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ABSTRACT

The study was aimed to evaluate semen production on different levels of breeds and ages. A
total of 28 bulls were used in this study constisted of 13 Bali bulls, 6 Simmental bulls, and 9
Ongole Grade bulls. The bull’s age was ranged from 2 to 5 years old. The semen was collected
at Singosari National Artificial Insemination Center three times a week during 2018. Bull’s
semen was evaluated macroscopically and microscopically. Parameters analyzed in this study
were semen volume, sperm motility and concentration. The result showed that the different
semen quality was found among the bulls at different ages. Semen volume increased with time
until 5 years genarally. Bali cattle had the lowest sperm concentration. Ongole Grade cattle
had higher sperm motility and lower semen volume. Simmental had the lowest sperm motility.
Simmental cattle had semen volume more than 6 mL. In conclusion, Ongole Grade cattle have
higher semen production than Bali and Simmental. The failed semen collection was found
among the bulls but the qualified semen production based on SNI would be used in the process
of frozen semen at Singosari National Artificial Insemination Center.

Key words: Semen volume, sperm motility, sperm concentration

How to cite : Furgon, A., Novianti, I., Septian, W. A., Putri, R. F., Nugraha, C. D., & Suyadi.
(2021). The Effect of Different Breeds and Ages on Semen Production at Singosari
National Insemination Center. TERNAK TROPIKA Journal of Tropical Animal
Production Vol 22, No 2 (147-152)

J. Ternak Tropika Vol 22, No 2: 147-152, 2021 147


mailto:suyadi@ub.ac.id

The Effect of Different Breeds and Ages on
Semen Production

INTRODUCTION

Indonesia has large animal genetic
resources including local cattles. Indonesian
indigenous cattle is contributed by two
bovine species; Bos indicus (Zebu) and Bos
javanicus (Banteng) (Mohamad et al. 2011).
Some local cattles reared by farmers in East
Java are commonly Ongole Grade cattle and
Bali cattle. The local cattles have important
role to supply the national needs of meat and
support local farmer’s income. Ongole
Grade cattle is a crosbred cattle between
Java cattle and Sumba Ongole cattle (well
adapted Indian Brahman cattle in Sumba
island) (Suyadi, et al. 2014).

This cattle was well known as beef
cattle that have good reproductive
performance, meat quality, and resistance to
some diseases (Astuti, 2004; Rohyan et al.
2016; Sumadi, et al. 2017). Bali cattle (Bos
sondaicus) is an indigenous breed that have
good adaptation in tropical climate, poor
feed quality, resistant to tropical parasites,
and good reproductive efficiency (Pribadi et
al. 2014; Pribadi et al. 2015)]. Beside the
local cattle breeds, imported cattle breeds
are raised in Indonesia including Simmental
cattle. As subtropical cattle breed,
Simmental is preferred to crosbreed with
local cattle because they have bigger muscle
and faster growth (Sutarno and Setyawan,
2016)

The increase of cattle population is
one of successful keys to fulfill the national
needs of meat. This program could be
accelerated wusing artificial insemination
(Al). The success of Al is affected by some
factors such as semen quality. Semen quality
was determined by semen evaluation
macroscopic- and microscopically including
sperm motility, sperm concentration, and
semen volume (Suyadi, 2012). Semen
quality is affected by breed, age, feed, macro
and micro climate. As a National Institution,
Singosari National Artificial Insemination
Center (SNAIC) plays impotant role to
provide qualified semen production. The
characteristics of good semen for Al are 60-
70% sperm motility, >2+ sperm mass
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movement, <20% abnormality, 7-10 mL
ejaculate volume, and 1,000-1,500x10°
sperm concentration (Ax et al. 2008a; Ax et
al. 2008b; Argiris et al. 2017].

According to the  mentioned
description, information about semen
production and quality was needed to
provide good semen for supporting Al
program. The objective in this study was
aimed to evaluate semen production in
Singosari National Artificial Insemination
Center (SNAIC) affected by breed and bull’s
age.

MATERIALS AND METHODS
Animal management

In this study, a total of 28 bulls were
used including 13 Bali bulls, 6 Simmental
bulls, and 9 Ongole Grade bulls. There were
2 levels of age; young age (2-3 yr) and
middle age (4-5 yr). A total of 1387
ejaculates were collected in 2018 at
Singosari National Artificial Insemination
Center, Malang, Indonesia. Data of semen
production including sperm motility, sperm
concentration, and ejaculate volume were
collected from the record book. Bulls were
raised under similar environment and
management system. Individual barns were
used to house the bulls. All procedures in
this research were approved by The Animal
Care and Use Committee of Universitas
Brawijaya No.1156-KEP-UB.
Semen collection

Semen was collected three times a
week by an experienced barn technician at
Singosari National Artificial Insemination
Center using an artificial vagina. First, the
technician sexually stimulated the bulls
using a teaser bull and the false mounting
were conducted three times before
collecting semen. The semen volume was
measured using the tube installed on
artificial vagina gravimetrically. A total of
35 uL semen diluted in 3.5 mL of 0.9% NaCl
solution were used to analyze the sperm
concentration in photometer SDM 6
(Minitube, Germany). A total of 0.1 pL
semen were diluted in 0.1 pL prewarmed
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(37°C) diluent containing Tris and used to
determine the sperm motility. Sperm
motility was determined by microscopy
analysis using 200x magnifications.
Data analysis

The fixed factors in this research were
breed and bull age. The dependent variables
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were sperm motility, sperm concentration,
and semen ejaculate volume. Data were
analyzed using General Linear Model
procedure in SPSS ver. 26.0. The Duncan
test were used as Post Hoc test in this model.
The factorial model in this research followed
the formula:

Y ijk = u+B i +Aj + (BA) ij +¢ ijk

Where:

Y ijk : semen volume, sperm concentration, and sperm motility
VI : overall mean

Bi : effect of breed

Aj . effect of bull age

(BA) ij - interaction between bull age and season

e ijk : random error

RESULT AND DISCUSSION
Sperm motility

In this research, sperm motility was
significantly affected by breed and bull’s
age (P<0.01). Interaction between breed and
bull’s age was not found (P>0.05). The
effect of bull’s age was also reported in
previous studies on Ongole Grade, Holstein,
and Sahiwal bulls (Sitanggang, 2018;

Boujenane and Boussaq, 2013; Bhakat et al.
2011). According to Table 1, the sperm
motility of young cattles was 1% higher than
middle age. Simmental bulls had lower
sperm motility than local breed cattles (Bali
and Ongole Grade bulls). Eventhough there
was statistical difference, both of them had
qualified sperm motility for frozen semen
process.

Table 1. Effect of breeds and ages on sperm motility (%)

Variables Bali Simmental Ongole Total
(n=559) (n=357) Grade(n=471)
Young age (n=777) 67.64+517 63.67+4.17 69.03+504 67.45+532°8
Middle age (n=610) 67.04+477 67.06+456 63.35+3.79 66.39 +4.75"
Total 67.31+4.96° 65.49+4.69° 66.98+5.10° 66.98 +5.10

Different superscript shows significant differences (P<0.01)

Ongole Grade bulls had higher sperm
motility at young age than middle age,
whereas the sperm motility of Simmental
bulls at young age was lower than midlle
age. Sperm motility of Ongole Grade bulls
had similar pattern on Holstein bulls where
bulls aged 2-4 yr had higher sperm motility
than bulls aged 5 yr (Argiris et al. 2017).

In this research, sperm motility of
Bali bulls was descriptively not different
between young and middle age. This result
was different with previous studies that
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stated sperm concentration of Bali and
Crossbred Jersey bulls decreased with age
(Gopinathan et al. 2018; Isnaini et al. 2019).
Simmental bulls had higher sperm motility
at middle age around 67.06%. This sperm
motility was higher than previous study
where sperm motility of Simmental bulls
aged 4-8 yr was less than 65% (Putri et al.
2019).
Sperm concentration

Breed and bull’s age statistically
affected sperm concentration in this research

149



The Effect of Different Breeds and Ages on
Semen Production

(P<0.01). There was no interaction between
breed and age on sperm concentration
(P>0.05). In Table 2, young bulls had sperm
concentration higher than middle age. This
results was different with previous study
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where the sperm concentration increased
with age on Bali bulls (Sarsaifi et al. 2013).
Sperm concentration of Simmental and
Ongole Grade bulls in this research were
higher than Bali bulls.

Table 2. Effect of breeds and ages on sperm concentration (x10%/mL)

Variables Bali Simmental Ongole Grade Total
(n=559) (n=357) (n=471)
Young age (n=777) 1,124.84 +214.69  1,235.23+355.22  1,172.73+381.73  1,170.59 + 332.888

Middle age (n=610) 1.031,86 + 226.60

1,133.56 £427.21

1,137.82 +316.59  1,082.68 + 321.93*

Total 1,073.44 £ 225.95°

1,180.33 + 398.30°

1,164.65 + 367.66°  1,131.93 + 330.89

Different superscript shows significant differences (P<0.01)

In this research, sperm concentration
of Bali bulls at young age was higher than
middle age. It was similar with previous
study where sperm concentration of young
and middle age were >1,100x10%mL and
<1,050x10%/mL, respectively (Nugraha et
al. 2019). The sperm concentration of
Simmental bulls was under 1,200x10%/mL.
It was different with previous study where
sperm concentration of Simmental bulls
were more than 1,400 x10%/mL (Putri et al.
2019). The sperm concentration of Ongole
Grade bulls in this research was significantly
lower than Holstein bull in presvious study
which was more than 3,110 x10%/mL
(D’Andre et al. 2017). The sperm
concentration was increased following
sexual development, maturity, and testicular
size. Growth hormone (GH) affected
testicular mass and increased sperm
concentration with age (Masood et al. 2016).

Semen ejaculate volume

The result showed that semen
ejaculate volume was affected by breed and
bull’s age (P<0.01). Effect of interaction
between breed and age was not found on
semen volume (P>0.05). Bulls at young age
had lower semen volume (Table 3).
Simmental bulls had highest semen volume
whereas semen volume of Ongole Grade
bulls was the lowest.

Semen volume increased with age on
all cattle breeds. The semen volumes of Bali,
Simmental and Ongole Grade bulls were
5.33; 6.39; and 5.05 mL. On Bali bulls,
previous study (Haryani et al. 2016)
reported that the semen volume was <4.00
mL. It was lower than in this study.

The peak of semen ejaculate volume
on Ongole Grade and Simmental bulls were
3-6 yr (Sitanggang 2018; Fuerst-Waltl et al.
2006)]

Table 3. Effect of breeds and ages on semen volume (mL)

Variables Bali Simmental ~ Ongole Grade Total
(n=559) (n=357) (n=471)

Young age (n=777) 513+124 586+155  497+180 521+1.62"

Middle age (n=610) 548+1.74 6.85+224 5.31+£1.70 5.89 + 2.008

Total 533+154> 6.39+201° 505+1.78° 5.51+1.83

Different superscript shows significant differences (P<0.01)

CONCLUSION

Sperm motility, sperm concentration,
and semen ejaculate volume were affected
by breed and age. There was no interaction
between breed and bull’s age. Sperm
motility and sperm concentration decreased
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with age. Generally, Ongole Grade bulls had
better semen quality in 2018.

ACKNOWLEDGEMENT

The authors gratefully acknowledge
the team of Singosari National Artificial

150



The Effect of Different Breeds and Ages on
Semen Production

Insemination Center for supporting the data.
This research was supported by USAID
No0.03/1T3.2/KsP/2018-UB-01 through
Sustainable Higher Education Research
Alliances (SHERA) Program — Center for
Collaborative Research Animal
Biotechnology and Coral Reef Fisheries
(CCR ANBIOCORE).

REFERENCES

Argiris, A., Y.S. Ondho, S.1. Santoso and E.
Kurnianto. 2017. Effect of age and
bulls on fresh semen quality and
frozen semen production of Holstein
bulls in Indonesia. IOP Conf. Ser.:
Earth Environ. Sci. 119(1): 012033

Astuti, M. 2004. Potency and genetic
resources of Peranakan Ongole cattle
(PO). Wartazoa. 14(3):98-106.

Ax, R.L., M. Dally, B.A. Didion, R.W.
Lenz, C.C. Love, D.D. Varner, B.
Hafez and M.E. Bellin. 2008a. Semen
evaluation. In: Reproduction in Farm
Animal ed by hafez ese, 7th edition.
Lippincott Williams and Wilkins.
USA.

Ax, R.L., M. Dally, B.A. Didion, R.W.
Lenz, C.C. Love, D.D. Varner, B.
Hafez and M.E. Bellin. 2008b.
Artificial insemination. In:
Reproduction in Farm Animal ed by
hafez ese, 7th edition. Lippincott
Williams and Wilkins. USA

Bhakat, M., T.K. Mohanty, V.S. Raina, A.K.
Gupta, H.M. Khan, R.K. Mahapatra
and M . Sarkar. 2011. Effect of age
and season on semen quality
parameters in sahiwal bulls. Trop.
Anim. Health Pro. 43:1161-1168.

Boujenane, I. and K. Boussag. 2013.
Environmental effects and
repeatability estimates for sperm
production and semen quality of
Holstein bulls. Archiv fur Tierzucht,
56:1-6

D’Andre, H.C., K.D.Rugira, A. Elyse, I.
Claire, N. Vincent, M. Celestin, M.
Maximillian, M. Tiba, N. Pascal, N.A.
Marie and Christine K. 2017.

J. Ternak Tropika Vol 22, No 2: 147-152, 2021

Ahmad Furgon, dkk. 2021

Influence of breed, season and age on
quality bovine semen wused for
artificial insemination. Int. J. Livest.
Prod. 8(6): 72-78

Fuerst-Waltl, B., H. Schwarzenbacher, C.
Perner and J. Solkner. 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

Gopinathan, A, S. N. Sivaselvam, S. K.
Karthickeyan and R.
Venkataramanan. 2018. Influence of
non-genetic factors on semen quality
parameters in crossbred Jersey (Bos
taurus x Bos indicus) bulls. Int. J.
Curr. Microbiol. Appl. Sci. 7(4):
2994-3004.

Haryani, R., A.L. Toleng, H. Sonjaya and M.
Yusuf. 2016. Characteristic of Bali
bulls  sperms  assessed  using
Computerized  Assisted ~ Semen
Analysis (CASA). Int. J. Sci. Basic.
Appl. Res. 28(2):161-168

Isnaini, N., S. Wahjuningsih, A. Ma’ruf and
D.A. Witayanto. 2019. Effect of age
and breed on semen quality of beef
bull sires in an Indonesian artificial

insemination  center. Livestock
Research for Rural Development.
31(5).

Masood, A, | Ahmad, N Ahmad, Z | Qureshi
and M Zubair. 2016. Effect of growth
hormone on semen parameters, partial
hemogram, and testosteron level in
Nilli Ravi buffalo bulls. Revista
Veterineria 27(2): 98-102

Mohamad, K., M. Olson, G. Anderson, B.
Purwantara, H.T.A. van Tol, H.
Rodriguez-Martinez, B.
Colenbrander, and J.A. Lenstra. 2011.
The origin of Indonesian cattle and
conservation genetics of Bali cattle
breed. ~ Reprod. Dom.  Anim.
4(Suppl.1): 1-4.

Nugraha, C.D., E. Herwijanti, I. Novianti, A.
Furgon, W.A. Septian, W. Busono and
S. Suyadi. 2019. Correlation between
age of Bali bull and semen production

151



The Effect of Different Breeds and Ages on
Semen Production

at National Artificial Insemination
Center, Singosari-Indonesia. J.
Indones. Trop. Anim. Agric. 44(3):
258-265

Pribadi, L W., S. Maylinda, M. Nasich and
S. Suyadi. 2014. Prepubertal growth
rate of bali cattle and its crosses with
simmental breed at lowland and
highland environment. IOSR Journal
of Agriculture and Veterinary Science.
7(12): 52-59.

Pribadi, L.W., S. Maylinda, M. Nasich and
S. Suyadi. 2015. Reproductive
efficiency of Bali cattle and it’s
crosses with Simmental breed in the
lowland and highland areas of West
Nusa Tenggara Province, Indonesia.
Livest. Res. Rural Dev. 27. Article
#28

Putri, R.F., W. Busono, and Suyadi. 20109.
Semen Production of Simmental Bulls
based on Different Body Weight at
National  Artificial  Insemination
Center (NAIC), Singosari Indonesia.
International Research Journal of
Advanced Engineering and Science,
4(3): 247-249

Rohyan, J., Sutopo and E. Kurnianto. 2016.
Population dynamics on Ongole
Grade cattle in Kebumen Regency. J.
Indones. Trop. Anim. Agric. 41(4),
224-232.

Sarsaifi, K., Y. Rosnina, M.O. Ariff, H.
Wabhid, H. Hani, N. Yimer, J. Vejayan,
S. Win Naing and M.O. Abas. 2013.

J. Ternak Tropika Vol 22, No 2: 147-152, 2021

Ahmad Furgon, dkk. 2021

Effect of semen collection methods on
the quality of pre and post thawed Bali
cattle (Bos javanicus) spermatozoa.
Reprod. Domest. Anim. 48(6):1006—
1012

Sitanggang, G. 2018. Effect of environment
and repeatability on semen quality of
Peranakan Ongole bull cattle. Indones
J. Agric. Sci. 23(2): 88-92.

Sumadi, A., Fatoni, D. Maharani, N.
Ngadiyono, D.T. W.idayati, C.T.
Noviandi and M. Khusnudin. 2017.
Breeding value sires based on
offspring weaning as recommendation
for selecting Kebumen Ongole grade
cattle. J. Indones. Trop. Anim. Agric.
42(3): 160-166.

Sutarno and A.D. Setyawan. 2016. The
diversity of local cattle in indonesia
and the efforts to develop superior
indigenous cattle breeds Biodiversity.
17(1): 275-295

Suyadi, L. Hakim, S. Wahjuningsih and H.
Nugroho. 2014. Reproductive
performance of Peranakan Ongole
(PO) and Lomousin X PO (Limpo)
cattle at different altitude areas in east
Java Indonesia. Int. J. Appl. Agric.
Sci. 9 (22): 81-85.

Suyadi, S. 2012. Sexual behaviour and
semen characteristics of young male
boer goats in tropical condition: a case
in Indonesia. International Journal of
Animal and Veterinary Sciences 6(6):
388-391

152



