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ABSTR ACT
The present study was conducted to determine correlation of semen quality with libido in different
breeds of bulls. Four mature cattle bulls from each of Friesian, Jersey, Achai, Cross (Friesian x
Sahiwal) and Sahiwal in different age (1-3, 3-5 and above 5 years) were selected. For age grouping,
data of the entire breed was pooled. Libido was measured in terms of time (seconds) taken for the
entering arena until mounting (P1), time (seconds) taken from mounting the teaser until erection (P2)
and reaction time (seconds) (P3). Semen was collected twice a week and analyzed for semen
volume, sperm concentration, sperm motility, dead sperm percentage and hyposmotic swelling test
(membrane integrity). The results revealed that libido score in term of P1 (6.6±0.46 Sec), P2
(1.88±0.07 Sec) and P3 (9.57±0.49 Sec) was significantly high (P<0.05) in Jersey breed, while
crossbred bulls showed the lowest libido score. Jersey bulls showed significantly high (P<0.05)
semen characteristics including sperm concentration (1560.0±59.00 x106/ml), membrane integrity
(77.42±0.97%) and livability (83.32±8.32%). Libido calculated at different age groups showed that
older animals having age above five years exhibited the best libido (P1, P2 and P3) compared to the
younger animals. Similarly, semen characteristics including semen volume (6.50±0.73 ml) and
membrane integrity (74.00±1.40%) were significantly high (P<0.05) in older bulls (above 5 years)
compared to the young animals with no significant effect (P>0.05) on sperm concentration, motility
and dead sperm percentage. Membrane integrity showed significantly high positive correlation with
sperm concentration (r=0.52) and significantly low negative correlation with dead sperm percentage
(r= -0.28). We concluded from the results that Jersey breed showed higher libido score and semen
quality. Libido and semen quality were higher in Jersey bulls compared to the other breeds.
Moreover, libido and semen quality increased with increasing age (up to 8 years).

INTRODUCTION

O

ne of the preconditions of artificial
insemination (AI) is that sire should be supposed to have
very high reproductive performance such as sexual
activity and ejaculatory performance (Rehman et al.,
2014). These factors mainly depend upon breed, age,
genetic, libido and environment (Ahmad et al., 2003;
Petherick, 2005; Galina et al., 2007; Beran et al., 2011;
Kondracki et al., 2013). The level of sexual excitement
and performance can affect the ejaculatory performance
and semen quality (Pound et al., 2002; Levis and Reicks,
2005; Kondracki et al., 2013). The reproductive
competence of commercial herds is on the edge of
decline in the last few decades. The reasons have been
sought by investigating female fertility; however, little
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attention has been paid to the contribution of male in
overall fall in fertility of the herd (Beran et al., 2011).
Libido has been referred to sexual motivation,
discovered through behaviors such as looking for mating,
detection of estrus, courtship, and mating (Parkinson and
Vermunt, 2000). Libido is typically calculated by means
of the reaction time, defined as the elapsed time between
exposure to stimuli and first service (Ott and Memon,
1980). Libido is the desire and excitement of a male
animal to mount and do matting with a female animal
(Chenoweth, 1981). Libido is a helpful parameter of
reproductive competence (Ahmad et al., 2005). For a
successful AI program, animals showing high libido and
appropriate mating capability are desirable characteristics
(Chenoweth, 1983; Ahmad et al., 2005). Bulls with high
libido can produce satisfactorily higher number of viable
spermatozoa through multiple ejaculates in a relatively
short time (Ahmad et al., 2005). Pregnancy rates, time of
conception, length of calving seasons, and homogeneity
of calves at weaning can be improved with the selection
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of bulls with better libido (Blockey, 1978; Chenoweth,
1981; Ahamd et al., 2005).
Examination of a bull in a controlled area with one
or more than one females in estrus is the simplest and
easiest method of evaluating the libido of the breeding
bull used for the artificial insemination program
(Chenoweth, 1983; Kondracki et al., 2013). In our
country, the criteria for the selection of bull comprises the
milk yield of the dam, phenotypic characteristics,
winning a national or provincial competition and
evaluation of semen characteristics (Ahmad et al., 2003;
Khan et al., 2007). The criteria adopted to select a bull of
enough reproductive ability are seen in latest areas by
introducing modern laborious techniques. Assessment of
libido, however, is still a reliable technique to assess the
soundness of a bull for selection of breeding program
(Mahmood et al., 2014). Testing animals on the basis of
libido could provide an easy assessment to select a bull
for breeding program. In the previous reports, the libido
has largely been scored on the basis of grading (Ahmad et
al., 2005; Younis et al., 2003) which is estimated on the
basis of visual observation and may give false results.
Therefore, in the present study, we designed a research
plan to score the libido on the basis of timing interval
between different stages of copulation as described
recently by Kondracki et al. (2013).
The specific objectives of this study were to find the
libido of bulls in each breed at different age and their
correlation with semen characteristics.

concentration was measured with the help of
haemocytometer. The percentage of motile sperm and
dead spermatozoa was performed as described by
Qureshi (2011). Hypo-osmotic swelling test (HOST) was
conducted by mixing 0.1 ml of the semen with 1 ml of
test solution [0.5 ml of D-fructose (1.47%) and sodium
citrate 2.7%)]. The mixture was incubated at 37°C for 40
minutes. The spermatozoa showing coiled and swollen
tails were considered positive for HOST.
Data analysis
Data obtained was analyzed using one way analysis
of variance (ANOVA). Statistical difference between
means was calculated using Duncan Multiple Range Test
(Duncan, 1955). Pearson’s correlation was used to find the
correlation between the semen traits and libido parameters.
RESULTS AND DISCUSSION
The present study was investigated to find the effect
of libido, age and breed on semen quality and their inter
relationship. Under most of the circumstances, the bulls
for the purpose of AI are selected on the data obtained
from physical and andrological parameters excluding the
libido. In the current research work, libido of bulls was
also taken into account. The results of libido parameters
in different breeds are shown in Table I.
Table I.-

Libido parameters in different breeds of cattle
bull.

MATERIALS AND METHODS
Four healthy and mature bulls each from Jersey,
Friesian, Sahiwal, Achai and crossbred (Sahiwal and
Friesian) were selected at Harichand, Charsadda,
Pakistan. The animals were further categorized according
to different age groups. Group I: up to 3 years, group II:
3-5 years and group III: above five years as suggested by
Ahmad et al. (2003). Semen was collected twice a week
(Monday and Thursday). The libido of each bull was
calculated by measuring the following parameters as
described by Kondracki et al. (2013) with slight
modifications. (1) Time (seconds) taken for entering the
arena until mounting; (2) Time (seconds) from mounting
the teaser until developing of erection; (3) Reaction time
(seconds), and (4) Number (n) of times a bull mounted to
yield semen.
Semen was collected twice a week from each bull of
each breed using artificial vagina. Semen quality
parameters were determined as described by Qureshi
(2011). Semen volume was measured with the help of
graduated tube. Semen was immediately transferred to a
water bath having temperature 37°C. Sperm

Parameters

P1
P2
P3
P4

Friesian

Jersey

Achai

Cross

Sahiwal

13.26±
0.93b
2.47±
0.13ab
17.44±
0.95b
4.09±
0.10a

6.68±
0.46c
1.88±
0.07b
9.57±
0.49c
4.97±
0.12a

15.37±
1.37b
2.08±
0.24ab
19.39±
1.43b
3.42±
0.19b

29.89±
4.78a
3.79±
1.56a
34.50±
4.82a
3.29±
0.23b

11.51±
4.54bc
1.92±
0.38ab
14.78±
4.72bc
3.66±
0.33b

ac

Mean value within a row with different superscripts differ
significantly (P<0.05). P1, Time (seconds) taken for the entering
the arena until mounting; P2, Time (seconds) from mounting the
teaser until developing of erection; P3, Reaction time (seconds);
P4, Number (n) of times a bull mounted to yield semen.

The result showed that time (Sec) from entering the
arena until mounting was significantly (P<0.05) low in
Jersey and significantly (P<0.05) high in Crossbred. Time
(Sec) from mounting the teaser until developing of
erection was significantly (P<0.05) low in Jersey and
significantly (P<0.05) high in Crossbred. Reaction time
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(Sec) was significantly (P<0.05) low in Jersey and
significantly (P<0.05) high in Crossbred. Number (n) of
times a bull mounted to yield semen was significantly
(P<0.05) high in Jersey and Friesian and significantly
(P<0.05) low in Achai, Crossbred and Sahiwal bulls. In
the current study, we found that breed and age
significantly affected the libido and semen quality in
cattle bulls. In the past, different authors reported varying
level of libido in farm animals (Rhen and Crews, 2002;
Younis et al., 2003; Ahmad et al., 2005; Kondracki et al.,
2013). Libido measurement is a useful tool to judge
reproductive efficiency in a bull. Ahmad et al. (2005)
concluded that a bull exhibiting higher libido may carry
better semen quality.
tThe results of libido parameters in different breeds are
shown in Table II. The result showed that semen volume
was not significantly (P>0.05) affected in the breeds
studied in this work. The sperm concentration was
significantly (P<0.05) high in Jersey and was
significantly (P<0.05) low in Friesian, Achai, Cross and
Sahiwal cattle bulls. Sperm motility was not significant
(P>0.05) in all breeds. Dead sperm percentage was
significantly (P<0.05) high in Crossbred and was
significantly (P<0.05) low in Friesian, Jersey, Achai and
Sahiwal. Membrane integrity (HOST) was significantly
(P<0.05) high in Jersey and Sahiwal cattle bulls and
significantly (P<0.05) low in Crossbred animals. In the
present study, it was observed that semen characteristics
vary between the breeds. Our results are supported by the
findings of Andrabi et al. (2002) who reported that semen
characteristics are affected by a number of factors
including the breed. In the current study, it was observed
that libido was significantly high in Jersey compared to
the other breeds. In the same line, the semen quality in
term of sperm concentration and membrane integrity was
significantly higher in Jersey bulls. In line of our results,
Ahmad et al. (2005) concluded that a bull with higher
libido manifests higher sperm concentration, multiple
ejaculates and fertility.
The results of libido parameters in different age
groups are shown in Table III. The result showed that
time (Sec) the entering the arena until mounting was
significantly (P<0.05) low in above 5 year animals and
significantly (P<0.05) high in 1-3 years and 3-5 years
animals. Time (Sec) from mounting the teaser until
developing of erection was non-significant (P>0.05) in all
age groups. Reaction time (Sec) was significantly
(P<0.05) low in above 5 years animals and significantly
(P<0.05) high in 1-3 years and 3-5 years animals.
Number (n) of times a bull mounted to yield semen was
significantly (P<0.05) high in 1-3 years animals and
significantly (P<0.05) low in above 5 years animals. In
the past, different authors reported a relationship of age
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with the semen quality. Younis et al. (2003) and Ahmad
et al. (2005) reported that libido of older bull was higher
than the younger Nilli-Ravi bulls and Sahiwal bulls
respectively which is in line with our results. The older
bulls are exposed to repeated experience of semen
collection; therefore, they become habitual to the process
and take little time during semen collection. Rhen and
Crews (2002) concluded that sexual skill and copulatory
experience improve with the age. According to Petherick
(2005) libido expression is greater in older bull and varies
with the genetic of the bull.
Table II.-

Parameters
Volume
(ml)
Concentration
(× 106)
Motility
(%)
Dead
(%)
HOST
(%)

Semen volume, sperm concentration, motility,
dead sperms and HOST in different breed of
cattle bulls.
Friesian

Jersey

Achai

Cross

Sahiwal

6.82±
0.56 a
1351.7±
24.50b

6.42±
0.69 a
1560.0±
59.00a

6.00±
0.43 a
1333.3±
62.20b

7.30±
0.36 a
1315.8±
30.27b

5.50±
0.04 a
1300.0±
131.94b

77.51±
0.65 a
18.32±
0.47 b
71.69±
0.79ab

76.94±
0.81 a
17.68±
0.58 b
77.42±
0.97a

78.88±
1.67 a
17.55±
1.19 b
72.44±
2.00ab

80.90±
1.58 a
25.80±
1.13 a
68.20±
1.90b

76.50±
3.55 a
19.00±
2.54 b
74.50±
4.25a

ab

Mean value within a row with different superscripts differ
significantly (P<0.05)
HOST: hyposmotic swelling test
Table III.-

Libido parameters in different breeds of cattle
bull according to their age.

Age groups

P1

P2

P3

P4

1-3 years

13.50±
1.66a
13.50±
1.12a
11.74±
1.34b

2.51±
0.36a
2.31±
0.24a
2.15±
0.29a

17.53±
1.72a
17.19±
1.16a
15.49±
1.38b

3.24±
0.16a
3.12±
0.10ab
2.87±
0.12b

3-5 years
Above 5 years

For statistical details and abbreviations, see Table I.

The results of semen evaluation in different age
groups are shown in Table V. The result showed that
semen volume was significantly (P<0.05) high in 3-5
years and above 5 years of animals and significantly
(P<0.05) lower in1-3 years animal age. There was no
significant difference in sperm concentration, motility
and dead percentage in all age groups. Membrane
integrity was significantly (P<0.05) high in above 5 years
animal and significantly (P<0.05) lower in 1-3 years of
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Pearson’s correlation between physical and libido parameters.

P2
P3
P4
Host
Concentration
Dead
Motility
Volume

P1

P2

P3

P4

Host

Concentration

Dead

Motility

0.260
0.004
0.984
0.000
-0.044
0.637
-0.071
0.445
0.078
0.400
-0.089
0.336
0.067
0.470
0.080
0.038

0.305
0.000
-0.056
0.546
-0.056
0.545
0.090
0.334
-0.162
0.080
0.062
0.503
-0.104
0.261

-0.019
0.833
-0.064
0.493
0.076
0.413
-0.077
0.405
0.067
0.468
0.083
0.369

0.053
0.568
-0.040
0.663
0.100
0.282
0.093
0.316
0.128
0.168

0.223
0.015
-0.272
0.003
0.247
0.007
0.125
0.178

0.198
0.032
0.524
0.000
-0.178
0.053

-0.288
0.001
0.176
0.057

0.065
0.480

For statistical details and abbreviations, see Table I.
Table V.-

ab

Semen volume, concentration, motility, dead sperms and HOST in different breeds of cattle bull according to age
groups.

Age Groups

Volume (ml)

Concentration (× 106)

Motility (%)

Dead (%)

HOST (%)

1-3 years
3-5 years
Above 5 years

5.78±0.72b
6.19±0.68a
6.50±0.73a

1373.9±42.27a
1369.2±27.67a
1336.8±31.19a

77.04±1.20a
78.48±0.76a
78.00±0.70a

17.21±0.54a
19.04±0.69a
18.50±0.54a

69.97±0.94b
72.38±0.85ab
74.00±1.40a

Mean value with different superscripts differ significantly P<0.05. HOST: hyposmotic swelling test

animals age. In an earlier report, a relationship was
observed between the semen quality and age of the bull
(Padrik et al., 2012). According to Sajjad et al. (2007)
sexual performance starts when a bull reached the age of
puberty and maintains it for long time before reaching old
age. Furthermore, best semen characteristics are found
during the age of 3-4 years. Javed et al. (2000) found a
trend of increasing semen volume in buffalo bulls with
advancing age (up to 12-15 years old). Similar
observations were also reported by some other
researchers in the past (Nordin et al., 1990; Younis,
1996). Mahmood et al. (2014) found a significant
positive correlation between age and semen volume and
significant negative relationship with the sperm
concentration and sperm viability. Previous reports
indicate that semen characteristics improved with the
advancing age and then declined after a specific age due
to senile atrophy (Khan et al., 2007; Bhakat et al., 2011).
The relationship of physical parameters of semen
and libido parameters are shown in Table V. The result
revealed that P1 has significantly (P<0.05) positive
correlation with P2, P3 and semen volume. Similarly, P2

has significant (P<0.05) positive correlation with P3.
Membrane integrity showed significantly (P<0.05) high
positive correlation with sperm concentration and
significantly (P<0.05) low negative correlation with dead
sperm percentage. Similarly, sperm concentration had
significantly (P<0.05) high positive correlation with dead
sperm percentage and motility. In addition, dead sperm
percentage exhibited significant (P<0.05) negative
correlation with sperm motility. Previous studies have
demonstrated a positive correlation of membrane
integrity and sperm motility (Mandal et al., 2003; Padrik
et al., 2012) or negative correlation with DNA damage
(Stranger et al., 2010). Our result agreed with the
findings of Javed et al. (2000) who reported positive
correlation between sperm concentration and mass
motility and progressive motility.
CONCLUSION
Jersey breed showed higher libido and semen
quality. Libido and semen quality are increasing with
increasing age (up to 8 years). Pearson’s co-relation
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showed that HOST and sperm concentration, semen
volume and sperm concentration, HOST and motility as
well as libido and semen volume have positive corelation. Negative correlation was found between HOST
and dead sperm percentage; sperm concentration and
semen volume. The present study concluded that semen
quality of the cross bred bulls should be improved to
reduce reproductive fertility problems. Libido parameters
should also be tested in other domestic animal and
relationship between libido and post-thawed semen
should be explored.
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