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ABSTRACT 

This study aimed to evaluate the influence of bull age on fresh semen traits of Bali bulls. A 
total of 316 semen samples collected from six Bali bulls aged at 4, 6, and 8 years old (2 bulls 
of each age) were involved in this study. Fresh semen traits measured were semen volume, 
sperm concentration, total sperm, sperm motility, and total motile sperm. Data of fresh 
semen traits were analyzed using analysis of variance, followed by Duncan test to separate 
means. Additionally, data of semen volume, sperm concentration, and sperm motility were 
subjected to the Pearson correlation test. The result showed that the semen volume of Bali 
bulls increased from 4 to 6 years old (P<0.05) but then tended to decrease in 8 years old 
bulls. However, sperm concentration remained unchanged (P>0.05) among different ages. At 
6-years old, Bali bulls had the highest total sperm (P<0.05), but their sperm motility was the 
lowest (P<0.05). Furthermore, the total motile sperm of Bali bulls did not differ among bull 
age (P>0.05). Negative correlations were found between semen volume with sperm 
concentration (P<0.01) and motility (P<0.01), while a positive correlation was recorded 
between sperm concentration and motility (P<0.05). It could be concluded that the age had 
an unclear pattern effect on fresh semen traits of Bali bulls at 4, 6, and 8 years old. At these 
ages, the Bali bulls had equal fresh semen production potency to be used in artificial 
insemination programs. 
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The livestock sector has a vital role in the life and development of human resources. 
Increasing community welfare will be followed by an increase in livestock product 
consumption, especially beef. The beef demand in Indonesia is increasing from year to year. 
Based on DGLAH (2018), the number of beef cattle population increased from 14,726,875 in 
2014 to 17,050,006 in 2018, which was followed by the increase in beef production from 
497,670 tons in 2014 to 496,302 tons in 2018. East Java Province is a province with the 
largest cattle population of 4,657,567 cows in 2018 or equivalent to 27.32% of the total beef 
cattle in Indonesia (DGLAH, 2018). 

One of the Indonesian government's ongoing efforts to increase beef production is by 
using artificial insemination (AI) technology using frozen semen from superior males. 
Through the AI program, the distribution of livestock seeds can be done quickly so that it can 
reach farmers in various regions. Moreover, livestock populations can be increased, 
accompanied by an increase in genetic potential. In implementing AI, it is necessary to 
consider several things, namely human (farmer and inseminator), (2) physiological status of 
the cow, and (3) semen quality obtained from AI Center (Susilawati, 2011). The fresh semen 
quality can be influenced by several factors, including season, period, and age (Bhakat et al., 
2011). In the previous studies, the advancing age could allow the bull to produce higher 
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semen volume (Snoj et al., 2013) but with lower motility and higher abnormal spermatozoa 
(Brito et al., 2002). 

Bali cattle (Bos sondaicus) are one of the Indonesian native meat-producing livestock 

and considered as national germplasm that must be conserved. Bali cattle have an 
advantage compared to other cattle because they have fast growth rate, easily adapt to the 
tropical environment, and have excellent reproductive performance. Bali cattle were mostly 
kept by small-scale farmers because they have good fertility and low mortality (Purwantara et 
al., 2012). However, until now, information about the effect of age on semen characteristics 
of Bali cattle is scarce. For that reason, it is necessary to evaluate the influence of bull age 
on fresh semen traits of Bali cattle. 
 

MATERIALS AND METHODS OF RESEARCH 

 
Six Bali bulls aged at 4, 6, and 8 years old (2 bulls of each age) belonging to the 

Singosari National AI Center, Malang, Indonesia, were used as experimental animals. The 
bulls were reared under standard management practice in the AI center. 

A total of 316 semen samples (107, 70, and 139 semen samples of 4, 6, and 8 years 
old bulls, respectively) were involved in this study. Semen volume was measured using a 
scaled tube (Ratnawati et al., 2018). Sperm concentration was measured using a 
spectrophotometric method (Isnaini et al., 2019a). Total sperm was calculated by sperm 
volume x sperm concentration (Isnaini et al., 2019b). Sperm motility was measured using a 
light microscope (Susilawati et al., 2018). Total motile sperm was calculated by total sperm x 
sperm motility (Isnaini et al., 2019a). 

Data of fresh semen traits were analyzed using analysis of variance. Significant 
difference traits (P<0.05) were further analyzed using Duncan test to separate means. 
Additionally, data of semen volume, sperm concentration, and sperm motility were subjected 
to the Pearson correlation test. 
 

RESULTS AND DISCUSSION 

 
Table 1 shows the effect of bull age on fresh semen traits of Bali bulls. The semen 

volume of Bali bulls increased from 4 to 6 years old (P<0.05) but then tended to decrease in 
8 years old bulls. However, sperm concentration remained unchanged (P>0.05) among 
different ages. At six years old, Bali bulls had the highest total sperm (P<0.05), but their 
sperm motility was the lowest (P<0.05). Furthermore, the total motile sperm of Bali bulls did 
not differ among bull age (P>0.05). 
 

Table 1 – Effect of bull age on fresh semen traits of Bali bulls 
 

Traits 
Bull age 

P-value 
4 years 6 years 8 years 

SV 5.33±0.10
a
 6.13±0.23

b
 5.73±0.17

ab
 0.011 

SC 1.13±0.02
a
 1.11±0.02

a
 1.09±0.02

a
 0.295 

TS 6.04±0.16
a
 6.77±0.27

b
 5.96±0.16

a
 0.011 

SM 65.28±0.86
b
 62.07±1.64

a
 68.09±0.38

c
 <0.001 

TMS 3.99±0.13
a
 4.05±0.15

a
 4.06±0.11

a
 0.908 

 

SV: semen volume (ml/ejaculate), SC: sperm concentration (billion/ml), TS: total sperm (billion/ejaculate), SM: 
sperm motility (%), TMS: total motile sperm (billion/ejaculate). 
a-c

uncommon superscript within the same row showed a significant difference (p<0.05). 

 
Table 2 shows the correlation among the fresh semen traits of Bali bulls. Negative 

correlations were found between semen volume with sperm concentration (P<0.01) and 
motility (P<0.01), while a positive correlation was found between sperm concentration and 
motility (P<0.05). 

In the present study, the increase in the semen volume of Bali bulls from 4 to 6 years 
probably related to the growth and development of the reproductive organ. Previously, 
Perumal (2014) reported that the advancing age followed by the increase in scrotal 
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circumference, testes length, width, thickness, volume, and weight. Also, the advancing age 
related to the increase in serum testosterone concentration (Rajak et al., 2014). The increase 
in reproductive organs, along with the increase in testosterone concentration could increase 
the semen production capacity so that the semen volume could also increase. 
 

Table 2 – Correlation among fresh semen traits of Bali bulls 
 

Traits SV SC SM 

SV 1 -0.34** -0.19** 
SC  1 0.13* 
SM   1 

 

SV: semen volume (ml/ejaculate), SC: sperm concentration (billion/ml), SM: sperm motility (%). 
*significant correlation at P<0.05, **significant correlation at P<0.01. 

 
 

The high total sperm production at six years old found in this study may be due to the 
high semen volume at this age. However, the sperm motility at this time point was the lowest. 
This results probably because semen volume had a negative correlation with sperm motility. 
In agreement with this finding, Bhakat et al. (2011) also noted that in Sahiwal bulls, the 
increase in semen volume from 3.86 to 4.14 ml followed by the reduction of sperm motility 
from 56.16 to 54.88%. 

Regardless of different age effects on semen volume and sperm motility of Bali bulls, 
total motile sperm probably could provide a more holistic age effect on fresh semen traits. 
However, the results showed that total motile sperm were equal among different age. 
Therefore, it could be stated that all the bull studied here had the same fresh semen 
production potency. 
 

CONCLUSION 

 
According to the results of this study, it could be concluded that the age had an unclear 

pattern effect on fresh semen traits of Bali bulls at 4, 6, and 8 years old. At these ages, the 
Bali bulls had equal fresh semen production potency to be used in artificial insemination 
programs. 
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