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Abstract—A study was conducted to evaluate the effect of genetic
group, season, temperature, humidity and temperature - humidity
index (THI) on the semen quality {semen volume (ml), sperm
concentration (million/ml), initial motility (%), post-thaw motility
(%) and crenellation pattern (noted in code)} of 25 stud bulls (five
bulls from each genetic groups of Sahiwal, Gir, Jersey cross, H.F.
cross and Murrah buffalo bulls) maintained at the Frozen Semen Bull
Station, Nadia, Haringhata, West Bengal, India in two seasons (i.e.
winter and summer). Meteorological data was obtained from Bidhan
Chandra Krishi Vishwavidyalaya, Mohanpur, Nadia, West Bengal,
India. Significant variation among genetic group and genetic group x
season interaction was found on semen volume, sperm concentration,
initial motility, post thaw motility and crenellation pattern of semen
of stud bulls (P <0.01). The effect of season was found on semen
volume and crenellation pattern (P<0.05), initial motility and post
thaw motility (P<0.01). Only the, effect of air temperature was found
significant (P<0.01) on semen volume whereas, the effect of THI was
significant statistically (P<0.01) on semen volume and post- thaw
motility of semen of stud bulls.

Keywords: semen quality, stud bulls, genetic group, season,
temperature, humidity.

1. INTRODUCTION

Stud bull plays a unique role in cattle breeding. It has large
impact on both production and profitability of commercial
dairy operation. The fertility and genetic potential of bulls
significantly affect the overall productivity and production
efficiency of dairy herds. The two main purposes of breeding
bulls are to contribute high reproduction and genetic
performance to the herd [1]. In addition to being such a
resource, bulls have been treated as companions and viewed
with affection by those whose job it is to care for them [2]. It
is the animal which provides gainful employment as well as
round the year income to millions of people in India because
today India has largest breeding infrastructure in the world.
Artificial insemination using frozen semen is now the most
widespread tool employed nationwide for improving the
genetic potential of livestock [3]. Therefore, semen quality is

an important aspect of stud bull characteristics because
breeding behaviour of male is closely related with its
conventional semen profile (i.e., semen volume, sperm
concentration, initial motility, post-thaw motility and
crenellation pattern). Evaluation of semen quality and
freezability of semen is the important aspect of successful
breeding performance result [4]. Variation in quality of semen
according to different genetic group, species and season has
been found. Good management practices have positive impact
on semen quality and quantity. Thus, present study has been
carried out to evaluate the effect of genetic group, season,
temperature, humidity and temperature - humidity index (THI)
on the semen quality of bulls, so that better management
practices could be adopted in the farm for exhibiting better
performances by the bulls that have positive impact on its
seminal quality.

2. MATERIALS AND METHOD

The study was conducted on twenty five stud bulls (five bulls
of each five genetic groups viz., Sahiwal, Gir, Holstein cross,
Jersey cross and Murrah Buffalo) at Frozen Semen Bull
Station, Haringhata Farm under Paschim Banga Go Sampad
Bikash Sangsthan, ARD Department, Government of West
Bengal in two seasons, viz., winter and summer. All the
animals were maintained as per routine management practices
of farm under uniform environment and identical conditions.
Meteorological data pertaining to both experimental seasons
were collected from the Observatory managed by the Bidhan
Chandra  Krishi  Viswavidyalaya, —Mohanpur, Nadia.
Temperature humidity Index (THI) (morning and afternoon)
was calculated as, THI = 0.72 (Cdb + Cwb) + 40.6, where,
Cdb and Cwb = dry and wet bulb temperature in centigrade
respectively [5].
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Procedure of semen collection

Semen were collected twice weekly from the same bull in
artificial vagina. The site and the personnel taking collection
were kept the same for all the bulls during the period of study.
Collections were taken in the morning between 7.30 to 9.00
A.M under all possible sterile conditions.. Generally two
ejaculates were collected from most of the bulls in a day [6, 7]
with a gap of 20-30 minutes. Semen samples soon after
collection were diluted in Egg Yolk Citrate diluter [8] in the
ratio of 1:1. One ml. of diluted semen from each bull in
separate sterilized test tube was brought to the laboratory in a
thermo flask filled up with ice up to % capacity. The samples
brought to the laboratory were kept in a beaker containing
water at approximately 32 °c for 20 to 30 minutes and were
subjected to different tests as:

Semen volume was noted directly from the graduated
collecting conical test tubes just after collection [9]. Sperm
concentration was determined by direct cell count method [10,
11]. Neubaur Haemocytometer is used to count the sperm
concentration [8] . Initial motility of sperm was determined
after an hour of collection. The initial motility of fresh semen
and was expressed in terms of percentage as described by [12]
. Freezability of semen includes thawed motility of semen [13]
which gives relationship between the number of viable sperm
and fertility after artificial insemination. It was used to
calculate post thaw motility of semen and was expressed in
percentage. Crenellation Pattern is a method used in
assessment of semen quality. It is significantly correlated with
other seminal characterstics [14]. One drop of semen was
taken on dry glass slide just after collection. Then it showed a
characteristic pattern, called as crenellation pattern. By
visualizing the pattern, the quality of semen was noted as
good, moderate and bad and scored as 1, 2 and 3 respectively.

The data were analyzed using mixed model least squares
analysis for fitting constants [15]. The mathematical model
used to study the effect of different factors was as follows -

Yijk =p+ B; + Sj + (BXS)iJ- + bl(Xijk - X) + b, (Xijk -X ) + bs

(Xij = X') + eijx Where, Yijis the record for_the K" animal._l

is the overall mean. B; is the random effect of the i genetic
group. S; is the effect of the j™ season of sampling. (BxS);j is
the interaction effect of the genetic group of animal and
season of sampling. by is the linear regression coefficient for
temperature during sampling. b, is the linear regression
coefficient for humidity during sampling. bs is the linear
regression coefficient for temperature humidity index (THI)
during sampling. Xij is the temperature, humidity and THI,
resp. corresponding to Y. X is the arithmetic mean of
temperature, humidity THI, resp. during sampling. ejy is the
residual error element with standard assumptions. Other
statistical analysis like correlation etc. was calculated as per
standard statistical techniques [16].

3. RESULTS AND DISCUSSION

Mean * S.E. of various seminal parameters are presented in
Table 1.

Table 1: Mean + S.E. of semen quality parameters in different
groups of genetic groups

Gene | Semen Sperm Initial | Post -thaw | Crenellati
tic |Volum| Concentrati | Motility | Motility on
grou e on (%) (%) Pattern
ps (ml) | (million/ml) (score)
Sahiw |4.75+ |1630.4+0.02 | 66.0+0.9” | 68.92+1.5" | 1.89+0.07*
aI O 14AC ACEG BCE CEG BCD
DE
Gir |5.04+ |1460.2+0.02 |61.620.9° |30.4+1.4™ |2.03+0.07°
0.14DIL FJNQ IMP PS HIM
N
Jersey | 4.89+ |1086.4% 65.8+0.9% | 49.8+0.7™ | 2.11+0.07°
Cross 0.14CG O.OZDIMO GLN 0oQ FIK
LM
H.F. [3.96+ |1263.9+ 66.7£0.9" |61.6+1.1%' |1.77+0.07*
Cross 0.14BF O.OZBHJK GHJ KM EGI
HJ
Murra | 4.15+ |1584.9+ 70.5£0.9"7 |26.8+1.5" | 1.65+
h 0.14EK 0.02GLPR KOQ RS 0.07D|LN
MO

Semen Volume

It could be seen from the result that the overall semen volume
irrespective of season were highest in Gir (5.04+0.14 ml.)
followed by those in Jersey cross (4.89 +0.14 ml.), Sahiwal
(4.7520.14 ml. ), Murrah (4.35+£0.14 ml.) and H.F cross
(3.9620.14 ml.) in that order (Table 1). The effect of genetic
groups, season, and genetic group X season interaction, air
temperature and THI were found to be statistically significant
at1,5,1,1and 1% level respectively. Seasonal variation were
observed H—Sahiwal, H.F cross, Jersey cross and Murrah
buffalo bulls between winter and summer. Higher volume was
recorded during winter than summer season (Fig. 1). These
findings coincided with some researchers in Sahiwal bulls [17,
18] and in H.F. cross bulls [19, 20] but some were in contrast
[21-23] with the present findings. Comparatively lower
ejaculate volume were reported in crossbred bulls [24],
Sahiwal bulls and Murrah bulls respectively [19, 20].
Comparatively higher value than the present result was found
in H.F cross bulls [25]. Higher values in winter season were
also reported in Murrah buffalo bulls [26, 3].
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Figure 1: Semen volume of different genetic groups in different
seasons

Sperm Concentration

Overall sperm concentration irrespective of season were found
to be highest in Sahiwal (1630.4+0.02 million/ml.) followed
by those in Murrah (1584.9+0.02 million/ml.), Gir
(1460.2+£0.02 million/ml.), H.F.cross (1263.9£0.02
million/ml.) and Jersey cross bulls (1086.4+0.02 million/ml.)
in that order (Table 1). The effect of genetic group and genetic
group x season were found significant statistically (P < 0.01).
Only the differences in sperm concentration between H.F.
cross and Jersey cross in winter and summer season were
significant statistically (P<0.05). The present findings were
higher than the present values in Sahiwal bulls [17, 22, 24, 27-
29]. Similar value was reported in Jersey cross bull [25] and in
H.F. cross bull [29], whereas lower value was found in H.F
cross bull [25].

Initial motility

Overall initial motility of sperm irrespective of season were
highest in Murrah (70.5+0.9%) followed by those in H.F.
cross (66.7+£0.9%), Sahiwal (66.0+0.9%), Jersey cross
(65.8+0.9%) and Gir (61.6+£0.9%) in that order (Table 1). The
effect of genetic group, season and genetic group X season
were found significant statistically (P<0.01). Initial motility
was found to be lower in summer season in the present finding
(Fig. 2). The differences in initial sperm motility between
Sahiwal, Gir, Jersey cross, HF cross and Murrah buffalo bulls
in winter and summer season were significant (P<0.05). The
differences in initial sperm motility between Gir and Sahiwal,
Murrah and Sahiwal, H.F. cross and Murrah, Jersey cross and
Murrah and Gir and Murrah bulls were significant statistically
(P<0.05). The present findings were in accordance with the
observations of various researchers [22, 30, 27], but
comparatively higher sperm motility in crossbred cattle and
Murrah buffalo bulls than the present values were reported
[31, 32, 24, 19, 20]. Significant seasonal variation in initial
motility found in this study was in agreement with the reports

of some research workers [33, 34]. This variation might be
due to genetic differences, management and type of animal
and adaptability of animal towards environment.
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Figure 2: Initial motility of different genetic groups in different
seasons

Post - thaw motility

Overall post-thaw motility of sperm irrespective of season
were highest in Sahiwal (68.92+1.5%) followed by those in
H.F. cross (61.6+1.1%), Jersey cross (49.8+0.7%), Gir
(30.4+1.4%) and Murrah (26.8+1.5%) in that order (Table 1).
Only the effects of genetic group, season, genetic group X
season and THI were found significant statistically (P<0.01).
Post-thaw motility was less in summer season (Fig.3). The
differences between post-thaw motility of sperm between
H.F.cross and Jersey cross. in winter and summer season was
found significant statistically (P<0.05). Similar values were
found in Friesian cross bulls [28]. Lower values in comparison
to present findings were reported in Kundhi buffalo and
crossbred bulls respectively [35, 20], whereas higher value
was reported in Murrah buffalo bulls [20] . This variation
might be due to the variation in climatic conditions of these
two seasons and the uniformity in managerial practices under
which these bulls had been kept.
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Figure 3: Post - thaw motility of different genetic groups in
different seasons
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Crenellation Pattern

Overall crenellation pattern of semen irrespective of season
were lowest in Murrah (1.65+0.07) followed by those in
H.F.cross (1.77+0.07), Sahiwal (1.89+0.07), Gir (2.03+0.07)
and Jersey cross (2.11+0.07) in that order (Table 1). The effect
of genetic groups, season and genetic group X season
interaction were found statistically significant at 1, 5 and 1%
level respectively. Good crenellation pattern of semen was
found during winter in comparison to that in summer season
(Fig.4). The differences in crenellation pattern of semen
between Sahiwal, Gir, H.F. cross and Jersey cross in winter
and summer season were found to be significant (P < 0.01).
Similar variation was observed in Karan Fries bulls [36] and
in Murrah and crossbred bulls [37]. All these variations found
might be due to differences in genetic constitution of bulls,
variation in management and adaptability of the animal to
particular situation.
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Figure 4: Crenellation pattern of different genetic groups in
different seasons

CONCLUSION

Variation in semen quality was shown by different genetic
groups of stud bulls. Better semen quality (semen volume,
initial motility, post-thaw motility and crenellation pattern)
was observed during winter than summer season. The
differences found might be due to the species specificity of the
bulls or due to the different expression of the trait as a result of
genotype-environmental interactions, adaptability towards
environment and management condition.
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