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SUMMARY

Testicular dimensions (T.DS); scrotal circumference (SC), semen
characteristics and libido were compared in two groups of buffalo bulls
[young (GI) and adult (GII), 5 each]. Also, the correlations between
either testicular dimensions (length, width and thickness) and/or scrotal
circumference and both libido and semen characteristics were studied.
There was a significant (P < 0.001) increase in both testicular dimensions
and scrotal circumference in GII bulls compared to GI ones. In the same
respect the semen quality was better in GII bulls compared to GI ones as
was indicated by significant increase in mass motility, individual motility
live sperms percentage and sperm cells concentration (at P< 0.001) and
total sperm count per ejaculate (at P < 0.001) and significant decrease in
the sperm cells abnormalities (at P < 0.01). There was non-significant
difference in both ejaculate volume and libido as was expressed by
reaction time and number of mountings per ejaculate. Significant (P <
0.001) positive correlations were recorded between SC and T.DS
including length (r = 0.63), width (r = 0.55) and thickness (r = 0.67) in
GI bulls but not in GII ones. Meanwhile there were positive correlations
between SC and mass activity (r = 0.58, P < 0.001); individual motility (r
= 0.59, P < 0.001), live sperm percentage (r =0.39, P <0.01), sperm
cells concentration (r = 0.47, P <0.001) and negative correlation with
sperm cells abnormalities (r = -0.73, P < 0.001) in GI bulls but not in GII
bulls. There were non-significant correlations between SC and total
sperms count per ejaculate and libido in both GI and GII bulls. It could be
concluded that although there was a direct relationship between either
testicular dimensions or scrotal circumference and semen quality in young
buffalo bulls, it is preferable to employ the scrotal circumference to
predict semen quality during selection among young buffalo bulls as it is
rapidly and easily applicable than testicular dimensions.

Key words:  Buffalo bulls, scrotal circumference, testicular dimensions
semen quality.
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INTRODUCTION

During the last three decades, there was an-increasing attention
towards application of artificial insemination (AI) on large scale in buffalo
breeding in Egypt. Such trend necessitates an accurate selection of
superior bulls. Selection of sires not only depends on their genotypic and
phenotypic attributes but also on the quality of their semen (Rodriguez-
Martinez, 1998) as well as on the libido,since poor sexual desire have
been identified as a major limiting factors in buffalo breeding (Barnabe et
al., 2000). Even though the genetic merit of the bull is superior, its
impact is limited by the number of spermatozoa that he produces and this
is a direct function of testicular size which is highly correlated to scrotal
circumference (Curtis and Amann, 1981). Coulter and Foote (1976)
reported that scrotal circumference of the bull is an indirect indication of
number and size of seminiferous tubules present in the testes and thereby
sperm output. ‘The close relationship between age, body weight and
testicular size can possibly be utilized as an indicator to the rate of sperm
cell formation especially in young bulls (Hahn, et al., 1969 and Pant et
al., 2003).

Scrotal circumference is a useful indicator to predict sperm
production potential and may serve as an important criterion for selecting
young buffalo bulls as Al sires (Nema and Kodagali, 1994 and Pant et al.,
2003) as bulls with higher scrotal circumference produces semen with
better quality and spermatozoa with good morphology (Nema and
Kodagali, 1994). Although a large number of male calves of high genetic
makeup are selected, only few number reach breeding stage because most
of them are culled for poor semen quality (Sethetal., 1989). Thus it
becomes necessary to establish a norm for predicting both semen quality
and libido in buffalo bulls selected to be sires as early as possible. The
present study was planned to study.

1- Testicular dimensions, scrotal circumference, semen quality and
libido in two age groups (young growing and adult mature) of
buffalo bulls.

2- The correlations between testicular dimensions and/or scrotal
circumference and both semen quality and libido in young and
adult buffalo bulls.
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MATERIALS and METHODS

Bulls and management:

Ten healthy buffalo bulls kept under the standard management
conditions were used in the present study. The animals were assigned on
the basis of age into two experimental groups young and adult each of 5
bulls. The bulls in the young group (GI) were 24 to 30 months old and
had a body weight range of 475 to 575 kg while those in the adult group
(GII) were 48 to 60 months old and had a body weight range of 650 to
775 kg. They were fed on berseem hay and rice straw ad libitum and
concentrates that met both maintenance and growing requirements
according to NRC (1970).

Semen collection and evaluation:

Semen samples were collected by means of A.V. twice weekly
from each bull over a period of 12 weeks extending from the beginning of
September till middle of October and the ejaculate was collected directly
into a graduated tube and the volume was recorded. Sperm cells
concentration and total/sperm count per ejaculate were determined using
Neubauer heamocytometer. Both mass and individual motilities were
estimated according to Salisbury ef al (1978). The percentage of alive
sperms was determined in eosin-nigrosin stained films according to
Swanson and Bearden (1951). The morphological abnormalities of
spermatozoa were determined by the stain smear technique of Salisbury
et al. (1978). ‘

Assessment of libido:

Libido was assessed by estimation of the reaction time and
number of mounting trials per ejaculate.

Measuring testicular dimension (T.DS) and scrotal circumference
(8C):

Testicular dimensions (T.DS) including length (cm), width (cm)
and thickness (cm) were taken at the points of their maximum dimensions
using metal caliper according to Ansari et al. (1972). Scrotal
circumference (SC) was measured at the largest diameter of the testis
using flexible plastic cloth tape according to Almquist ef al. (1976). Both
testicular dimensions (T.DS) and scrotal circumference (SC) were taken
once every two weeks.
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Statistical analysis:
Data were analyzed using t-test and correlations coefficients

according to SAS (1985).

RESULTS

As has been shown in Table 1, there was a significant (P < 0.001)
increase in both scrotal circumference and testicular dimensions (length,
width and thickness) in adult buffalo bulls (GII) compared to young ones
(GD).

Scrotal circumference (SC) was positively significantly (P <
0.001) correlated with testicular dimensions vz..length (r = 0.63), width
(r = 0.55) and thickness (r = 0.67) in the young buffalo bull (GI) and non-
significantly correlated with any of testicular dimensions in case of adult
buffalo bulls (GII) (Table, 4).

Table (1):  Means + standard error (SE) for scrotal circumference and
testicular dimensions (length; width and thickness) in young (GI) and
adult (GII) buffalo bulls.

Testicular Groups
Measurements (cm) X +SE T-test
Group 1 -Group 11 value
Scrotal circumference {2943 +0.25b|33.20+0.20a( 11.60
Testicular length 6.45+0.077b | 7.31+0.06a | 8.48 "
Testicular width 3.91+0.04b | 4.74+0.07a | 9.74""
Testicular thickness | 5.25+0.05b | 6.42+0.06a | 14.01"

Means in the same raw carrying different letters are signi@cantly different.
*** Significant at (P < 0.001).

The semen quality as indicated by the significant increase in the
total sperms count per ejaculate (P < 0.01), mass motility, individual
motility, live sperm percentage and sperm cells concentration (P <0.001)
as well as the significant decrease in the sperm cell abnormalities
(P < 0.001) was better in the adult (GII) than in the young (GI) buffalo
bulls (Table, 2). However there was non-significant variations in the
ejaculate volume between adult (GII) and young (GI) bulls (Table, 2).
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Table (2): Means + standard error (SE) for semen characteristics (ejaculate

volume, mass motility, individual motility, live sperms percentage, sperm cells

concentration, sperm cells abnormalities, and total sperms count per ejaculate in
oung (GI) and adult (GII) buffalo bulls.

Groups

Parameter X +SE T-test

Group 1 Group II value

Ejaculate volume (ml) 3.88+0.20 a 3,57 +0.17a 1.17 ns
Mass motility D65+0.074b P85+0.057a [12.76
Individual motility % 67.91+0.88b  [80.16 +0.60a 11.4377

Live sperms % 80.45+0.58b [93.60+0.36a [5.997

Sperm cells concentration (n x 10°)  [707.03 +25.94b [987.65+19.07a [8.71""

Total sperm count per ejaculate (n x 10°) .77 +0.19b 3.58 +0.20 a F.94"

Sperm cells abnormalities % 938 +0.33a 40+0.15b 16.34""

Means in the same raw carrying different letters are significantly different.

NS = Non significant
Significant at (P < 0.01).

Ll

Significant at (P < 0.001).

The correlations between either of scrotal circumference (SC) or
testicular dimensions vz: length, width and thickness and semen
characteristic were summarized in Table, 4.

There were significant positive correlations between scrotal
circumference and each of mass motility, individual motility percentage
and sperm cell concentration at P <0.001 and live sperm percentage at
P < 0.01 while there were significant negative correlations between SC
and ejaculate volume at P < 0.01 and sperm cell abnormalities at
P < 0.001 in GI bulls. However there was non-significant correlation
between SC and total sperm count per ejaculate in GI bulls. In contrast,
there were non-significant correlations between SC and any of the studied
semen characteristics in the present study in GII bulls (Table, 4).
Concerning the correlations between T.DS and various semen
characteristics the results of the present study revealed that while there
were significant positive correlations between testicular length and mass
and individual motilities at P < 0.001 and live sperm percentage and
sperm cell concentration at P < 0.01 in GI bulls, there were non-
significant correlations between testicular length and each of mass
motility, individual motility and live sperm percentage in GII bulls.
Moreover, significant (P < 0.01) negative correlation was recorded
between testicular length and sperm cell concentration in GII bulls. A
significant (P < 0.01) negative correlation was recorded between
testicular length and ejaculate volume in both GI and GII bulls as well as
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between testicular length and sperm cell abnormalities in GI bulls only
(P < 0.001). However, non-significant correlations were recorded
between testicular length and total sperm count per ejaculate in both GI
and GII bulls.

Regarding the correlations between testicular width and various
semen characteristics, the present study showed that there were
significant positive correlations between testicular width and mass
motility, individual motility and sperm cell concentration at P < 0.001 as
well as live sperm percentage at P <0.01 in GI bulls. On the other hand
there were non-significant correlations between testicular width and each
of mass motility, live sperm (%) and sperm cell abnormalities in GII bulls.
Significant (P < 0.05) negative correlations were recorded between
testicular width and both individual motility and sperm cell concentration
in GII bulls. Nevertheless significant (P < 0.001) negative correlation was
recorded between testicular width and sperm cell abnormalities in GI
bulls, non-significant correlation was recorded between testicular width
and sperm cell abnormalities in GII bulls. However, non-significant
correlations were recorded between testicular width and both of ejaculate
volume and total sperm count per ejaculate in both GI and GII bulls.

Nevertheless there were significant positive correlation between
testicular thickness and mass motility, live sperm % and sperm cell
concentration at P <0.01 and individual motility at P < 0.01 in GI bulls,
non-significant correlations were recorded between testicular width and
any of these parameters in GII bulls. Significant negative correlations
were recorded between testicular width and sperm cell abnormalities in
GI (P <0.001) and GII (P <0.01) bulls. Significant (P < 0.05) negative
and non-significant correlations were recorded between testicular
thickness and ejaculate volume in GI and GII bulls respectively.
However, non-significant correlations were recorded between testicular
thickness and total sperm count per ejaculate in both GI and GII bulls.

The sexual desire as indicated by the reaction time and number of
mounting trials per ejaculate did not differ significantly between young
bulls (GI) and adult ones (GII) (Table, 3). Non significant correlations
were recorded between each of scrotal circumference, testicular: Length,
width and thickness and either of reaction time or number of mounting
trials per ejaculate in both young (GI) and adult (GII) bulls (Table 4).

255



Assiut Vet Med J. Vol. 49 No. 99. October 2003

Table (3):

Means + standard error (SE) for sexual behaviour as

indicated by the reaction time and number of mountings trials per
ejaculate in young (GI) and adult (GII) buffalo bulls.

Groups
Sexual behaviour X +SE T-test
Group I roup 11 alue
eaction time (sec.) 49.91 +3.08 a 873+221a 0.312ns
INumber of mounting trialsper  [1.90 +0.06 a 1.96 + 0.007 a .70 ns
cjaculate
Table (4): The correlations between either of scrotal circumference or

testicular dimensions (length, width and thickness) and sexual desire indicated by

characteristics in young (GI) and adult (GII) buffalo bulls.

"reaction time and number of mounting per ejaculate and various semen

Character Testicular dimensions
Scrotal Testicular length | Testicular width Testicular
circumference thickness
Gl (G Gl Gl Gl Gl Gl Gl
Scrotal 1.00 [1.00 .63 P.255ns .55 [0.067ns 0.67 [0.039ns
circumference
Reaction time [0.11 ns p.129ns FO.OOZns L0.056ns [0.09ns F0.273° [00lns [0.73ms
(sec)
Number of [0.14ns [0.006ns .13ns [0.196ns [0.04ns [0.187ns 0.09ns [0.038 ns
mountings per
ejaculate
jaculate 10327 [0.269ns [0.23° [0.34  [0.06ns p.002ns [0.15° [0.061 ns
olume (ml)
s motility 0.58° [0.111ns [0.45 [0.076ns 00.43° [0.150ns 0.588  [0.030 ns
(]
Individual 597 .107ns 046 [0.007ns 0.37 [0.281° [0.55 0.037ms
motility %
Live sperm % [0.39" 155ns 0247  }0.14ns 23" 042ns [0.36  [0.007 ns
Sperm cells  0.47  }0.147ns [0.33°  [0.34 44 0215 537 0.107 ns
concentration
(n x 10%)
Total sperm  0.05ns [0.0278ns 0.02ns 0.42ns P.018ns0.098ns [0.14ns [0.009 ns
count per
ejaculate (n x
10%)
Sperm cells  }0.73° [0.187ns {048 |0.017ns [0.51° [0.042ns [0.70° [0.277
bnormalities
Ns = non-significant = significant (P < 0.05)
= significant (P < 0.01) ™ = significant (P < 0.001)
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DISCUSSION

Although large number of male calves of high genetic merit are
selected, only few actually reach breeding stage because most of them are
culled for poor semen quality and/or growth (Seth ez al., 1989). Thus it
becomes essential to establish basis for predicting the quality of semen as
early as possible. As has been shown by the results of the present study
there was a significant increase in both testicular dimension (T.DS) and
scrotal circumference (SC) in the adult buffalo bulls compared to younger
ones. Meanwhile the semen quality was more better in adult bulls than in
younger ones as well. These results coincided with Heuer and Bajwa
(1986) and Younis et al. (2003) who reported that scrotal circumference
was higher in adult buffalo bulls than in younger ones. Also,
Sundararaman et al. (2002) reported that testes size increases with age of
bulls until it reaches the maximum growth at > 60 to 70 months and
thereafter a moderate decline in the testes size is observed.

As has been proved by the results of the present study the
comparison between young and adult buffalo bulls in relation to T.DS,
SC and various semen characteristics revealed presence of positive
correlation between age and each of SC, T.DS (Brito ef al., 2002) and
various semen characteristics (Nema and Kodagali, 1994) a finding which
suggest presence of positive correlation between scrotal circumference
and semen quality (Brinks et al., 1978). However, there were significant
positive correlations between either of SC or T.DS (length, width and
thickness) and mass motility, individual motility, live sperm percentage
and sperm cells concentration and significant negative correlations with
ejaculate volume and sperm cell abnormalities in younger bulls but not in
older ones (Table, 4). These results may be attributed to the fact that the
testis in younger bulls exhibit a parallel increase in both size
(Veerapandian, 1992 and Sundararaman ef al, 2002) and
spermatogenetic activity (Kumi-Diaka ez al., 1981) until sexual maturity
is attained thereafter the semen characteristics remain relatively stable
until the age of senility where they begin to decline, an explanation which
may coincide with that suggested by El-Azab er al. (1977) and McCool
and Entwistle (1989). In the same respect Luthra et al. (1993) reported
that the increase in SC was correlated positively with sperm motility and
negatively with the total sperm abnormalities in growing bulls but as
maturity is reached other factors such as stress and infection are likely to
be of great importance than age (Salisbury ef al., 1978). Moreover Carter
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et al. (1980) concluded that sperm production was positively correlated

to testis size in young animals and decline with age. In contrast to
previous studies (El-Azab ef 1., 1977 and Luthra et al, 1993) which
recorded presence of significant positive correlation between scrotal
circumference and ejaculate volume, the results of the present study
revealed a non-significant or even negative significant correlations
between either T.DS or SC and ejaculate volume in both young and adult
buffalo bulls. However, such result may coincide with Sundarraraman et
al. (2002) who recorded non-significant correlation between testicular
size and ejaculate volume. The confiliction between the results of the
present study and previous ones was clarified by the finding of White
(1975) who concluded that the variation in ejaculate volume could be
mainly due to differences in the secretory activity of sex glands.

Concerning the correlation between SC and libido, the results of
the present study showed non significant correlation as expressed by both
reaction time and number of mounting per ejaculate in both young and
adult bulls. However, such results may come in accordance with Mansour
et al. (1989) who found no correlation between sexual desire and either
of age or scrotal circumference in buffalo bulls.

It could be concluded that although there was a significant
positive correlation between either of testicular dimensions or scrotal
circumference and semen quality in young buffalo bulls, it is preferable to
employ the scrotal circumference to predict semen quality during
selection of young buffalo bulls as it is easily and rapidly applicable than
measuring testicular dimension.
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