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ABSTRACT

The present research investigation was conducted in NARI Suwarna strain of sheep to correlate body weight,
scrotal circumference and sexual behaviour with semen quality. The scrotal circumference and the body weight have
shown negative and positive correlation with various semen parameters but they were statistically not significant.
Moreover, the performance of reproduction was slightly affected by climate in NARI Suwarna rams.
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INTRODUCTION

Many factors affect the semen characteristics
including nutrition, social environment, presence of
females, geographical location, age, testicle and body
conformation, libido and management system as reported
in many studies (Zamiri and Khodaei, 2005 and Zarazaga
et al. 2005). This strain of sheep breed was developed
by the Nimbkar Agricultural Research Institute, Phaltan,
Satara, Maharashtra, India. In view of this, the present
research investigation was conducted in NARI Suwarna
strain of sheep to correlate body weight, scrotal
circumference and sexual behaviour with semen quality.

MATERIALS AND METHODS

     The study was carried out on six mature NARI
Suwarna rams (60% Deccani, 30% Madgyal and 10%
Garole).  The Body Weight (BW ) and Scrotal
Circumference (SC) of NARI Suwarna rams were
measured as per standard procedure at monthly interval
for six months. At the time of semen collection, the rams
were scored through a reaction time (Hoflack et al. 2006).
Apart from this, mating enthusiasm was scored by
following the following score: 0: Rams do not mount i.e.
show no sexual interest; 1. Sexual interest shown only
once (e.g. sniffing of the perineal region); 2. Rams make
a mounting attempt with sliding; 3. Mounting between
sliding and jumping; 4. Rams mount by jumping and 5.
Rams mount with great enthusiasm.

     The semen was collected with an artificial vagina (AV)
from all the six NARI Suwarna rams twice in a week.
Thirty six ejaculates were collected in each month from
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six NARI Suwarna rams from September to February
(six months) and semen was evaluated for gross motility,
sperm motility (Loskutoff and Crichton 2001), sperm
morphology (Salisbury et al. 1978), sperm concentration,
live and dead sperm count (Evans and Maxwell 1987),
hypo-osmotic swelling test (Revell and Mrode 1994),
semen index and in-vitro sperm penetration test like
sperm-cervical mucus contact test (Hafez 1977).

The Mean values (± SE) were computed for various
parameters of semen quality. To assess the magnitude
of difference in various spermatozoa characteristics of
fresh and extended semen, the data was subjected to
two way analysis of  variance under Completely
Randomized Design (CRD) and the difference among
means was tested by Turkey’s test as per the methods
of Steel et al. (1997). The association of various
meteorological attributes with semen characteristics was
analyzed by Pearson’s correlation coefficient test and the
level of significance was fixed at 5%.

RESULTS AND DISCUSSION

Correlation of body weight, scrotal circumference, sexual
behaviour with semen quality in NARI Suwarna rams:

Month wise correlation: The mean body weight of NARI
Suwarna rams increased progressively from September
to February except in November but the difference was
non-significant. The mean scrotal circumference was
lowest in the month of December and was highest in the
month of September but the difference was non-
significant. The libido test score was variable in
September, October, November and February but the
difference was non-significant and there was significant
difference in libido test score in December and January
months, respectively. The reaction time was shorter in
September, October and November however; it was
higher in January and February with significant difference.
The semen volume was lowest in February and highest
in October with statistically significant difference.
However, there was no significant difference in the semen
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volume in November, December and January months.
The gross motility varied in February and December
without any significant difference. There was no
significant difference in sperm motility among the months.
The concentration of sperm (x 106/mL) was lowest in
December and highest in September with significant
difference. There was no significant difference in
concentration of sperm in October, November, January
and February months. The semen index (x 109/mL) was
lowest in February and highest in October with significant
difference and varied in other months without any
significant difference. The live sperm percentage varied
from September to December and dead sperm
percentage from December to September without any
statistically significant difference for all the months
compared. There was no significant difference in the head
abnormality percentage. The mid piece abnormalities
were lowest in the month of February and highest in the
month of January. The tail abnormalities percentage was
highest in October and lowest in the month of November
with no signif icant difference. The total  sperm
abnormalities percentage was lowest in December and
highest in the month of January without any significant
difference. The HOST percentage was lowest in
December and highest in September without any
significant difference. The SCMCT percentage was
lowest in December and highest in September and the
difference was statistically significant (Table 1).

Ram wise correlation: The body weight was highest
in Ram no. 4668 and lowest in Ram no.5514 with
statistically significant difference. There was no significant
difference in between the body weight of Ram no. 4668
and Ram no. 5200. Likewise there was also no significant
difference in the body weight of Ram no.5514 and Ram
no. 5597. The libido test score was highest in Ram no.

5514 and lowest in Ram no. 4668 with statistically no
significant difference among all the rams compared. The
scrotal circumference was highest in Ram no. 4931 and
lowest in Ram no. 5200 with significant difference. There
was significant difference in scrotal circumference among
rams. The reaction time was shorter in ram no. 5597
and longer in ram no. 4931 without any significant
difference.   The semen volume was higher in ram no.
5514 and lowest in ram no. 5550 with significant
difference. There was significant difference in semen
volume in ram no. 5514, 5550 and among the rams no.
4668, 4931, 5200 and 5597 there was no significant
difference in semen volume. The gross motility score was
highest in ram no. 5597 and lowest in ram no. 5550 and
there was no significant difference in the gross motility
score between the rams. The sperm motility was higher
in ram no. 5514 and lower in ram no. 4931 and there
was no significant difference in any of the rams.  The
sperm concentration (x 106/mL) was lower in ram no.
5597 and higher in ram no. 4668 and there was no
significant difference in any of the rams. The semen index
was higher in ram no. 5514 and lower in 5550 and the
difference was non- significant among the rams. The live
sperm percentage was lesser in ram no. 5550 and higher
in ram no. 4931 with significant difference. There was
significant difference in the live sperm percentage in ram
nos. 4668, 4931, 5200, 5514 and 5550. The head
abnormality percentage was lower in ram no. 5200 and
higher in ram no. 5514 without any significant difference
among all the rams. There was significant difference in
the mid piece abnormality percentage in ram no. 4668
and ram no. 5597 but there was no significant difference
in the mid piece abnormality percentage in ram nos. 4931,
5200, 5514 and 5550. There was no significant difference
in the tail abnormalities percentage in ram nos.



21

The Indian Journal of Animal Reproduction 40(2) December, 2019

5200, 5550 and 5597 and also among the ram nos. 4668
and 4931. There was significant difference in the tail
abnormalities percentage in ram no. 5514 and ram nos.
4668, 4931, 5200, 5550 and 5597. The total sperm
abnormalities were significantly different in ram nos. 4668,
5200 and 5597 and ram nos. 4931 and 5550. The HOST
percentage was lowest in ram no. 5550 and highest in
ram no. 5597 with non-significant difference. The SCMCT
percentage was higher in ram no. 5550 and lower in ram
no. 4668 with no significant difference (Table 2).

Pearson’s correlation coefficient between scrotal
circumferences, body weights and semen evaluation
tests in NARI Suwarna rams: The scrotal circumference
has shown negative correlation with body weight, dead
sperm percentage, concentration of spermatozoa, sperm
motility, gross motility and libido test score and positive
correlation with sperm cervical mucus contact test, semen
index, hypo-osmotic swelling test, live sperm percentage,
total sperm abnormalities, tail sperm abnormalities, mid
piece abnormalities, head abnormalities, reaction time
and semen volume however it was statistically not
signif icant. The body weight has shown positive
correlation with live sperm percentage, concentration of
sperm, mid piece abnormalities and reaction time but
negative correlation with  sperm cervical mucus contact
test, semen index, hypo-osmotic swelling test, dead
sperm percentage, total sperm abnormalities, tail
abnormalities, head abnormalities, sperm motility, gross
motility, volume and libido test score but it was statistically
non-significant (Table 3).

On contrary, Moghaddam et al. (2012) showed that
there were no significant differences between crossbred
rams in terms of semen characteristics except for
spermatozoa progressive motility, semen volume and pH.

In addition, Taha et al. (2000) reported greater SC and
testosterone concentrations in Awassi rams during the
late summer months. Seasonal changes in SC are
probably regulated by the melatonin act ion on
gonadotrophin release during declining photoperiod
(Lincoln et al. 1990). Janos Olah (2010) reported that
the largest scrotal circumference was measured in the
autumn for the Awassi (35.5 cm), in the spring for the
Suffolk (35.8 cm) and in the winter for the prolific Merino
(32 cm).

Kridli et al. (2007) also did not see difference in body
weight between spring and autumn seasons, while scrotal
circumference was greater (P<0.05) during the autumn
than the spring season.

Peter et al. (1999) stated that seasonal influence both in
scrotal circumference and in testosterone content of

serum (two hours after GnRH treatment) can be observed
in the case of mature rams.

It was observed in the present study that the body weight
of rams, scrotal circumference, semen volume, live
sperm percentage, mid piece abnormalities percentage,
tai l  abnormal it ies percentage and total sperm
abnormalities percentage of NARI Suwarna rams varied
between the rams and months.

In contrast, Kafi et al. (2004) reported no monthly
variations in BW of Persian Karakul rams throughout the
year, while Avdi et al. (2004) reported monthly variation
in BW of Chios and Serres rams.

Similarly, Janos Olah et al. (2013) reported highest
semen volume by Ile de France breed in the autumn (1.75
mL), in the winter (1.89 mL) and in the spring (1.75 mL).
The lowest volume of semen was produced by Suffolk in
the autumn (1.33 mL), in the winter (1.36 mL) and in the
summer (1.0 mL) and by Barbados Black belly in the
spring (19.19 mL). Ingrid et al. (2007) reported that
environmental factors identified as affecting semen
production showed, in general, the same trend for all
categories of animals and breeds.

Arasindaki et al. (2006) mentioned the significant
correlation between sexual behaviour, sperm volume,
v iscosity,  mass moti l i ty, sperm moti l i ty, sperm
concentration and abnormal rate of sperm and testis
diameter, testis length, scrotal circumference, scrotum
length  and testosterone concentration in Norduz male
lambs.

In conclusion, scrotal circumference has shown
negative correlation with body weight, dead sperm
percentage, concentration of spermatozoa, sperm
motility, gross motility and libido test score and positive
correlation with sperm cervical mucus contact test, semen
index, hypo-osmotic swelling test, live sperm percentage,
total sperm abnormalities, tail sperm abnormalities, mid
piece abnormalities, head abnormalities, reaction time
and semen volume however it was statistically not
signif icant. The body weight has shown positive
correlation with live sperm percentage, concentration of
sperm, mid piece abnormalities and reaction time but
negative correlation with sperm cervical mucus contact
test, semen index, hypo-osmotic swelling test, dead
sperm percentage, total sperm abnormalities, tail
abnormalities, head abnormalities, sperm motility, gross
motility, volume and libido test score but it was statistically
non-significant in NARI Suwarna rams.
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