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Abstract— Body weight is a factor that affect semen production and
quality in bull. This factor is also counted in bull’s selection. The aim
of this research was to evaluate the effect of body weight on the
semen production of Simmental bull at National Artificial
Insemination Centre, Singosari, Indonesia. A total of 323 ejaculate
data of semen collected from 17 Simmental bulls aged 4 to 8 years
old were used in this study. Body weight ranged 700 kg to 1100 kg,
and was divided into four groups of 700 to <800 kg as Group one,
800 to <900 kg as Group two, 900 to <1000 kg as Group three, and
>1000kg as Group four. The observed parameters were semen
production and qualities, which consisted sperm motility and sperm
concentration. The results showed that the body weight affect the
semen volume and sperm motility, but had no effect on the sperm
concentration. The research concluded that the body weight of
Simmental bulls affect its total semen production and qualities.

maturity of bulls, semen production, and birth weight of their
off springs.
Based on the mentioned description, the information about
body weight and its relationship with semen production and
qualities of Simmental bull is important for managing the
breeding program, especially on Simmental bull selection. The
aims of this study is then to observe the semen production and
qualities of Simmental bulls on different body weight.
II.

Keywords— Simmental bulls, Body weight, Semen production,
Semen quality.

I.

MATERIALS AND METHODS

A. Materials
The research was conducted at National Artificial
Insemination Center, Singosari, Indonesia. The material used
was 323 ejaculate records from 17 Simmental bulls aged from
4 – 8 years old. The animals were fed 15 kg forage, 3 kg
silage, 4 kg concentrate, 4 kg hay and 0.05 mineral. Water was
provided ad libitum. All of the bulls were reared under similar
management based on standard procedure in NAIC, Singosari.

INTRODUCTION

Simmental is a subtropical cattle breed which served as dualpurposes cattle with well muscle and large body frame. The
crossbreeding of Simmental cattle with local breed is become
more popular to obtain cattle with high productivity and good
adaptation to the tropical environment as well. Sutarno and
Setyawan [1] stated that Indonesian farmers are much prefer to
crossbreed local cattle with Simmental cattle because of the
produced outspring are bigger and grow faster compared to the
common local breeds. This crossbreeding of Simmental cattle
with local cattle are commonly done through artificial
insemination (AI).
The success of AI implementation was influenced by
several factors, which include the cows, farmers, technicians,
and bulls. The bulls that are used to produce semen should
have a good semen quality. The macroscopic or microscopic
examinations are then become essential to evaluate semen
quality and characteristics of the fresh semen [2]. Another
factors such as body weight, age, genetic traits, frequency of
ejaculation, feed, the environmental temperature, and seasonal
factors would have a significant affect on the semen
production and qualities of bulls [3]. Furthermore, body
weight is significantly correlated with scrotal circumference,
whereas scrotal circumference is an indicator for semen
production and qualities. Perumal [4] reported that testicular
size and weight showed the physical and physiological

B. Methods
The body weight of bulls was measured once a month by
digital measurement. A total of 323 body weight data was
included in this study. When semen was not collected, the
body weight also was not recorded. The body weight were
divided to four groups, group 1 was 700 to <800 kg (n = 28),
group 2 was 800 to <900 kg (n= 94), group 3 was 900 to
<1000kg (n= 172) and group 4 was >1000kg (n= 29).
The semen collection was done twice a day with two times
a week interval, one at early in the morning before feeding and
the other in the afternoon by using a strerilized artificial
bovine vagina. The semen volume and qualities were observed
immediately after collection. The observed parameters were
semen production and qualities, which consisted sperm
motility and sperm concentration.
C. Data analysis
The obtained data of semen colletion were classified to
four different body weight group, then analyzed by using
computer statistical package (SPSS) with one-way ANOVA
and followed by Duncan’s test to determine any significant
differences. Correlation coefficient was estimated among the
sperm motility, volume, concentration and body weight by
Pearson correlation.
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III.

RESULTS AND DISCUSSIONS

concentration in Simmental bull obtained regression equation
Y = 1475.424 + 3.381 X. The statistical test results showed the
regression coefficient (0.01) had no significant effect
(p>0.05). Based on the Table II R2 = 0.00, that showed below
1% of the variation in the body weight can explain the sperm
concentration.

A. Semen Poduction and Qualities of Simmental Bulls on
Different Body Weight
The results of different sperm motility, concentration and
volume at different body weight groups were presented in
Table I, which indicated that sperm motility and volume were
significantly (p<0.05) different between the body weight
groups, meanwhile the concentration were not significant
(p>0.05) in different body weight groups. The highest volume
was found in group 1, and decreased in group 2, 3 and 4.
Group 1 had the lowest motility, followed by group 4, 2 and 3
(Table I). The concentration of sperm in group 1, 3 and 3 were
better than those in the group 2. The highest concentration was
produced in group 4, but there was no significant different
(p>0.05) sperm concentration on whole groups.

TABLE II. Correlation between Body Weight and Semen Production on
Simmental Bulls
Independent
Dependent
R2
r
Coefficient of regression
variable
variable
(%)
Semen
0,00
0,0
Y = 6,036 + 1,624 X
volume
Sperm
Body weight
0,01
0,0
Y = 1475,424 + 3,381 X
concentration
Sperm
0,05
0,3
Y = 58,054 + 0,006 X
motility

In this study, the regression equation can not be used to
predict the volume of Simmental male semen. Kumar and
Srivastava [8] stated that the relationship between body weight
and scrotal circumference in the Murrah bull is positive with a
correlation coefficient of 0.98, testicular volume of 0.97,
sperm concentration of 0.94, concentration per ejaculation
0.64, individual motility 0.90. The regression equation of body
weight also can not be used to predict volume of semen and
sperm concentration. The results of the Torrentera et al. [9]
study found that the correlation between ADG and IGF-I
concentrations was consistently positive. The correlation
between plasma GH and ADG is negative, and tends to
decreased over time. Muthiapriani et al. [10] showed that body
weight had no significant correlation with sperm motility.
42.3% of the variation in body weight can explain the sperm
motility, while 57.7% is influenced by other factors.

TABLE I. Sperm motility, concentration and semen production of Simmental
bulls at different body weight groups
Body
Semen
Sperm
Sperm
Weight
N
Production
Concentration
Motility (%)
Groups
(ml)
(mil/ml)
I
28
6.40±1.95b
57.94±10.68a
1498.21±506.53
a
b
II
94
5.82±1.40
63.31±7.48
1484.21±369.39
III
172
6.12±1.18ab
64.54±7.23b
1492.27±326.77
IV
29
6.01±0.72ab
57.94±13.95a
1505.32±420.93
Different superscripts within rows indicate significant differences (p<0.05)

Factors that affected semen volume and concentration
were frequency of ejaculation, nutritional status, geographic
location, season, method of storing semen and handling bulls
during shelter [5]. The low body weight thought caused low
sperm motility. Nutrition was sufficiently needed in the
reproductive process. Cattle bull that had low body weight due
to nutritional deficiencies caused reproductive disorders. An
important factor that affected puberty was nutrition. Delay in
puberty also occured because of the inadequate supply of food
and the provision of important nutrients during the initial
growth period [6]. Increased sperm concentration was caused
by the effect that GH increased testicular mass, which in turn
increased sperm production [7].

IV.

CONCLUSION

The research concluded that the body weight affect its
semen production and sperm motillity, but was not affect the
sperm concentration. Body weight can not be used to predict
semen production, sperm motility and sperm concentration of
Simmental bulls.

B. Correlation between Body Weight and Semen Production
on Simmental Bulls
The results of different sperm motility, concentration and
volume at different body weight groups were presented in
Table I, which indicated that sperm motility and volume were
significantly (p<0.05) different between the body weight
groups, meanwhile the concentration were not significant
(p>0.05) in different body weight groups. The highest volume
Regression analysis results to find out the relationship
between body weight and semen volume in Simmental bull
obtained regression equation Y = 6.036 + 1.624 X, where X is
the body weight (Table II). The statistical test results showed
the regression coefficient (0.25) had no significant effect
(p>0.05). This results means that the regression equation can
not be used to predict the volume of Simmental male semen.
Based on the Table II R2 = 0.00, that showed below 1% of the
variation in the body weight can explain the semen volume.
The relationship between body weight and sperm
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