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ABSTRACT
he study was conducted at ICAR-National Dairy Research Institute, Karnal, Haryana, India during Feb-May, 2023 to

find out the age window at which the bull produces quality semen. Fifteen Sahiwal bulls were selected and classified into
three age groups (n=>5 in each group) -(2-3.5), (>3.5-8) and (>8-12) years. Semen was collected twice a week with two ejaculates
on each collection. Fresh and extended frozen semen was analysed at fortnightly interval. The data was subjected to statistical
analysis by one-way Analysis of Variance (ANOVA) using SPSS software version 26.0 to draw scientific inferences. The
results revealed that the mean value of semen volume (ml), sperm concentration (10° ml™?), mass motility was high (p<0.05) in
the >8-12 age group. Individual motility was high (p<0.05) in the >3.5-8 age group. Mean value of viability (%), HOST (%),
Acrosome integrity (%) was lower in 2-3.5 age group for fresh as well as frozen semen. Post thaw motility was high (»<0.05) in
>3.5-8 age group. In incubation test, the post thaw motility of the >3.5-8 age group was high (p<0.05) at 0, 90 and 120 min.
Therefore, it can be concluded from the study that semen quality of Sahiwal bulls is influenced by age and it is better to use
Sahiwal bulls only after 3.5 years of age and best semen quality is obtained from bulls of >3.5-8 years of age.
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1. INTRODUCTION

With milk production of 230.58 mt and an annual
growth rate of 3.83%, India is the world’s greatest
producer of milk (Anonymous, 2022-2023), however the
productivity of our cows is relatively poor (3.36 kg day™).
Artificial insemination with frozen semen is the most widely
utilized method for boosting the genetic potential of dairy
animals (Rugira et al., 2017) as a vast female population is
being covered by a few number of genetically superior sires
(Waldner et al., 2010). It is also more cost-effective than
natural service for the management of sexually transmitted
infections (Lemma and Shemsu, 2015). Precise seminal
quality is crucial for the best use of genetically superior
bulls for artificial insemination (Fuerst-Waltl et al., 2006;
Christensen et al., 2011 and Ahmed et al., 2016). Sahiwal
is the leading indigenous milch breed and it can be used
to upgrade and selectively bred the nondescript bovine
population in India.

Both genetic and non-genetic factors (Hirwa et al., 2017;
Tohura et al., 2018) such as age (Meena et al., 2023),
testicular thermoregulation (Rizzoto and Kastelic, 2019),
season of collection (Bhutta et al., 2020), season of birth
(Dangar et al., 2021) testicular size (Susilawati et al., 2020)
affects the quality of semen produced by bulls. The age of a
bull at semen collection is known to affect the characteristics
of the semen (Mahmood et al., 2014; Argiris et al., 2018;
Murphy et al., 2018; Rai and Dorji, 2021; Al-Asadi et al.,
2021; Tyagi et al., 2023). Management strategies to reduce
age at first semen donation are emphasized now -a- days.
(Naha et al., 2015; Singh et al., 2020). Nonetheless, the
wide range in the age at which puberty begins within and
within breeds accounts for the majority of the diversity in
the reproductive performance of young bulls (Barth and
Waldner, 2002). Also, the percentage of normal sperms and
major sperm defects are significantly affected by the age of
bulls (Vilakazi and Webb, 2004). Age effects the scrotal
circumference and testicular thermoregulation which in
turn effects sperm quantity and quality (Sivaselvam et al.,
2022; Wahyudi et al., 2022). It also effects testosterone
production and libido (Dasrul et al., 2020) ultimately
affecting the ejaculatory performance of bull (Singh et
al., 2015). The undeveloped size of the testis and the
compromised thermoregulatory system may be the cause of
the younger bulls’ poor semen qualities and high aberrant
spermatozoa levels. Moreover, DNA is more prone to
fragmentation (Carreira et al., 2017) due to a lack of
protamination (Westfalewicz et al., 2021). Semen quality
deteriorate with age as a result of disintegration of bodily
tissues, notably testicular tissues, alterations in seminiferous
tubule degeneration and more production of reactive oxygen

species (Rafiq, 2022). Around the scrotum, a bull may begin
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to accumulate fat as it ages, thereby decreasing the scrotal
ability to radiate heat (Brito et al., 2002). Cryopreservation
is known to effect the semen functionality (Sonar et al.,
2016; Peris et al., 2020) which also varies among different
age groups (Kipper et al., 2016). Bulls of different age reacts

differently to environmental stress (Vince et al., 2018).

Therefore, a bull produces its best quality semen at a certain
age window. Given the foregoing explanation, it is necessary
to address this holistically with Sahiwal bulls as, the effect
of age on a Sahiwal bull’s reproductive performance has
not been investigated. For this reason, the current study
was designed to look into how age affects the quality and
freezability of the semen produced by Sahiwal bulls.

2. MATERIALS AND METHODS

he study was conducted at Artificial Breeding Research

Centre (ABRC) of ICAR-National Dairy Research
Institute (NDRI), Karnal, Haryana, India for the period
of February, 2023-May, 2023. To study the effect of age on
fresh and frozen semen quality, fifteen Sahiwal bulls were
used. The age of bulls ranged from 2-12 years and were
divided into three age categories: 2 to 3.5 years (G1), >3.5
to 8 years (G2), and 8 to 12 years (G3). The semen was
collected twice a week using bull specific Artificial Vagina
(IMV Technologies, France) method, with standard semen
collection procedure. For semen collection, a Sahiwal bull was
used as a dummy. Semen was collected in the morning hours
beginning at 7:30 AM. The semen quality was assessed at
15 days interval. Immediately after collection, the ejaculate
was brought in the laboratory and kept in water bath at 32
°oC for assessing volume, mass activity, individual motility,
sperm concentration, viability % (Campbell et al., 1953),
hypo-osmotic swelling test (HOST) (Correa and Zavos,
1994), acrosome reaction (Watson, 1975) and subsequent
experimentation after freezing. The data obtained in the
study were subjected to statistical analysis by one way
Analysis of Variance (ANOVA) using SPSS software version
26 and means were compared using Duncan’s multiple range
test to draw scientific inference.

3. RESULTS AND DISCUSSION
he details regarding the effect of age on fresh and

extended frozen semen with respect to ejaculate
volume, concentration, mass motility, Individual motility,

live %, HOST % and acrosome integrity % is presented
in Table 1.

Ejaculate volume (ml) differed significantly among the
groups and was found to be higher (#<0.05) in G3 group
as compared to G1 and G2 group, whereas it did not differ
between G1 and G2. However, Bhakat et al. (2011) and
Meena et al. (2023) in their study found that ejaculate
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Table 1: Semen quality parameters in Sahiwal bulls of different age groups

Age Fresh semen Frozen semen
groups - Volume  Conc. Mass Individual Viability Host Acrosome Viability HOST  Acrosome
(years) (ml) (106 motility motility (%) (%) integrity (%) (%) integrity
Mean+ ml™) (0-5 score) (%) Mean+ Meant (%) Meant Meant (%)
SE Meant  Mean +SE Mean+ SE SE Mean+ SE SE Mean+ SE
SE SE SE
2-3.5 3.74¢  1289.43¢ 2.69° 71.81¢ 72.13* 5450+  70.38 45.85*  34.05* 60.07*
* * * * * 2.87 * * * *
0.43 112.91 0.18 1.84 3.18 3.03 2.97 1.99 2.84
>3.5-8  4.06* 1339.43* 3.03» 77.00° 78.05>  64.17°+  81.48° 59.08>  39.60° 68.23b
* + * * * 1.51 * * * +
0.25 93.46 0.08 1.42 1.38 1.26 2.06 1.63 1.51
8-12 5.47°>  1759.36" 3.26P 75.16® 81.63>  64.25° 77.55> 64.56"  43.48P 68.53"
+ * * + + + + + + *
0.49 95.07 0.10 1.54 1.47 1.64 1.43 1.91 2.03 1.80

volume significantly increased up to an age, after which it
began to decline. Abdullah (2016) in Sahiwal bulls and Javed
et al. (2000) in Nili Ravi bulls did not find any significant
differences among the age groups. As 90% of semen is
seminal plasma, which is released by accessory sex glands,
the increase in ejaculate volume may be primarily caused
by an increase in the size and secretions of accessory sex
glands, as well as an increase in testicular size and, to some
extent, spermatozoa generation.

The sperm concentration (10° ml™?) differed significantly
among age groups. It was high (#<0.05) in G3 group as
compared to G1 and G2 groups. It did not differ between
G1 and G2 groups. Opposite results to the present findings
were found by Javed et al. (2000) where highest sperm
concentration was found in the younger age group (<5 years
old). Meena et al., 2023 found that sperm concentrations
decreases from young to adult group but it again increases
for older groups (72 months). Ahmad et al. (2003), Bhakat
etal. (2011) and Rehmann et al. (2016) found insignificant
differences among the age groups. The difference between
the present study and findings of Javed et al. (2000) may be
due to the fact that the younger group formed in the present
study had lower age (2-3.5 years) than the latter and the
study conducted by Bhakat et al. (2011) and Rehmann et
al. (2016) involved groups with less difference in age and
that’s why they did not find any difference among the age
groups in sperm concentration.

Mass motility (05 scale) was significantly high (#<0.05) in
G3 group followed by G2 and G1 group. Similarly, Younis
et al. (1998) in Nili-Ravi bulls and Bhakat et al. (2011) in
Sahiwal bulls found significantly higher mass activity in
adult bulls as compared to young bulls. Contrary to the
findings of the present study, Ahmad et al. (2003) and
Abdullah (2016) found no significant difference between
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the age groups in Sahiwal bulls.

The motility (%) of individual sperm was significantly
(#<0.05) high in G2 group followed by G3 and G1. The
results are in agreement with Ahmad et al. (2003) who also
found significantly higher motility in adult age group as
compared to other age groups. On the contrary, Carreira et
al. (2017) found high motility in younger age as compared
to the other two groups. Rehmann et al. (2016) in Sahiwal
bulls and Javed et al. (2000) in Nili-Ravi bulls found no
significant differences between the age groups.

The viability (%) for fresh semen was significantly (p<0.05)
lower in G1 group as compared to G2 and G3 groups while
no significant difference was found between the G2 and
G3 groups. For extended frozen semen, it was significantly
(#<0.05) lower in G1 group as compared to G2 and G3
groups. No significant difference was found between the
G2 and G3 groups. Rehmann et al. (2016) and Abdullah
(2016) found no significant difference between the age
groups for viability in Sahiwal bulls. Low viability in the
young age group in our study indicates that their sperm are
more susceptible to management and environmental factors
and also to cryopreservation techniques.

The HOST % for fresh semen was significantly (/p<0.05)
lower in G1 group as compared to G2 and G3 group.
No significant difference was found between the G2 and
G3 age groups. HOST % of extended frozen semen was
significantly (»<0.05) lower in G1 group as compared to G2
and G3 groups. No significant difference was found between
the G2 and G3 groups. The results are in agreement with
Rehmann et al. (2016) and Rafiq et al. (2022) who found
significantly lower HOST values for lower age groups.
Bhave et al. (2020) in their study found that there was a
gradual improvement in HOST reactive sperms up to a
certain age after which it begins to decline.
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The acrosome integrity (%) for fresh semen was significantly
(*p<0.05) lower in G1 group as compared to G2 and G3
groups. No significant difference was found between the
G2 and G3 age groups. For extended frozen semen, it was
significantly (p<0.05) lower in G1 group as compared to G2
and G3 groups. No significant difference was found between
the G2 and G3 groups. These finding are similar to Rafiq et
al. (2022) in Murrah bulls, Gupta et al. (1984) in Surti bulls
and Sekharam and Rao (1986) in Murrah bulls. Ahmed et
al. (2018) in Nili Ravi buffalo bulls and Abdullah (2016) in
Sahiwal bulls found no significant difference in acrosome
integrity between the different age groups.

Post thaw motility (%) was significantly (p<0.05) high for
G2 group followed by G3 and G1. Mandal et al. (2021)
found significant increase in the post thaw motility as the
age increased. Ahmad et al. (2003) in Sahiwal bulls and
Bhave et al. (2020) in Gir bulls did not find any significant
difference in post thaw motility among the age groups.

3.1. Post thaw incubation test

The details regarding the effect of age on post thaw motility
at 0, 30, 60, 90,120 min is presented in Table 2.

The sperm motility (%) was significantly (»<0.05) high in
G2 age group as compared to G1 and for G3 group at 0,
90 and 120 min. At 30 and 60 min no significant difference
was observed among the groups.

No published literature is available for the effect of age on
incubation test of sperms in animals.

Table 2: Post thaw motility % in Sahiwal bulls of different
age groups

Age group Motility (%)
(Years) Mean+SE
0 30 60 90 120
G1(2-3.5) 52.25* 51.75 51.00 46.50° 43.02a+
+1.86 +1.85 +2.05 +2.10 2.93
G2(>3.5-8) 57.00> 56.16 55.16 53.33> 52.33b+
+0.93 +0.79 +0.70 20.86 1.18
G3(8-12) 53.83* 53.33 51.66 47.66* 45.00az+
+1.84 +1.87 +2.14 229 2.87

4. CONCLUSION

ge had significant influence on the semen quality

parameters. Not much difference was observed in
the semen quality of >3.5-8 years and 8-12 age group,
though it was slightly better in the middle age group. The
sperm of 2-3.5 years age group bulls was found to be more
susceptible for cryopreservation techniques. Therefore, it is
better to use semen for Al from bulls only after 3.5 years of
age and it can be used up to 12 years of age without much
deterioration in quality.
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