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Abstract

The experiment was conducted to find out semen quantity and quality in relation to age, body
weight and scrotal circumference (SC) of Black Bengal buck, the most important goat breed
in Bangladesh. Semen was collected from four bucks by the method of ariificial vagina (AV).
After collection semen was evaluated for volume per ejaculate (ml), mass motility (%),
individual motility (%), morphology (% normal and abnormal sperm) and concentration
(million/cc) in relation to age, body weight and SC. Age, body weight and SC of four different
bucks were 34 to 45 months, 20.0 to 33.6 kg and 20.1 to 21.0 cm, respectively. The mean
volumes per ejaculate were 0.4±0.03 to 0.5±0.22 ml and mass motility was found 76.0±1.5 to
78.0±1.1%. On the other hand individual motility in terms of progressive, oscillatory and
rotatory were 65.7±0.1 to 68.0±1.3%, 5.0±0.6 to 6.1±0.4% and 4.0±0.4% to 5.4±0.3%,
respectively. While the (normal and abnormal sperm) and sperm concentration were found to
be 89.7±0.35 to 91.2±0.4% and 8.8±0.4 to 10.3±0.4% and 2434.0±52.8 to 2853.0±90.1
(million/ml), respectively.
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Introduction

Goat farming and profitability is largely influenced by reproductive efficiency in terms of
conception rate of doe. Male fertility as well as the semen characteristics or parameters are
directly influenced by such factors as age, maturity, nutritional status, general health,
endocrine balance and normality of sex organs (Peters, 2002), which further influence the
conception rate. In any breeding program bucks are considered as half of the flock as
because they are not only responsible for improving conception rate but also for establishing
genetic merit of future kids. During selection of buck for breeding purpose attention is given
about the growth rate, body weight, sexual characteristics and soundness of sexual organ of
the buck. However, age of copulation and first ejaculation varies with breed, seasons, plane
of nutrition and presence of teaser female (Prasad et al., 1970; Singh and Senger, 1979;
Tiwari, 1990). To maximize the amount and quality of spermatozoa, a selection of suitable
donors from young males is necessary (Bongso et al., 1982; Laboeuf et al., 2003). Semen
collection by artificial vagina (Perry, 1969; Terri!, 1969; Watson, 1990; Herman et aL, 1994;
Gordon, 2000) requires training of buck and may need the presence of an estrous female, at
least initially (Miller, 1961; Tiwary, 1990; Mushtaq et aL, 1997; Shamsuddin et aL, 2000). For
achieving good semen quality and sperm fertility, semen should be collected in a regular
interval (Salamon, 1962; Jenning and Mc Weeney, 1976; Sullivan, 1978; Amann, 1986;
Watson, 1990; Thwaites, 1995; Shamsuddin et aL, 2000). Higher concentration of sperm is
obtained when semen was collected once daily (Sharma et aL, 1969). Once or twice daily
collection for a certain period did not affect buck semen quality adversely (Prasad et al.,
1970; Foote, 1974; Smith et aL, 1977; Chahide et al., 1978; Mittal, 1985; Pandey et al., 1985;
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Hafez, 1993; Amiri, 1997; Shamsuddin etal., 2000). With so many things affecting fertility, it's

a Wonder that sterility is rarely a problem. Limited information is available on semen

characteristics .such as volume, sperm concentration, motility, total number of motile sperm

cells/ejaculate, normal and abnormal spermatozoa of the Black Bengal buck. So, a deep

understanding about the influence of age, body weight and scrotal circumferences (SC) on

semen characteristics is necessary before selecting breeding bucks for mating or breeding

purpose. From that standpoint the present study was therefore undertaken to uncover the

effect of age, body weight and scrotal circumference (SC) on different semen characteristics

of Black Bengal bucks.

Materials and Methods

Four adult Black Bengal bucks were selected to produce semen with 80% morphologically

normal spermatozoa with a satisfactory motility and concentration. The bucks aged between

34-45 months. The body weight and scrotal circumference (SC) of bucks were 20.0 to 33.6

kg and 20.1 to 21.0 cm, respectively. The bucks were reared isolated from does.

The bucks were trained to ejaculate in artificial vagina (AV) by homo sexual mounting.

Semen was collected twice a week. After collection, semen was kept at 37°C in water-bath.

After collecting the semen volume of the ejaculate was measured by reading the graduated

tube in milliliter or ml. For observation of mass motility, one drop of semen was mixed with tris

buffer and was placed on a clean prewarmed slide (37°C) and covered with a cover slip. The

motility was determined by eye-estimation on the basis of the movement of spermatozoa at

higher magnification (40x). Just after collection the semen was diluted with buffer solution

and inclined slowly. When examined under microscope, movement of the sperm was

observed with care. Motility was observed by following types of movement:

progressive/forward, oscillatory and rotatory movement. In case of normal and abnormal

sperm count (%) two drops of buffer was placed on a clean, dry glass slide and one drop of

mixed semen was added in buffer. Covering with another slide spread the buffer with semen.

Then the slide was removed by pulling parallel gently. The slides were stained with Rose

Bengal stain for 4-5 minutes, then it was rinsed with distilled water to remove excess stain.

Then the smear was dried in the air. The slide was placed on the stage of microscope and

counted in high magnification. A total of 333 sperms were counted for normal and abnormal

sperm (Fig. 1) by using random fields on different parts of the slide. The concentration of

spermatozoa (million/cc) was determined by using haemocytometer. The concentration of

spermatozoa per ml of semen was expressed as million/ml.

The data generated from this experiment were entered in Microsoft Excel worksheet,

organized and processed for further analysis. Descriptive statistics were performed to
calculate mean, standard error and percentage. One-way ANOVA test was performed to

obtain the difference in sperm motility. Statistical analyses were performed using SPSS
(Statistical Package for Social Sciences, SPSS inc. 1999, Microsoft Corporation 1998)

windows package.

Results and Discussion

Semen characteristics in relation to age, body weight and scrotal circumference (SC) of

different Black Bengal bucks are summarized in Table 1.
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Table 1. Semen characteristics of different Black Bengal bucks in relation to age, body
weight and scrotal circumference (SC)

Buck
no.

Age
(months)

Body
weight
(kg)

SC
(cm)

Volume per
ejaculate (cc)
(mean±SE) (n)

Mass
Motility (%)
(mean±SE)

Individual motility (%)
(mean±SE)

Morphology
(mean±SE)

% Normal
sperm

()/0 Abnormal
sperm

Sperm
concentration
(million/cc)
(mean±SE)

Progressive Oscillatory Rotatory

1 45 33.6 21.0 0.45±0.22 (10) 76.50±1.50 65.70±0.99 5.80±0.59 5.00±0.83 89.72±0.35 10.28±0.35 2434.00±52.81
2 34 20.0 20.1 0.44±0.22 (10) 76.00±1.45 65.70±1.59 5.70±0.50 4.60±0.34 90.23±0.59 9.77±0.59 2708.00±75.83

3 , 40 28.0 20.4 0.43±0.03 (10) 77.00±1.33 68.00±1,27 5.00±0.56 , 4.00±0.39 91.16±0.36 8.84±0.36 2549.00±62.87
4 38 23.0 20.1 0.43±0.03 (10) 78.00±1.11 66.50±1.59 6.10±0.35 5.40±0.34 90.67±0.30 9.33±0.30 2853.00±90.12

F-Value NS NS NS NS NS NS NS NS

Figures in the parenthesis indicate the total number of observation
NS--= Non-significant
SE= Standard error

Among four bucks, the highest age and body weight was recorded in buck 1 (45 months and
33.6kg), followed by buck -3 (40 months and 28.0kg), 4 (38 months23.0kg) and 2 (34 months
and 20.0kg) respectively. The highest scrotal circumference recorded in buck 1 (21.0cm),
followed by buck 3 (20.4 cm) and buck 2 and 4 (20.1 cm). Average values for scrotal
circumferences ranged between 20.1 to 21.0 cm, with less variation among the bucks,
although the age and body weight of different bucks varied -widely. A satisfactory potential
breeding buck should have suitable scrotal circumference because SC positively correlates
With sperm concentration per milliliter and total spermatozoa per ejaculates (Bongso et aL,
1982). The SC observed in the present study varied from 20.1 to 21.0 cm, which collaborates
With the results of lgboeli (1974) obtained the mean scrotal circumference of 20.9±0.3 cm for
native Zambian bucks. To maximize the amount and quality of spermatozoa, a selection of
suitable donors from young males is necessary (Laboeuf et aL, 2003). The mean scrotal
circumference of a Black Bengal buck at puberty is 14 cm to 16 cm when sexually matured
(Shamsuddin et aL, 2000).

Volume per ejaculate (cc): The highest volume of semen was recorded in buck 1
(0.45±0.22 cc), followed by buck 2 (0.44±0.22 cc) and 3 and 4 (0.43±0.03 cc) though the
differences were not reached in significant level (Table 1). Average semen volume (cc)
Obtained in this study ranged from 0.43±0.03 to 0.45±0.22 cc, with a small variation among
different bucks, which might be due to the SC of four different bucks, as the SC in different
bucks did not varied widely. But, semen production of animal largely depends on several
factors such as age, maturity, nutritional status, general health, endocrine balance and
normality of sex organs (Peters, 2002). The findings of the present study was more or less
similar to the findings of Singh et aL (1985) obtained average ejaculate volume of 0.46 cc in
Black Bengal buck. Marx et al. (1975) reported average ejaculate volume of 1.27 ml, which
was much greater than the results of the present study and Khan (1999) reported average.
ejaculate volume of 0.27±0.12 ml, which was lower than the value of the present study, these
differences could be due to the individual variation of bucks and seasonal variations, as
seasonal variations affects sexual glands (Karatzas et aL, 1997; Karagiannidis et aL, 2000).
Semen volume of buck was recorded to be larger in amount to some workers during the
breeding seasons because the accessory glands are more active during that time (Kaiatzas
et al., 1997, Karagiannidis et al., 2000). Furthermore, the values obtained in this study were
more or less similar with many other investigators (Bakshi et aL, 1987; Vilar et al., 1993). The
variation of semen volume per ejaculate in the present study also might be due to the
variation in age, body weight and. SC of the bucks. However, age of copulation and first
ejaculation varies with breed, seasons, plane of nutrition and presenqe of, teaser female
(Prasad et al., 1970; Singh and Senger, 1979; Tiwari, 1990). Jenning and Ivip pon0.(1976)
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and Shamsuddin et al. (2000) found that repeated ejaculation may not change sperm motility

and percentage of abnormal spermatozoa but semen volume, sperm concentration and

number of total sperm per ejaculate decline.

Mass motility (%): Comparatively highest value of mass motility was found in buck 4

(78.00±1.11%), followed by buck 3 (77.00±1.33%), 1 (76.50±1.50%) and 2 (76.00±1.45%)

again the differences were in an insignificant level (Table 1). This might be due to the small

number of population and as well as observation studied in the present research. Mass
motility of sperm obtained 76.00% to 78.00%, which supports the findings of Khan (1999)
obtained motility of 73.87%. Koh (1976) found 85.00% motility which, also collaborates with
the results of the present study although the values found higher in the former study, that
might be due to animal variation as because in the former study crossbred goat were used as
experimental animal. Several factors such also affects on sperm motility such as seasonal
variations, nutrition, management, frequency of semen collection, collection interval,
temperature and pressure of AV and physical condition of the animal (Nazir, 1988).
Furthermore, results of the present study also support the findings of Bakshi et al. (1987) with
a small deviation of the values. Findings of Vilar et al. (1993), Karatzas et aL (1997), Khan
(1999), Bhuskat etal. (2000), Shamsuddin etal. (2000) and Biswas (2001) also supports the
results of the present study. Sperm motility is also affected by collection interval as because
prolonged collection interval, spermatozoa in the epididymis degenerate resulting inferior
qual;ty semen (Amann, 1986; Watson, 1990).

Individual motility (°/0): In case of individual motility, comparatively highest progressive
motility was found in buck .3 (68.00±1..27%), followed by buck 4 (66.50±1.59%), 2
(65.70±1.59%) and 1 (65.70±0.99%) and the differences were insignificant. Oscillatory and
rctatory movement was observed higher in buck 4 (6.10±0.35% and 5A0±0.34%
respectively), followed by buck 1 (5.80±0.59% and 5.00±0.83%), 2 (5.70±0.50% and
4.60±0.34%) and buck 3 (5.00±0.56% and 4.00±0.39% respectively). In case of Individual
motility satisfactory results (Table 1) with little variation among different bucks were found in
the present study, although supporting works in this regards are not available. But individual
motility observed in the present study further supports the role of SC and volume per
ejaculate, because these are the important criteria for the quality of semen and they
determine the rate of conception (Nazir, 1988).

Normal and Abnormal sperm (Y0): Sperm morphology also varied among .the bucks with
little variation (Table 1). Comparatively higher percentage of normal sperm was found in buck
3 (91.16±0.36%), followed by buck 4 (90.67±0.30%), 2 (90.23±0.59%) and 1 (89.72±0.35%).
Comparatively lower percentage of abnormal sperm was found in buck 3 (8.84±0.36%),
followed by buck 4 (9.33±0.30%), 2 (9.77±0.59%) and 1 (-10.28±0.35%). Average normal
spermatozoa found in the present study were 89.72 to 91.16%, which is in agreement with
Singh et aL (1985) obtained 86.37 to 91.07% normal spermatozoa. The finding of the present
study also collaborates with the results of Khan (1999) and Marx et aL (1975). For achieving
good fertility, semen should be collected in a regular interval. High collection frequencies of
semen cause spermatozoa with acrosornal defects; however, detached heads were
evidenced at prolonged sexual rests, which resulted in poor quality semen (Sullivan, 1978).
At prolonged collection interval, spermatozoa in the epididymis degenerate resulting inferior
quality semen (Amann, 1986; Watson, 1990).
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Fig. 1. Indicator in the representative photograph showing a) Normal and b) abnormal sperm

Sperm concentration (million/cc): Highest sperm concentration (x106) of semen was found
in buck 4 (2853.00±90.12), followed by buck 2 (2708.00±75.83), 3 (2549.00±62.87) and 1

(2434.00±52.81) and differences among the bucks were found insignificant (Table 1). In the
present study the average sperm concentration varied from 2434.00x10°/m1 to
2853.00x106/m1 in different bucks. The result of the present study collaborates with the
results of Evans and Maxwell (1987), Karatzas et aL (1997), Ibrahim (1997) and Shamsudain
et al. (2000). The findings of the study also collaborates with the results of Singh et al. (1985)
obtained sperm concentration of 2619.58 to 2910.33x106/ml. Khan (1999) obtained sperm
concentraticn of 3777.93x106/m1 which was higher than that of the results of the present
study. These differences could be due to the individual variation of bucks and seasonal
variations, as seasonal variations affect sexual glands (Karatzas et aL, 1997; Karagiannidis et
aL, 2000). Singh et a/. (1985) found average sperm concentration (x1 06/m1) of 2619.58, which
further supports the findings of the present study. There are several factors, which affects the
semen characteristics such as seasonal variations, nutrition, management, frequency of
semen collection, collection interval, efficiency of semen collector, presence of dummy
animal, training of the animal, temperature and pressure of AV and physical condition of the

animal (Nazir, 1988). On the other hand, higher concentration of spermatozoa is possible to
achieve by maintaining temperature and pressure of AV (Perry, 1969). In case of bucks, the
quality semen with less variation in total number of spermatozoa per ejaculate is Obtained
during the breeding season (Corteel, 1977). Frequency of ejaculation is important for sperm

concentration as because, four to eight daily ejaculations have been found to significantly

decrease semen volume, sperm motility, sperm concentration and number of spermatozoa
per ejaculation in ram (Thwaites, 1995). Higher concentration of sperm is obtained when
semen was collected once daily (Sharma et aL, 1969).

Conclusion

Semen parameters of Black Bengal bucks varied among different bucks with varying age,
body weight and scrotal circumferences although the parameters were in an insignificant
level. Whether the differences found among the bucks in relation to age, body weight and
scrotal circumferences reflected in the fertility results after Al is yet unknown and needs to be
further studied.
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