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ABSTRACT

The present study was conducted with the aim to reveal the effect of geno-
types on reaction time, refractory period, semen index and liquid stored (at
4 °C) semen quality of breeding bulls in Bangladesh. Semen was collected
twice a week from Holstein Friesian, Sahiwal and Brahman breeding bulls.
Reaction time and refractory period were examined for the breeding bulls.
Semen volume, sperm concentration and total spermatozoa/ejaculate were
measured immediately after collection. It was revealed that genotype had
a significant (p<0.05) effect on semen volume, sperm concentration, total
sperm output and refractory period but not in reaction time. From the point
of view of semen index, semen quality of Holstein Friesian breeding bulls
was superior to Sahiwal and Brahman breeding bulls. Progressive motility,
live and normal spermatozoa of fresh semen did not differ significantly but
after dilution progressive motility differed significantly (p<0.05) in differ-
ent genotypes of breeding bulls. During preservation time (0 to 120 hours),
progressive motility, normal and live spermatozoa changed significantly
(P<0.05) in each genotype with the progress of time. During 0 hour, 72 hours
and 120 hours of preservation, progressive motility was found in Holstein
Friesian (73.11 ± 1.12%, 53.11 ± 5.14%, 13.40 ± 2.53%), Sahiwal (78.21 ±
1.68%, 64.96 ± 4.60%, 13.22 ± 1.42%), and Brahman (75.21 ± 1.68%, 54.86
± 4.40%, 16.96 ± 4.42%), respectively. On the other hand, non-return rate
was found insignificant (p>0.05), where higher fertility was observed in Hol-
stein Friesian bull (67.2%) followed by Sahiwal (63.7%) and Brahman bull
(57.38%). In a nutshell, Holstein Friesian bull has better fresh, diluted and
preserved semen quality than the other two genotypes and after the 3 days
of preservation, semen quality in respect of progressive motility, normal and
live spermatozoa drastically deteriorated. Therefore, it is recommended that
preserved semen of different genotypes should be used for AI within 3 days
of liquid semen preservation at 4 °C.
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1 Introduction

Selection of superior breeding bull judged by their
breeding soundness is one of the most important deci-
sions in a sound breeding program (Parkinson, 2004).
It is noteworthy that breeding soundness is liable,
quick and cost-effective method for screening and
classifying bulls in terms of fertility as well as min-
imizes the use of sub-fertile bulls and bulls of ques-
tionable fertility (Chenoweth et al., 1994). A breeding
bull is considered the half of the herd.

Evaluation of semen is of prime importance to
select breeding bulls and one of the most important
steps to detect the breeding soundness of bulls. The
term quality of semen encompasses motility (%) of
spermatozoa, concentration of spermatozoa, and pro-
portion of live and morphologically normal sperma-
tozoa, seminal pH and optimum metabolic feature of
individual sperm (Hoque, 1998). On the other hand,
the fertilizing capacity of semen can be evaluated
by inseminating a reasonable number of cows and
calculation the non-return rate after 60 days. The
non-return rate of bulls depends on holistic semen
characteristics of bull, breeding soundness of cows
and appropriateness of time and site for semen depo-
sition (Nasrin et al., 2008). Semen quality can also be
affected by collection and subsequent manipulation
such as semen dilution, chilling, freezing, storage,
transportation and thawing for insemination.

The diluted semen can be preserved either by
short term storage (chilling) or by frozen method.
The short term chilled preserved semen is usually
preserved at 4 °C to 5 °C for a short period of time (2-
3 days). Liquid semen is principally used for only 2.5
to 3 days after collection due to reduction in fertility
(Vishwanath and Shannon, 2000). Liquid semen has
a distinct advantage over frozen-thawed semen as
the reduced sperm concentration per straw (approx-
imately 3–5 million vs 15–20 million sperm, respec-
tively (Murphy et al., 2013) allows for approximately
3 times more semen straws to be produced. Hence,
compared to frozen-thawed semen the use of liquid
semen maximizes the number of insemination straws
produced per ejaculate (Murphy et al., 2013).

Several attempts have been made to evaluate the
semen but limited information is available on the
evaluation of fresh, diluted and short term preserva-
tion capability egg yolk-citrate based diluted semen
and their fertility of different genotypes of breeding
bulls. Moreover, very limited work has yet been done
in Bangladesh on libido, reaction time and refractory
period of breeding bulls. This study was attempted
to reveal a comparative study of above mention at-
tributes of available genotypes of bovine semen in
Bangladesh.

2 Materials and Methods

2.1 Location of experiment

The latitude and longitude of Bangladesh Agricul-
tural University Artificial Centre (BAU AI center) is
24.73 North 90.42 East, respectively with average an-
nual high temperature of 32.49 °C and annual low
temperature of 23.47 °C. Three genotypes namely
Holstein Friesian, Sahiwal and Brahman (aged be-
tween 4-5 years) were used in the experiment.

2.2 Measurement of reaction time and re-
fractory period

According to the Hoflack et al. (2006) reaction time
was measured as the amount of time between the
first contact with the teaser animal and the first false
mount with the penis erected. On the other hand, re-
fractory period was measured according to the Prado
et al. (2002) as the time taken between first ejaculate
till the second false mount for second serving. Re-
action time and refractory period of each breeding
bull was carefully counted using stop watch by close
observation of the two individual operators.

2.3 Semen collection

Semen was collected twice a week by means of artifi-
cial vagina (AV) method early in the morning (from
7.00 to 8.00 AM). Before collection, all the parts of
Artificial Vagina were sterilized and assembled prop-
erly. The AV set used for semen collection was pre-
pared properly with optimum temperature (100-115
ºF), pressure and lubricant. The bull was allowed to
jump on dummy for two times before collection of se-
men. The semen was collected during the third jump.
After collection, semen was put into water bath at 115
°F until further analysis.

2.4 Ejaculate volume

The volume of ejaculate was measured directly with
the help of graduated collection vial (Mortimer, 2000)
and expressed in mL.

2.5 Sperm concentration

Sperm concentration was determined by using
haemocytometer method according to Herman and
Madden (1963). Semen sample was drawn into a
standard red cell dilution pipette up to 0.5 marks.
Dilution fluid was drawn into the pipette up to 101
marks. Pipette was agitated for 3-5 minutes for en-
suring proper mixing by eight-knot motion. First 4
to 5 drops were discarded to get well mixed diluted
semen. A cover slip was placed over the ruled field
of the counting chamber of the haemocytometer and



Chowdhury et al. Fundam Appl Agric 8(3): 555–566, 2023 557

a drop was allowed to run the cover slip. Counting
was done under low magnification (25×) five large
double ruled squares were counted over the field.
The concentration of spermatozoa was expressed as
million mL−1.

2.6 Morphology and live spermatozoa

Two drops of buffer solution was placed on a clean,
dry glass slide. One small drop of thoroughly mixed
semen was added in the buffer. It was spread by cov-
ering with another slide and it was dried in the air.
The smear was stained with rose-bengal stain for 3-5
minutes, then it was rinsed with distilled water for
removing additional stain and the smear was dried in
the air. The slide was set on the stage of microscope
and counted under 40× objectives. Spermatozoa with
any of the deformities were considered to be abnor-
mal (Islam et al., 2018). A total of 333 sperms were
counted randomly from different parts of the slide.

To measure live sperm count, one drop of Eosin-
Nigrosin stain was mixed with a small drop of semen
on a pre-warmed slide. After smearing it was placed
on microscope and counted under 40× (Islam et al.,
2018).

2.7 Semen Index

Semen index is a good indicator for estimating se-
men quality. Semen index was calculated by using
the following formula according to Moghaddam et al.
(2012).

SI = V × C× SL × PM (1)

where, SI = Semen index, V = Semen volume, C =
Sperm concentration, SL = Live sperm (%), and PM =
Progressive motility (%).

2.8 Evaluation of semen after diluted
with egg yolk–citrate diluter

Egg yolk-citrate diluter was used for the extension
of the semen of the breeding bulls for the maximum
utilization of the male genetic potentiality. Before use,
the Egg yolk-citrate diluter was prepared according
to Herman and Madden (1963). A solution of 2.94%
sodium citrate in 100 mL distilled water was made
in which 100000 IU of diluted pronapen solution was
added. After that, one part of egg yolk by volume
was mixed with four parts of the citrate solution and
mixed thoroughly. The semen and diluter were mixed
at room temperature at the proportion of 1:20. After
dilution of the semen, it was preserved in refrigerator
at 4-5 °C temperature up to 5 days. The preserved
diluted semen was tested during the period of 0, 24,
48, 72, 96 and 120 hours respectively for evaluation of
progressive motility (%), live spermatozoa and nor-
mal spermatozoa by using same method as used for

fresh semen, expressed earlier. Thereafter, preserved
semen up to three days was used for inseminating the
cows in natural estrus arrived at AI center for taking
the service.

2.9 Fertility measurement

Fertility of breeding bulls was calculated based on
the non-return rate of breeding bulls. Fertility was
calculated by the number of cows conceived out of
the total number of cows inseminated by the semen
of respective breeding bulls and inseminated cows
not return to estrous within a period of 60 days.

Non-return rate = (Cows not return to estrous af-
ter first service)/(Total number of cows served) ×
100

2.10 Statistical analysis

The data generated from this experiment were en-
tered in Microsoft Excel worksheet, organized and
processed for further analysis. The data were ana-
lyzed to obtain ANOVA by Generalized Linear Model
using Statistical Analysis System (SAS 9.0) computer
package. DUNCAN was performed to separate mean
values for significant independent variables and re-
sults were expressed as Mean ± SE.

3 Results

Reaction and refractory period of three genotypes of
breeding bulls were evaluated at BAU AI center. Re-
fractory period significantly (p<0.05) differed among
genotypes while reaction time did not varied (Table 1).
Reaction time was shorter in Holstein Friesian bull
(28.57 ± 6.66 sec) and refractory period was highest
in Sahiwal bull (491.33 ± 63.28 sec).

Evaluation of fresh semen indicated that signifi-
cant (p<0.05) variation in mean values was observed
for volume, sperm concentration and total sperm out-
put while interestingly progressive motility percent-
age did not differed among three genotypes of breed-
ing bulls (Table 2).

There was no significant difference among the
three genotypes in terms of normal and live sper-
matozoa percentage (Table 3). Normal spermatozoa
were insignificantly higher in Sahiwal while Holstein
Friesian showed better performance in case of live
spermatozoa. Calculation of semen index provides an
easy comparison of overall semen quality. Table 4 rep-
resented the semen index of Holstein Friesian, Sahi-
wal and Brahman genotype and Holstein Friesian
showed best performance and lowest was found for
Brahman cattle.

Progressive motility is an important indicator of
fresh and preserved semen quality. Preserved semen
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quality deteriorate with the passage of time and sta-
tistical difference (p<0.05) was observed in different
preservation period for each genotype. However, pro-
gressive motility did not differed within the same
preservation hour in different genotypes (Table 5).

With the passage of time, significant (p<0.01) de-
creases in normal spermatozoa percentage in all the
three genotype was found (Table 6). However, normal
spermatozoa percentage did not vary significantly
within the same preservation period in different geno-
types of breeding bulls. With the passages of preser-
vation period (0 to 120 hrs) percentage of dead sper-
matozoa increased i.e. spermatozoa quality decreases
(Fig. 1).

Correlation of reaction time with various seminal
parameters is presented in Table 7. The correlation
was non-significant (p>0.05) and varied from mod-
erate negative (−0.43) to strong positive (0.81) corre-
lation. Reaction time was positively correlated with
sperm concentration (0.81), abnormal spermatozoa
(0.30), oscillatory motility (0.36) and dead sperma-
tozoa (0.35). On the contrary, volume, progressive
motility, rotatory motility, and live spermatozoa were
negatively correlated with reaction time.

The average 60 days non-return rate of various
bulls is presented in Fig. 2. The non-return rate over
the breed was affected by some semen evaluation pa-
rameters. Non return rate was found non-significant,
where higher fertility was observed in Holstein bull
(67.2%) followed by Sahiwal (63.7%) and Brahman
bull (57.38%).

4 Discussion

The term libido is commonly used to describe sex
drive in male animals. It can also be defined as the
willingness and eagerness of a male animal to mount
and attempt service of a female (Chenoweth, 1981).
Reaction time was used as a proxy measure for li-
bido. In breeding bull, good libido is desirable trait
for a successful ejaculation and good quality semen
collection for an artificial insemination (AI) program.
Libido is largely depended on bull genotype (Anzar
et al., 1993). Early initiation of sexual desire is impor-
tant for bulls that is going be used for future success-
ful AI. Genetic, breed differences, hormonal influence,
post-weaning management, nutrition, health status
and season affects reaction time and refractory period
of bull (Chenoweth, 1981). Present study revealed
that higher duration of reaction time was observed in
Brahman bull (41.00 ± 8.82 sec) followed by Sahiwal
(36.00 ± 11.01 sec) and lower in Friesian (28.57 ± 6.66
sec) and breed effect was non-significant. Rehman
et al. (2016) stated that Friesian bull reaction time was
17.44 ± 0.95 sec, Sahiwal bull reaction time was 14.78
± 4.72 sec where reaction time varied with breed
significantly. On the other hand, Abdelrasoul (2017)

reported 20.18 ± 2.30 sec and Kumar (1995) reported
24.61 sec reaction time for Sahiwal bull. Nath et al.
(1980) studied the reaction time of Holsteins in In-
dia and observed an average of 125.1 seconds with
the longest (166.5 seconds) reaction time occurring
in summer and the shortest (89.2 seconds) in win-
ter. Moreover, hormone like testosterone plays an
important role in the initiation of sex drive.

Testosterone is the primary androgen required
for spermatogenesis in the testes and is responsible
for maintaining secondary sexual characteristics and
libido (Seneger, 2012). High levels of testosterone
are necessary for normal testicular and epididymal
functions. Impairment of the leydig cells may be re-
sponsible for alteration in testosterone level as a result
decline in libido, increase reaction time, and decrease
in sperm outputs accompanied with increased semen
abnormalities (Al-Qarawi, 2005). However, Oxytocin
also reduced the reaction time in the rabbit (Melin
and Erik Kihlstrom, 1963).

Refractory period (sec) for Sahiwal was signifi-
cantly (p<0.01) higher than that of Brahman and Hol-
stein Friesian. Higher duration of refractory period
was observed in Sahiwal bull (491.33 ± 63.28 sec)
and Friesian bull (318.00 ± 56.54 sec) and lower in
Brahman bull (263.00 ± 15.82 sec). Moghaddam et al.
(2012) found that mean value of refractory period for
ArkharMerino ×Moghani crossbred Sheep is 231.34
sec which is much lower than in case of bull semen.
Singh et al. (2015) reported that the Sahiwal bulls
are sexually sluggish which can be confirmed by the
value of reaction time and refractory period of this
study. The temperature of artificial vagina to the
penis is very crucial for refractory period. If the tem-
perature is a little bit high then the bull will dismount
early and become reluctant to mount again. The re-
fractory period also may prolong due to hyperpro-
lactinemia (Exton et al., 2001). In Gir bull, reaction
time was 153.54 ± 4.82 sec in summer and 128.09 ±
4.24 sec in winter (Solanki et al., 2019). Bull’s exer-
cise keeps them trimmed and in good physical health
and reduces reaction time if given just before collec-
tion (Bhosrekar and Nagpual, 1972). These traits are
greatly influenced by genetic factors, widely varied
among individuals in their expression, season and
environmental temperature.

Semen quality is a determinant factor for bull fer-
tility. Good quality ejaculate is made by superior
bulls with good generative performance. Breed has
highly significant effect on semen volume, sperm con-
centration and motility, especially in older bulls (No-
vianti et al., 2020). Low semen quantity and poor
semen quality causes subfertility of bull that’s results
in significant percentage of reproductive failure (De-
Jarnette et al., 2004). In the present study, volume
of ejaculate differed significantly (p<0.01) among the
bulls. The ejaculate volume of semen is regarded as
one of the most important indicators of the genetic po-
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Table 1. Reaction time and refractory period of different genotypes of breeding bulls

Genotype Reaction time (sec) Refractory period (sec)

Holstein Friesian 28.57 ± 6.66 318.00ab ± 56.54
(n = 18) (n = 18)

Sahiwal 36.00 ± 11.01 491.33a ± 63.28
(n = 14) (n = 14)

Brahman 41.00 ± 8.82 263.00b ± 15.82
(n = 14) (n = 14)

Sig. level NS *

Values are mean±SE; a, b values in column with different letters differed significantly; * = Significant at 5%
(p<0.05) level of probability; NS = Non significant; Figures in the parentheses indicate the number of observation

Table 2. Quality of fresh semen of different breeding bulls

Genotype Volume (mL) Conc. (×109 mL−1) Total sperm output (×109) Progressive motility

Holstein Friesian 6.70a ± 0.31 1622.13b ± 62.93 10.73a ± 2.67 73.19 ± 1.04
(n = 18) (n = 18) (n = 18) (n = 18)

Sahiwal 4.92b ± 0.76 1303.75c ± 23.03 6.37b ± 1.01 75.76 ± 1.75
(n = 14) (n = 14) (n = 14) (n = 14)

Brahman 2.80c ± 0.29 1859.25a ± 38.88 5.04c ± 0.91 73.46 ± 1.79
(n = 14) (n = 14) (n = 14) (n = 14)

Sig. level ** ** ** NS

Values are mean±SE; a, b, c values in column with different letters differed significantly; ** = Significant at 1%
(p<0.01) level of probability; NS = Non significant; Figures in the parentheses indicate the number of observation

Table 3. Normal and live spermatozoa of fresh semen of different genotypes of breeding bulls

Genotype Normal spermatozoa (%) Live spermatozoa (%)

Holstein Friesian 74.08 ± 0.55 77.03 ± 0.66
(n = 18) (n = 18)

Sahiwal 74.78 ± 2.27 76.59 ± 2.19
(n = 14) (n = 14)

Brahman 73.43 ± 1.51 75.48 ± 2.63
(n = 14) (n = 14)

Sig. level NS NS

Values are mean±SE; NS = Non-significant; Figures in the parentheses indicate the number of observation

Table 4. Semen index of three genotypes of breeding bulls

Breed Semen index (Mean ± SE)

Holstein Friesian 60750353.85a ± 2049427.35
(n = 18)

Sahiwal 36533815.27b ± 3981716.93
(n = 14)

Brahman 29269772.83b ± 4274334.10
(n = 14)

Sig. level **

a, b values in column with different letters differed significantly; ** = Significant at 1% (p<0.01) level of proba-
bility; Figures in the parentheses indicate the number of observation
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Figure 1. Changes of dead sperm percentage over the preservation time in different genotypes of breeding
bulls

Figure 2. Fertility of three genotypes of breeding bulls

tentiality of bulls. Highest volume per ejaculate (6.71
± 0.31 mL) was found in Holstein bull followed by
Sahiwal bull (4.92 ± 0.76 mL) and the lowest volume
(2.80 ± 0.29 mL) was found in Brahman bull. This ob-
servation strongly supports with the findings of other
published works (Rahman et al., 2014; Akhter et al.,
2013; Hossain et al., 2012; Latif et al., 2009; Shaha
et al., 2008). Nasrin et al. (2008) found the average
semen volume was ranged between 2.58 to 4.01 mL
in different breeding bull which coincides with the
present study. Islam (2015) reported that the highest

(7.86 ± 0.19 mL) volume of semen was obtained in
Holstein Friesian bulls which is higher than the value
of present study. Semen volume has been reported to
increase with age and may decrease at old age due to
atrophy or fibrosis of the testicles (Amann et al., 1974;
Everett et al., 1978). The size of the seminal vesicles
plays a big role in determining the ejaculate volume
(Roberts, 1986). The Ejaculate volume also may vary
due to scrotal circumference, testicular length, and
epididymal length.
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Table 5. Effect of preservation time on progressive motility of semen of different breeding bulls

Time (hr) Holstein Friesian (n = 18) Sahiwal (n = 14) Brahman (n = 14) Sig. level

0 68.71a ± 2.00 75.21a ± 1.68 70.99a ± 2.13 NS
24 61.95ab ± 3.51 69.27ab ± 3.24 60.94ab ± 3.34 NS
48 53.11b ± 5.14 64.96b ± 4.60 54.86b ± 4.40 NS
72 32.62c ± 3.38 40.52c ± 3.09 39.12c ± 4.73 NS
96 13.40d ± 2.53 13.22d ± 1.42 16.96d ± 4.42 NS
120 6.54d ± 3.05 3.98e ± 1.17 8.09d ± 4.47 NS

Sig. level ** ** **

a, b, c values in column with different letters differed significantly ; ** = Significant at 1% (p<0.01) level of prob-
ability, means among genotype differed significantly (p<0.05); NS = Non significant; Figures in the parentheses
indicate the number of observation.

Table 6. Changes of normal semen percentage over the preservation period in diluted preserved semen sample

Time (hr) Holstein Friesian (n = 18) Sahiwal (n = 14) Brahman (n = 14) Sig. level

0 71.49a ± 0.78 73.09a ± 1.08 72.42a ± 1.05 NS
24 64.79ab ± 2.26 70.71a ± 1.52 67.06ab ± 2.90 NS
48 57.53b ± 3.74 67.48a ± 2.14 58.99b ± 4.83 NS
72 45.14c ± 3.14 52.83b ± 2.05 45.48c ± 3.85 NS
96 37.47c ± 2.55 35.01c ± 2.15 37.64dc ± 2.89 NS
120 29.45d ± 3.14 28.25d ± 2.50 29.15d ± 3.54 NS

Sig. level ** ** **

Means with different superscripts within the same column differed significantly (p<0.05), NS = Non-significant;
* = Significant at 5% (p<0.05) level of probability, ** = Significant at 1% (p<0.01) level of probability; Figures in
the parentheses indicate the number of observation

Table 7. Correlation between reaction time with different seminal parameters

Parameter Reaction time p-value

Volume −0.43 0.12
Concentration 0.81 0.78
Progressive motility −0.44 0.11
Oscillatory motility 0.36 0.21
Rotatory motility −0.40 0.89
Normal sperm −0.28 0.34
Abnormal sperm 0.30 0.29
Live sperm −0.35 0.23
Dead sperm 0.35 0.23

From the statistical analysis, it was found that
highest value of sperm concentration of semen was
found in Brahman bull (1859.25± 38.88 million mL−1)
followed by Holstein Friesian (1622.13± 62.93 million
mL−1) and the lowest in Sahiwal bull (1303.75± 23.03
million mL−1). Islam et al. (2018) showed that sperm
concentration varied significantly among the genetic
group of breeding bulls where the highest sperm con-
centration was found in Brahman crossbred breeding
bull (1147.00 ± 28.75 million mL−1) which is nearly
similar to the present study. Fatematuzzohora et al.
(2016) reported (1144.59± 5.73 million mL−1) in Brah-

man crossbred bull which is lower than the present
observation. This variation might be due to body
condition, nutritional status, environment and man-
agement of individual bull.

The Total sperm output of Holstein Friesian bull
was significantly higher (p<0.01) than two other
breeds. In the present study, the highest value of
total sperm output of semen was found in Holstein
Friesian bull (10.73 ± 2.67 billion mL−1) followed by
Sahiwal bull (6.37 ± 1.01 billion mL−1) and lowest
was found in Brahman bull (5.04 ± 0.91 billion mL−1)
which is not similar to the observation of Latif et al.
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(2009) who found that the mean value of total num-
ber of spermatozoa per ejaculate of Holstein Friesian
bull is (4.4 billion mL−1) and (3.5 billion mL−1) for
Sahiwal bull. Sperm concentration is not related to
the size of the testicles, and seminal vesicles but vary
according to age, breed, season, volume of semen,
and nutrition (Hafez, 1993).

The sperm progressive motility is the ability of
sperm to move forward towards an egg for successful
pregnancies. It is one of the most important characters
related to semen fertilization capacity and recognized
as essential for sperm transport and fertilization in
female reproductive tract (Januskauskas et al., 1999;
Verstegen et al., 2002). Progressive motility (%) was
found 73.19 ± 1.04, 75.76 ± 1.75 and 73.46 ± 1.79 for
Holstein Friesian, Sahiwal and Brahman bull, respec-
tively and breed effect was non-significant. Almost
similar progressive motility (74.73 ± 0.76%) was ob-
served by Islam et al. (2018) for Holstein Friesian ×
Local crossbred bull. In agreement with our study,
Ray and Gosh (2013) also found 76.73% progressive
motility for Sahiwal bull at West Bengal, India. Ge-
netic factors influence bull fertility which is well doc-
umented by previous researchers (Huang et al., 2011;
Corbet et al., 2013). Improved semen quality may re-
sults in increased conception rate, which would result
in a lower cost per pregnancy for the producer.

Normal spermatozoa percent are a measure of the
spermatozoa in an ejaculate that have desirable char-
acteristics. Normal sperm morphology is one of the
most important considerations associated with the
quantity and quality of semen output that ultimately
affect the fertilizing capacity of semen (Akhter et al.,
2013). In the hostile environment of female reproduc-
tive tract, morphologically abnormal sperm cannot
pass and finally may fail to reach the site of fertil-
ization (Hossain et al., 2012). In the present study,
morphologically highest normal sperm percentage
was observed in Sahiwal cross breeding bull (74.78
± 2.27%) followed by Brahman cross breeding bull
(73.43 ± 1.51%) and for Holstein Friesian (74.08 ±
0.55%). Islam et al. (2018) found that normal sperm
percentage was observed in Holstein Friesian cross
breeding bull (83.18 ± 1.47%) which is higher than
the present study. Structural abnormalities some-
times may occur in the spermatozoa due to faulty
spermatogenesis caused by heredity, disease, adverse
environmental effects and improper semen handling
procedures (Ray and Gosh, 2013).

The quality of semen in relation to fertility is de-
termined by various factors among them live sperma-
tozoa concentration is important one (Akhter et al.,
2013). Analysis of variance shows that genetic group
of breeding bull had no significant effect on live sper-
matozoa percentage. The highest live sperm percent-
age was found in Holstein Friesian cross (77.03 ±
0.66%) and lowest in Brahman cross breeding bull
(75.48 ± 2.63%). This finding nearly agrees with the

study of Islam et al. (2018) who found that the highest
live sperm percentage was found in Holstein Friesian
cross (84.18 ± 0.62). Rahman et al. (2014) also re-
ported the live spermatozoa percentage 81.25 ± 0.64
and 79.80 ± 0.89 in Holstein crossbred and Sahiwal
crossbred, respectively.

For optimize efficient cattle production, improve-
ment of bull reproductive performance is very im-
portant. Semen index is a way to measure semen
quality of breeding bull. From the semen index
value, it was observed that overall semen quality
of Holstein Friesian breeding bulls (60750353.85 ±
2049427.35) were superior than other breeding bulls
such as Sahiwal (36533815.27± 3981716.93) and Brah-
man (29269772.83 ± 4274334.10).

Semen preservation is critical for livestock produc-
tion as it enables and accelerates spread of genetic di-
versity and facilitates genetically superior animals. In
preserved semen, cold shock and presence of free rad-
ical can decrease spermatozoa quality. High amount
of polyunsaturated fatty acids in plasma membrane
makes spermatozoa sensitive to damage caused by
cold shock and peroxidation caused by free radicals
affects motility (Brouwers et al., 2005; Bansal and Bi-
laspuri, 2010). Immediately after dilution and dur-
ing each day of preservation, progressive motility
did not differ significantly (p<0.05) among the geno-
types. Progressive motility was observed in Holstein
Friesian (68.71± 2.00%, 61.95± 3.51%, 53.11± 5.14%,
32.62 ± 3.38% and 13.40 ± 2.53%), Sahiwal (75.21 ±
1.68%, 69.27 ± 3.24%, 64.96 ± 4.60%, 40.52 ± 3.09%,
and 3.98± 1.17%), and Brahman (70.99± 2.13%, 60.94
± 3.34%, 54.86 ± 4.40%, 39.12 ± 4.73%, 8.09 ± 4.47
%) at 0, 24, 48, 72 and 120 hours, respectively. With
the passage of preservation time (0 to 120 hours), it
was found that progressive motility changed signifi-
cantly (p<0.01) in each genotype. Alam et al. (2005)
who worked with the effect of duration of preserva-
tion on the quality of chilled bull semen and their
observation is almost similar to the above statement
of this study. They also added that there was sig-
nificant decrease (p<0.01) in sperm motility found
at the day of 3 and 4, compared to day 0, 1 and 2
and it was found 50% in all cases. This finding is
nearly similar to the present study. The finding of
the present study also coincides with many other
research works (Foote et al., 1960; Salisbury et al.,
1978; Shamsuddin et al., 1993; Bhuiyan, 1998). Haque
et al. (2018) worked with the assessment of sperm
viability in extended boar semen during long term
storage at 15 °C and concluded that the percentage of
sperm motility decreased significantly (p<0.01) with
increase in hour of preservation. Significant decrease
in the sperm motility with increase in hour of preser-
vation could be due to progressive decline in nutrient
content in extender with increased periods of preser-
vation and the loss of adenosine triphosphate (ATP)
and cyclic AMP, as well as calcium uptake are charac-
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teristics of decreased motility (Kadirvel et al., 2016).
Progressive motility is affected by some factors like
sperm morphology and live dead ratio. The lowest
progressive motility means the highest coil tail ab-
normalities because sperm get energy for movement
through glycolysis from the tail. Only sperm with nor-
mal chromatin structure is able to fertilize the oocyte
(Tsakmakidis et al., 2011). Abnormal chromatin struc-
ture may lead to problems in packaging of sperm
nuclear material possibly related to morphologically
abnormal spermatozoa (Sailer et al., 1995). Normal
spermatozoa percentage decreased as the preserva-
tion time extended irrespective of genotype. At 0,
24, 48, 72, 96 and 120 hours of storage time normal
spermatozoa percentage were 71.49 ± 0.78, 64.79 ±
2.26, 57.53± 3.74, 45.14± 3.14, 37.47± 2.55 and 29.45
± 3.14% in Holstein Friesian; 73.09 ± 1.08, 70.71 ±
1.52, 67.48 ± 2.14, 52.83 ± 2.05, 35.01 ± 2.15, 28.25
± 2.50% in Sahiwal; 72.42 ± 1.05, 67.06 ± 2.90, 58.99
± 4.83, 45.48 ± 3.85, 37.64 ± 2.89 and 29.15 ± 3.54%
in Brahman bull. At particular time period genotype
effect was non-significant. Alam et al. (2005) worked
on preservation quality of bull semen and stated that
the proportion of abnormal spermatozoa increased
with the advancement of preservation period which
is in agreement with present study.

With the advancement of preservation period
dead spermatozoa percentage increased i.e. quality
of spermatozoa deteriorate. Live spermatozoa per-
centage at 0, 24, 48, 72, 96 and 120 hours were 73.29
± 1.29, 65.37 ± 3.21, 63.57 ± 2.71, 53.42 ± 3.01, 40.57
± 5.38 and 28.89 ± 6.45 for Holstein Friesian; 77.81
± 1.42, 74.60 ± 2.46, 69.63 ± 5.64, 54.76 ± 5.85, 32.91
± 3.90 and 27.97 ± 3.58 for Sahiwal and 75.21 ± 2.61,
66.66 ± 4.66, 58.81 ± 2.45, 51.49 ± 3.13, 44.22 ± 1.99
and 35.97 ± 2.24 for Brahamn bull. Strong variation
(p<0.01) in live spermatozoa percentage in case of
Holstein Friesian and Sahiwal bull while in Brahman
bull it also differed significantly (p<0.05) with differ-
ent preservation period. At same preservation hour,
breed difference was non-significant.

Our study showed that sperm concentration, os-
cillatory motility, abnormal spermatozoa and dead
spermatozoa percentage were positively correlated
with reaction time whereas other seminal parame-
ters showed negative correlation with reaction time.
Recently, in a study with bull semen, Korkmaz et al.
(2023) found very weak (0.014) correlation of reaction
time with concentration, weak correlation (0.15) with
volume, negative (−1.08) correlation with progressive
motility. On the other hand, Moghaddam et al. (2012)
reported that reaction time had negative and signif-
icant correlation (−0.15; 0.04) with semen volume,
negative but non-significant effect with sperm con-
centration (−0.07; 0.30), progressive motility (−0.01;
0.06), and live spermatozoa percentage (−0.02; 0.05)
in ram semen.

Non-return rate is an indirect indicator of fertility

and is most frequently used for male fertility mea-
surement under practical farm condition. Better sire
fertility estimates would results in more accurate se-
lection. Non-return rate are influenced by various
factors like individual bulls, age and parity of the in-
seminated cows, inaccurate heat detection and record-
ing, season and environmental temperature of AI per-
formed, skill of inseminator and month of insemina-
tion, (Rabidas et al., 2012; Khun and Hutchison, 2008;
Rycroft and Bean, 1992). The result of the present
study was found nearly similar with the observation
of Nasrin et al. (2008) who found highest value in
Holstein Friesian bull (62.75%) followed by Sahiwal
cross (63.7%). Present study findings were compar-
atively lower than the result of Rabidas et al. (2012)
who stated that 60 days non-return rate of 86.0% for
Sahiwal × Local and 72.9% for Holstein Friesian ×
Local crossbred bull. Islam (2015) worked with the
semen parameters of Brahman bull and observed that
the highest (51.51%) and lowest (48.88%) value of non-
return rates were found at two regions which is lower
than the result of present study. This variation might
be due to semen index, quality, time of insemination
and accurate heat detection.

5 Conclusion

The result of the present study revealed that geno-
type had a significant effect on refractory period, se-
men volume, sperm concentration, total sperm out-
put of breeding bulls. Semen of Holstein Friesian Bull
was superior among the three genotypes used in the
present study. The quality of diluted semen remained
almost similar in first two days of preservation period
but after the 3 days of preservation, semen quality in
terms of progressive motility drastically decreased.
So, it is recommended to use liquid preserved semen
(at 4 °C) of these three genotypes up to 3 days for
obtaining satisfactory fertility result.
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