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ABSTRACT: This study aimed to assess the effect of age on semen freezability (sperms motility before
freezing, post-thawing, recovery rate, and straws production per ejaculate) of swamp buffalo bull kept
in Lembang Artificial Insemination Center. A total of 115 ejaculates collected from one swamp buffalo
bull at 5, 6 and 7 years old were included in the study. The results showed that the overall mean values
of sperms motility before freezing, post-thawing, recovery rate, and straws production per ejaculate of
swamp buffalo bull were 62.13%, 43.61%, 62.16%, and 114.16 doses, respectively. The age of bull did
not show significant (P>0.05) effect on sperms motility before freezing, however the sperms motility
post-thawing, recovery rate, and straws production per ejaculate was influenced (P<0.01) by bull age.
At seven years old, the poorest (P<0.01) post-thawing sperms motility and recovery rate were noted in
comparison to 5 and 6 years old, nevertheless the difference in post-thawing sperms motility was only
less than 3% point, which was not biologically important. On the other hand, the semen collection at
seven years old had a higher (P<0.01) straws production per ejaculate than those at 5 and 6 years old
(133.70 vs. 106.39 and 90.61 doses, respectively). In conclusion, this study provides evidence that the
semen freezability of swamp buffalo bull is varied among the age with the peak frozen semen production
was achieved at seven years old.
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INTRODUCTION
The rapid population growth, along
with the improvement in education level
and economic status, has driven the increase
in Indonesian national meat demand. In
2017, it was reported that the national meat
consumption
reached
about
7.90
kg/capita/year (Directorate General of
Livestock and Animal Health, 2018), which
was 84.15% higher than national meat
consumption in 2009 with 4.29
kg/capita/year (Directorate General of
Livestock and Animal Health, 2014).
Besides, it was predicted that national meat
consumption would be further increased in
the future with the growth rate of 6.30% per
year (Central Data and Information System
of Agriculture, 2017).
Swamp buffalo is one of the livestock
commodities, which is very potential to
support the fulfillment of national meat
demand. Buffalo has great adaptability to
the tropical environment (Deka et al., 2019)
and also has good capability to convert low
quality feed from agriculture by-product
into valuable food (Naveena and Kiran,
2014). However, the buffalo population
remained stable in the last decade. The
buffalo population in 2011 was 1.31 million
head (Directorate General of Livestock and
Animal Health, 2014), while in 2018
become 1.36 million head (Directorate
General of Livestock and Animal Health,
2018). This fact, probably due to the lower
reproductive efficiency in swamp buffalo.
For that reason, the application of
reproductive
technology
is
highly
demanded to improve the buffalo
population.
Artificial insemination is a leading
reproductive technology which widely used
to improve reproductive efficiency and
genetic quality of livestock. Several
advantages of this technology allow the
production of crossbred livestock, which
have high adaptability to the local climate
and could increase the performance and
uniformity of offspring (Baruselli et al.,
DOI: 10.21776/ub.jiip.2019.029.03.09

2018). However, the benefit of artificial
insemination can only be achieved when
supported by good semen quality (Islam et
al., 2018). Numerous factors such as age,
breed, nutrition, and environmental
condition have been well documented,
influencing semen quality of bull (Bhakat et
al., 2011; Kumar et al., 2017; Murphy et al.,
2018). In cattle, the age was recognized as
the critical factor affecting semen quality
since it determining the reproductive
physiology of bull (Snoj et al., 2013; Isnaini
et al., 2019a). While in buffalo, the study
regarding the effect of age on semen quality
is still very scanty. Therefore, this study was
performed to evaluate the effect of age on
semen freezability of a swamp buffalo bull.
MATERIALS AND METHODS
Geographical location
This study was conducted in Lembang
Artificial Insemination Center, Bandung,
West Java, Indonesia. The latitudelongitude coordinates and altitude of this
site are approximately 6o South - 107o East
and 1,241 m above sea level, respectively.
Experimental animal
The experimental animal used in this
study was one healthy swamp buffalo bull.
The bull was reared in an individual pen (4
x 2.5 m). During the experimental period,
the bull received ad libitum access to
drinking water and fed according to the
standard protocol in Lembang Artificial
Insemination Center, as shown in Table 1.
Semen evaluation
A total of 115 ejaculates were
collected at 5, 6, and 7 years old (46, 23, and
46 ejaculates, respectively). Sperms
motility before freezing and post-thawing
were evaluated under a microscope with
400 x magnification (Susilawati et al.,
2018). Recovery rate value was calculated
by a formula of = (sperms motility postthawing / individual sperms motility) x
100% (Isnaini et al., 2019b). Straws
production per ejaculate was calculated by a
formula of = total sperm number per
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ejaculate / 25 million sperm (Isnaini et al.,
2019b).
Statistical analysis
Data of semen freezability were
analyzed using analysis of variance

followed by Duncan test to separate means.
The effect of age was considered as
significant
and
highly
significant
differences when P<0.05 and P<0.01,
respectively.

Table 1. Feed composition during the experimental period
Ingredient
Amount per day (as fed)
Elephant grass
65 kg
Concentrate feed
4 kg
Hay
1 kg
Mung bean sprout
0.5 kg
RESULTS AND DISCUSSION
The results of this study showed that
the overall mean values of sperms motility
before freezing, post-thawing, recovery
rate, and straws production per ejaculate of
swamp buffalo bull were 62.13%, 43.61%,
62.16%, and 114.16 doses, respectively.
Previously, Amin et al. (1999) showed that
sperms motility post-thawing of swamp
buffalo bulls ranged from 41.43 to 55.71%.
In another study, Ahmed et al. (2018) found
that sperms motility post-thawing of NiliRavi buffalo bulls was between 43.80 to
46.60%.
The straws production per ejaculate of
buffalo bull obtained in this study was 52 to
60% lower than elite beef cattle (Isnaini et
al., 2019a). Table 2 shows that the age of
bull did not show significant (P>0.05) effect
on sperms motility before freezing, however
sperms motility post-thawing, and recovery
rate were influenced (P<0.01) by bull age.

At 7 years old, swamp buffalo bull had the
poorest (P<0.01) sperms motility postthawing and recovery rate compared to 5
and 6 years old. In line with this finding,
Ahmed et al. (2018) also found that aged
buffalo bulls had lower sperms motility
post-thawing than the young bulls. In other
livestock such as dairy cattle, it was also
reported that the bull age had a significant
effect on sperms motility post-thawing
(Murphy et al., 2018).
This result probably because of the
advancing age had a negative impact on the
concentration of antioxidant substances in
seminal plasma (El Sisy et al., 2016), which
then may result in the reduction of sperms
motility
after
cryopreservation.
Nevertheless, the difference in sperms
motility post-thawing between 7 years old
vs. 5 and 6 years old was not more than 3%
point, which could be categorized as not
biologically important.

Table 2. Effect of age on semen freezability of swamp buffalo bull
Bull age
Parameters
5 yo (n=46)
6 yo (n=23)
7 yo (n=46)
SMBF (%)
61.96±2.47
62.17±2.53
62.28±2.52
SMPT (%)
44.89±4.28b
44.35±4.84b
41.96±4.01a
RR (%)
63.87±6.38b
63.35±6.91b
59.86±5.80a
b
a
SPPE (doses)
106.39±43.40
90.61±37.20
133.70±36.73c
yo = years old, SMBF = sperms motility before freezing, SMPT = sperms motility post-thawing,
RR = recovery rate, SPPE = straws production per ejaculate
a-c
different superscript indicates a highly significant difference (P<0.01)

DOI: 10.21776/ub.jiip.2019.029.03.09

268

J. Ilmu-Ilmu Peternakan, Desember 2019, 29(3): 266-270

As shown in Table 2, straws
production per ejaculate varied (P<0.01)
among bull age. The semen collection at 7
years old had a higher (P<0.01) straws
production per ejaculate than those at 5 and
6 years old. This result probably could be
partly explained by the improvement of
reproductive organ development as the age
getting older (Pant et al., 2003), which may
increase sperms production capacity, thus
providing higher frozen semen production.
CONCLUSION
According to the results in this current
study, it can be concluded that the variation
on semen freezability of swamp buffalo bull
exists among the age. The semen collection
at 7 years old provides preferable frozen
semen production but with slightly lower
sperms motility aspect compared to 5 and 6
years old.
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