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1. Introduction 

Semen from indigenous bulls has been known to have high 

fertility [1], for a very long time; it is still not taken into 

consideration in programs for breeding when it comes to 

male reproductive qualities. It is possible to manage and 

manipulate non-genetic factors to improve the quality of 

semen in bulls [2]. Different semen traits are influenced by 

different factors, but age of the bulls has been found to be 

quite significant for several semen traits [3-5]. The best 

quality semen was recorded by Saeed [6] at the age of 3–4 

years, and he concluded that the bull's age had a major 

impact on the qualities of the semen. According to the 

report by Navjanti et al., the bull genotypes differed in terms 

of sperm concentration, motility, and semen volume [7]. 

2. Methods 

INAPH application and SPSS (version 22) software was 

used to collect, manage, visualize and analyze an extensive 

data set of seminal features spanning six years to further 

depict the stages of the experiment. 

 

2.1 Data collection of seminal traits 

Ejaculation data of indigenous bulls reared at FSB (Frozen 

Semen Bank, Bassi, India, in the eastern part of Jaipur, 

Rajasthan), were collected from INAPH application over a 

period of six years (from 2017-2022). 

2.2 Calculation and analysis of seminal traits 

Datasets of total ejaculation volume (EV), sperm motility 

(SM) and sperm concentration (SC) were analyzed to know 

the effect of age and breed of bull, at the Department of 

Animal Genetics and Breeding, PGIVER (Jaipur). Bulls 

were divided into three major age groups (young, adult and 

old) and six sub-major groups i.e. 18-30 months and 31-43 

months in younger group, 44-56 months and 57-69 months 

in adult group, and 70-82 months and 83-95 months in older 

group. 

Statistical analysis was carried out by IBM’s SPSS (version 

22) software, using Harvey Model. The Harvey Model is a 

random effects model considered when unobserved 

variation remains constant over time and correlated with 

independent variables [8]. When data is gathered over time 

for the same subjects, data analysis makes extensive use of 

the Harvey Model, which aids in comprehending the effects 

of variables while taking individual variances into 

consideration that cannot be quantified directly. 
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3. Results and discussion 

Overall estimated ejaculation volume (EV) was 3.254 mL 

(table 1) although it was found 19.97% higher in younger 

bulls than the adult bulls. Age factor showed very 

significant impact (P˂0.001) on the total ejaculation 

volume (table 2). Rathi bulls had the largest ejaculation 

volume among all the breeds of indigenous bulls (1.08% 

higher than Tharparkar bulls). 

Table 1. Mean values of estimated semen traits of 

indigenous cattle (figures in parentheses represent the 

sample size). 

Effect 

Total 

Ejaculated 

Volume 

(ml) 

Sperm 

Motility 

(Proportion) 

Sperm 

Concentration 

(Million/ ml) 

µ ± 

S.E. 

3.254 ± 

0.026 

(8477) 

0.254 ± 

0.001 

(8477) 

1213.466 ± 

2.918 

(8477) 

Table 2. Age-wise distribution of estimated semen traits 

(figures in parentheses represent the sample size). 

Age 

group 

Total 

Ejaculated 

Volume 

(ml) 

Sperm 

Motility 

(Proportion) 

Sperm 

Concentration 

(Million/ ml) 

18-30 

months 

3.612 ± 

0.115 

(210) 

0.232 ± 

0.011 

(210) 

1285.194 ± 

37.747 

(210) 

31 - 43 

months 

3.110 ± 

0.041 

(2225) 

0.264 ± 

0.004 

(2225) 

1213.660 ± 

13.461 

(2225) 

44 - 56 

months 

3.011 ± 

0.036 

(3146) 

0.267 ± 

0.003 

(3146) 

1177.245 ± 

11.818 

(3146) 

57 - 69 

months 

3.305 ± 

0.047 

(1650) 

0.251 ± 

0.005 

(1650) 

1204.803 ± 

15.456 

(1650) 

70 -82 

months 

3.293 ± 

0.062 

(849) 

0.248 ± 

0.006 

(849) 

1197.096 ± 

20.318 

(849) 

83 - 95 

months 

3.191 ± 

0.089 

(397) 

0.262 ± 

0.009  

(397) 

1202.799 ± 

29.372 

(397) 

The findings from this study corroborate with the findings 

of [9] who found that an animal's semen quality improves 

up until a particular age and then declines. The results 

conflict with the publication [10]. 

Sperm motility (SM) was assessed to be 0.254 (table 1). The 

group of adult bulls exhibited 15.08% higher sperm motility 

than those of younger bulls (table 2). Older bulls had a 

middle range values for SM. Age have been an extremely 

significant factor (p < 0.001) in influencing SM. Sahiwal 

bulls had 6.97% greater SM than Tharparkar bulls. 

The sperm concentration was determined to be 1213.466 

million per ml (table 1). SC of the young bulls were 9.17% 

greater than the adult bulls. SC is also impacted 

significantly by age. Sahiwal bulls have 2.4% greater SC 

than Tharparkar bulls. The semen characteristics 

corroborated with the reports by Pino et al., suggesting that 

the sperm concentration declines with aging [11], however, 

the current findings doesn’t find any agreement with the 

findings of Mathevon et al. that the sperm concentration 

increases with the aging of the bull [12]. 

Table 3. Breed-wise distribution of estimated semen traits 

(figures in parentheses represent the sample size). 

Breed 

Total 

Ejaculat

ed 

Volume 

(ml) 

Sperm 

Motility 

(Proportion) 

Sperm 

Conc. 

(Million/ 

ml) 

Gir 

3.243 ± 

0.037 

(3989) 

0.258 ± 

0.004 

(3989) 

1218.364 ± 

12.211 

(3989) 

Rathi 

3.277 ± 

0.056 

(1079) 

0.253 ± 

0.005 

(1079) 

1212.941 ± 

18.331 

(1079) 

Sahiwal 

3.254 ± 

0.043 

(2751) 

0.261 ± 

0.004 

(2751) 

1225.688 ± 

14.101 

(2751) 

Tharparkar 

3.242 ± 

0.071 

(658) 

0.244 ± 

0.007 

(658) 

1196.873 ± 

23.332 

(658) 

4. Conclusion  

The effect of non-genetic factors such as age and breed were 

analyzed on semen parameters of Indo-Brazilian breeds of 

bulls. The results showed that bulls of 18 to 43 months of 

age provided semen of higher quality in terms of volume 

and concentration than the older bulls. However, analysing 

by age groups, sperm motility was the highest in the older 

bulls aged between 44 and 69 months. As such, evidence 

seems to indicate that young bulls may perform well in 

some of these characteristics; however, adult bulls could 

offer greater value in a breeding program where motility is 

central. 

As it pertains to breed differences, estimated breed values 

suggested that Sahiwal bull contained highest estimated 

values for all the semen traits showing their possibility of 

being used as breeder into programs. In many parameters 

Rathi bulls also proved excellent especially in the volume 

of the crude semen. On the other hand, Tharparkar bulls 

were the least input in all the observed traits, thus 

confirming their inferiority in this study. Nevertheless, the 

findings were quite surprising since the breed factor as 

whole exhibited no significant overall impression on the 

quality of the semen samples Thereby, these observations 

suggest that the breed choice is essential in improving 

semen quality. 
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The consequences of these findings are manifold and bear 

great relevance on aspects related to bull selection and 

management within breeding plans. It is hypothesized that 

younger bulls should be prioritized for semen collection to 

achieve a high volume and concentration, however adult 

bulls would be preferred when high motility is desirable. 

Furthermore, the results suggest that enhancing use of 

Sahiwal and Rathi breeds might result in better results in the 

transportation of gametes such as chilled/semen during 

artificial insemination. 

Future studies should seek to examine the physiological 

basis of these differences with respect to age and breed. 

Investigating the association of such non-genetic factors 

with environmental factors and management could also 

provide more understanding into improving the process of 

optimal semen yield in indigenous cattle breeds. This way, 

breeders are in a position of improving fertility standards 

besides influencing indigenous cattle genetic pool. 

Declarations 

Author Contribution: PCS conceptualized the presented idea of the 

manuscript, MG performed literature search, data analysis and prepared 
the manuscript. RT and PCS reviewed, edited and approved the 

manuscript. 

Acknowledgements: The authors express their heartfelt gratitude to the 
Dean, Post-graduate Institute of Veterinary Education and Research 

(PGIVER, Jaipur, India), who supplied the platform for data analysis, and 

the Incharge and staff of Frozen Semen Bank, Bassi, Jaipur, from where 

the data was collected. 

Conflict of Interest: The authors declare no conflict of interest. The 

scientific and legal responsibility for manuscripts published in TABCJ 

belongs to the author(s). 

Funding: Not applicable 

References 

[1] Tomar NS, Mishra BS, Johari CB (1966). Seasonal 

variations in reaction time and semen production, and 

prediction of some semen attributes on initial motility 

of spermatozoa in Hariana and Murrah bulls. Ind J 

Dairy Sci; 19(1):87–93. [CrossRef] 

[2] Ahirwar MK, Kataktalware MA, Prasad K, Pal RP, 

Barman D, Thul M, Rawat N (2018). Effect of non-

genetic factors on semen quality in bulls: a review. J 

Entomol Zoolog Stud; 6(4):38-45. 

[3] Mandal DK, Kumar M, Tyagi S (2010). Effect of age 

on spermiogram of Holstein Friesian × Sahiwal 

crossbred bulls. Animal; 4(4):595-603. [CrossRef]

 [PubMed] 

[4] Ahmad E, Ahmad N, Naseer Z, Aleem M, Khan MS, 

Ashiq M, Younis M [2011]. Relationship of age to 

body weight, scrotal circumference, testicular 

ultrasonograms, and semen quality in Sahiwal bulls. 

Trop Anim Health Prod; 43(1):159-64. [CrossRef]

 [PubMed] 

[5] Paldusova M, Kopec T, Chladek G, Hosek M, Machal 

L, Falta D (2014). The effect of the stable environment 

and age on the semen production in the Czech 

Fleckvieh bulls. Mendel Net, 178–82.  

[6] Saeed A (1988). Studies on morphology of buffalo 

bull semen of different age groups. Thesis. University 

of Agriculture. Faisalabad, Pakistan. [CrossRef] 

[7] Novianti I, Purwantara B, Herwijanti E, Nugraha CD, 

Putri RF, Furqon A, Septian WA, Rahayu S, 

Nurgiartiningsih VMA, Suyadi S (2020). Effect of 

breeds on semen characteristics of aged bulls in the 

Indonesian National Artificial Insemination Center. 

Jurnal Ilmu-Ilmu Peternakan (Indon J Animal Sci); 

30(2):173–179. [CrossRef] 

[8] Harvey AC (1976). Estimating regression models with 

multiplicative heteroscedasticity. Econometrica; 

44(3):461-465. [CrossRef] 

[9] Abah KO, Fontbonne A, Partyka A, Nizanski W 

(2023). Effect of male age on semen quality in 

domestic animals: potential for advanced functional 

and translational research? Vet Res Commun; 

47:1125–1137. [CrossRef] 

[10] Fuerst-Waltl B, Schwarzenbacher H, Perner C, 

Sölkner J (2006). Effects of age and environmental 

factors on semen production and semen quality of 

Austrian Simmental bulls. Anim Reprod Sci; 95(1-

2):27-37. [CrossRef] [PubMed] 

[11] Pino V, Sanz A, Valdés N, Crosby J, Mackenna A 

(2020). The effects of aging on semen parameters and 

sperm DNA fragmentation. JBRA Assist Reprod; 

24(1):82-86.  [CrossRef]  [PubMed] 

[12] Mathevon M, Buhr MM, Dekkers JC (1998). 

Environmental, management, and genetic factors 

affecting semen production in Holstein bulls. J Dairy 

Sci; 81(12):3321-30. [CrossRef] [PubMed]

 

https://doi.org/10.5555/19680100374
https://doi.org/10.1017/S1751731109991273
https://pubmed.ncbi.nlm.nih.gov/22444047/
https://doi.org/10.1007/s11250-010-9668-1
https://pubmed.ncbi.nlm.nih.gov/20680443/
https://doi.org/10.5555/19890173426
https://doi.org/10.21776/ub.jiip.2020.030.02.10
https://doi.org/10.2307/1913974
https://doi.org/10.1007/s11259-023-10159-1
https://doi.org/10.1016/j.anireprosci.2005.09.002
https://pubmed.ncbi.nlm.nih.gov/16207516/
https://doi.org/10.5935/1518-0557.20190058
https://pubmed.ncbi.nlm.nih.gov/31692316/
https://doi.org/10.3168/jds.S0022-0302(98)75898-9
https://pubmed.ncbi.nlm.nih.gov/9891279/

