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Seasonal Variation in Scrotal Circumference and Semen Characteristics
of Black Bedouin and Black Bedouin-Damascus Crossbred Bucks
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ABSTRACT : The objective of this study was to evaluate monthly variation in semen characteristics in Black Bedouin and Black
BedouinxDamascus crossbred bucks. Twenty one Black Bedoun Goat bucks (BG) and 20 F; Black BedoumxDamascus crossbred goat
bucks (CB) were used in the studyv. Animals were 2 to 5 years old at the beginning of the study. Body weight (BW), body condition score
(BCS), scrotal circumference (SC) and semen samples were evaluated monthly for all bucks. Body weight, BCS and SC diftered
according to month of collection (p<1.0001). Body weight and BCS were greater in the spring and summer months while SC reached
their highest values during the autumn months. No differences were detected berween breeds with respect to semen characteristics with
the exception of ejaculate volume (p<0.03) and ejaculate appearance (p = 0.053) which were greater in CB than in BG bucks. With the
exception of ejaculate appearance, all semen characteristics were intfluenced by month of collection (p<0.05). Semen concentration and
motility were better durmg the late sunumer and autwmmn menths than during the spring. The percentage of abnormal spermatozoa
declined trom its greatest values in the spring to its lowest values in the autumn. Results of the present study show no eftects of goat
breed on most of the studied parameters. In general, most semen quality parameters were better in both breeds during the autumn than
the spring months, Minimal varation in semen quality was observed between the summer and antumn months indicating the ability to
use bucks for semen collection and for natural breeding during both of these seasons. (Key Words : Goat Bucks, Semen Characteristics,

Scrotal Circumference, Seasonality )

INTRODUCTION

A large percentage of red meat production in Jordan
comes from small ruminants while the self-sufficiency level
is below 30% (Jordanian Ministry of Agriculture, 2004)
thus indicating the need to increase meat production. The
fact that the goat population has been growing around the
world could be due. in part. to that goats are prolific,
reliable producers. have lower nutritional requirements than
large ruminants and have a broad feed range (Chowdhury,
et al.. 2002). Black Bedouin and Damascus. the most
economically important goat breeds in Jordan (Jordanian
Ministry of Agriculture. 2004). are widely distributed in
Northern African and the Middle Eastern countries. Black
Bedouin goats have moderate prolificacy and milking
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ability and are highly adapted to the arid and harsh
environmental conditions (Tavlor and Field. 1998). while
Damascus goats are noted for their milking ability and
prolificacy (Guney et al., 2005). Therefore. farmers tend to
breed their Black Bedouin does with Damascus bucks to
upgrade their herds.

Artificial insemination (Al) can be applied as a tool to
improve genetics and to preserve original breeds (Wildt.
1992). Knowledge of seasonal variations in semen
characteristics is essential for the collection of good quality
semen for successful AI programs. One of the major
limitations to goat production is the seasonal namre of
semen production and quality (Perez and Mateos, 1996).
Goat reproductive activity depends on elevated melatonin
secretion as influenced by changes in day length
(Chemineau et al.. 1992). Despite this fact, most goat
producers in Jordan tend to breed their does during the
months of July through September.

Although semen characteristics of various goat breeds
(Mittal and Ghosh. 1985: Pandev et al.. 1985. Ali and
Mustafa. 1986: Roca et al.. 1992; Perez and Mateous, 1996;
Barkawi et al. 2005) including Damascus goats
(Karagiannidis et al.. 2000: Al-Ghalban et al.. 2004) have
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Table 1. Day length and monthly climatic data for the vear the
experiment was conducted'

Month Average day :1:;??: Alr télllpm~atllre (°C)
length (1)) vidiy 0y M Max
Januarv 11.12 57.5 6.11 14.40
February 12.03 373 3.32 12.66
March 13.03 38.1 493 153.06
April 13.55 40.7 8.67 20.65
Mav 14.09 275 14.15 2994
June 14.19 335 13.44 31.09
July 13.29 392 19.14 31.63
August 12.32 41.2 19.03 32.63
September 11.34 396 1725 3111
October 10.43 62.3 13.79 256
November 10.29 60.1 11.25 21.31
December 10.18 594 10.04 1745

T Obtained from the Jordanian Department of Meteorology.

been reported. little information is available regarding
semen characteristics of pure and crossbred Black Bedouin
goat bucks. Thus. the objective of this study was to evaluate
seasonal variation in semen characteristics of Black
Bedouin and its crosses with Damascus goats. Such
information is useful when conducting artificial
insemination programs and would provide useful
information to farmers when planning natural mating of
their does.

MATERIALS AND METHODS

General

The study was conducted at the Khanasry Research
Station for Small Ruminant Improvement (National Center
for Agricultural Research and Technology Transfer) located
in the northern part of Jordan, at a latitude of 32°30° N and
an altitude of 860 m above sea level. Data were collected
over an entire vear Day length and monthly climatic

Kridii et al. (2007) Asian-Aust. J. Anim. Sci. 20(3):339-364

conditions for the vear the experiment was conducted are
shown in Table 1.

Animals

Twenty one Black Bedouin Goat bucks (BG) and 20
first cross Black BedouinxDamascus goat bucks (CB) were
used in the study. Animals were 2 to 5 vears old at the
beginning of the study. Bucks were maintained in open
front barns with free access to water. shade and mineral
blocks. Bucks were fed 0.8 kg/head per day concentrates
(65-70% barley. 135-20% wheat bran. 153% soybean meal)
and 0.4 kg/head per day roughage (shredded wheat straw
and alfalfa) in addition to being allowed to graze the natural
range. when available. Range grazing was available for the
period from mid-January to the end of April. therefore. no
forage was offered during this period.

Data collection

Data were collected monthly for all bucks. On the day
of testing. all bucks were weighed and body condition
scored (BCS. using score system 0-5. Hossamo. 1984).
Scrotal circumference (SC) was measured using a flexible
tape at the widest scrotal diameter. Semen samples were
collected using a battery-operated electro-¢jaculator and a
series of short electrical stimuli (approximately 3 s) were
administered at 20 s intervals (Buckrell et al.. 1994:
Belibasaki and Kouimtzis. 2000). Electro-¢jaculation was
used in this study because of the large number of bucks
tested as it does not require previous training (Belibasaki
and Kouimtzis, 2000).

Both ejaculate volume (EV) and appearance (EA) were
determined immediately after collection from a transparent
graduated vial. Ejaculate appearance (EA) was ranked as
watery (0). cloudy (1). milky (2). creamy (3). and thick
creamy (4). Mass and forward motilities (MM. FM) were
evaluated as described by Al-Ghalban et al. (2004). MM

Table 2. Overall biological parameters and semen characteristics (meanstSE) in Black Bedouin and Black BedouinxDamascus

{crossbred) bucks’

Breed p value

Variable Blac}( ?edoum Cros:;brcq Breed Month Breedxmonth

(n=21) (n=20
Bodv weight (kg) 632£5.0 60.447.1 NS 0.0001 NS
Body condition score’ 2.6240.10 2.71+0.14 NS 0.0001 NS
Scrotal circumference (cm) 274406 28.0+0.9 NS 0.0001 NS
Ejaculate volume (ml) 1.47H0.07 1.12£0.10 0.028 0.027 0.037
Ejaculate appearance’ 2.3740.09 276013 0.053 NS NS
Concentration (x10%ml) 2.6640.26 3.14+0.37 NS 0.0001 NS
Abnormality (%) 223534270 22.95+3.86 NS 0.0017 NS
Mass motilitv (%) 66.9£3.8 73.3£54 NS 0.0018 0.0289
Forward motilitv* 3.5040.11 3.7940.16 NS 0.0262 NS

b All parameters were recorded monthlv for one year.
* Recorded based on a scale of 1to 5(1 being emaciated and 5 being obese).

* Recorded based ona scale of 110 5 (1= watery. 2 = cloudy, 3 = milky, 4 = creamy and 5 = thick creamy).
* Evaluated on a score of 110 5 (1 being inumotile and 5 having vigorous motility).
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Figure 1. Body weights (kg) and bedy condition scores (BCS) of
Black Bedowin (BG) and Black BedowmxDamascus (CB) bucks
recorded monthly for one vear

was assessed as percentages by viewing one drop of semen
at low magnification (40x). Rate of FM was assessed by
viewing a diluted drop of semen (with a drop of 0.1 M
sodium citrate) at high magnification (400x) with scores
from O to 4 (dead to vigorous movement. respectively). An
aliquot of semen was diluted in a physiological saline
solution containing 0.01% mercury chloride at 1:400
(semen: diluent) for concentration (C) and percentage of
abnormalities (AP) to be calculated using a hemocytometer
(Chemineau et al.. 1991).

Statistical analysis

Least-square analysis of variance was used to study the
effect of breed with month as repeated measure on BW,
BCS. SC and semen characteristics. All possible
interactions were tested. The statistical analvsis svstem
(SAS, 1994) was used to accomplish the different analyvses.

RESULTS

Table 2 summarizes the overall biological parameters
and semen characteristics of BG and CB bucks. Despite
muneric differences in BW and BCS. no statistical
differences existed between the two breed types. Both BW
and BCS were influenced by month of collection
(p<0.0001). Body weights were lowest between November
and February before increasing to reach their highest values
during the months of May to September (Figure L).
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Figure 2. Scrotal circumferences (em) of Black Bedouin (BG) and
Black BedoumnsxDamascus (CB) bucks recorded monthly for one
year,
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Figure 3. Ejaculate volume (ml) of Black Bedoum (BG) and
Black BedoumnxDamascus (CB) bucks recorded monthly for one
vear.

Similarly, BCS values were lowest during the months of
September thought January before increasing to reach their
highest values during the months of June through August
(Figure 1). Scrotal circumferences were similar between
breeds while being influenced by the month of collection
(p<0.0001). The lowest SC values were reported during the
months of January through March while the greatest values
were reported during the months of August through October
(Figure 2).

With the exception of ¢jaculate appearance, all semen
characteristics were influenced by month of collection.
Breedxmonth interaction had a significant (p<0.05) effect
on ¢jaculate volume (Figure 3). while ejaculate appearance
was influenced by breed being better (p<0.05) in CB than
BG bucks while no month effect was detected. Semen
concentration (p<0.0001) and the percentage of abnormal
spermatozoa (p<0.01) were influenced by month of
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Figure 4. Concentration (x10” sperms/ml) and the percentage of
abnormal spemmatozoa m the semen of Black Bedouin (BG) and
Black Bedouin x Damascus (CB) bucks recorded monthly for one
vear.

collection but not by breed type (Figure 4). The lowest
semen concentrations were detected during February
through May. Semen concentration increased during the late
summer to reach its highest values during November.
December and January. The percentage of abnormal
spermatozoa was greater during the late winter and spring
months before declining during the autumn months of
September through December.

Semen mass motility was influenced by month of
collection (p<0.01) and by breedxmonth interaction
(p<0.05). Mass motility was lower in CB than BG bucks
during the spring months while shifting in the autumn
months to become better in CB than BG bucks (Figure 3).
Forward motility of spermatozoa was influenced by month
of collection (p<0.03). The highest forward motility values
were observed during the months of October through
January (Figure 5).

DISCUSSION

Several previous studies (Mittal and Ghosh. 1983;
Pandey et al.. 1985 Ali and Mustafa. 1986: Roca et al..
1992; Perez and Mateous. 1996; Karagiannidis et al.. 2000;
Al-Ghalban et al., 2004; Barkawi et al.. 2003) have reported
seasonal variations in buck semen quality due to changing
photoperiod. The degree to which photoperiod affects
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Figure 5. Spenm forward moulity and semen mass motility
percentage of Black Bedouin (BG) and Black BedouinxDamascus
(CB) bucks recorded monthly for one year'

semen quality depends on the latitude where animals are
raised. Bucks raised in latitudes above 40° N showed
marked seasonal variations in semen production and quality
being greater during decreasing photoperiod (Corteel. 1977).
In studies performed in zones between 30° and 40° N.
seasonal semen quality variations are not as pronounced but
still being higher during the summer and autumn (Roca.
1989). Bucks raised in zones below 30° N hardly show any
seasonal changes in semen production and quality
characteristics (Greyling and Grobbelaar. 1983).

This study evaluated seasonal variations in BW. BCS.
SC and semen characteristics of Black Bedouin and Black
BedouinxDamascus bucks in order to provide information
for future genetic improvement of the goat breeds (mainly
through Al). Body weights and body condition scores were
greater during the spring and summer than during the
autumn and winter months in both breeds. Optimum grass
growth on the range occurs during the late winter and early
spring thus allowing bucks to restore their body weight and
body condition. Similar monthly variations in BW were
reported by Al-Ghalban et al. (2004).

Scrotal circumferences were greatest during the months
of August through October. Several previous studies
reported higher SC during the autumn months for bucks
(Al-Ghalban et al.. 2004) and rams (Dickson and Sanford.
2003). Being short-day breeders, goat reproductive activity
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is dependent upon elevated melatonin concentration
(Cheminean et al.. 1992). Melatonin in short-day breeders
causes elevated gonadotropin secretions during the autumn
months. Although not quantified in the present study.
gonadotropins, particularly follicle stimulating hormone
(FSH) (Lincoln et al.. 1990), greatly influence SC. Lincoln
et al. (1990) reported high correlation (r = 0.93) between
seasonal peaks in FSH and testicular diameter in 11 breeds
of sheep. Based on this fact. it can be concluded that the
greater SC values reported in the autumn months in the
present study are due to elevated gonadotropin secretions.
Follicle stimulating hormone affects testicular development
through stimulating spermmatogenic development (Kilgour et
al., 1994). As a result, seminiferous tubules occupy the
majority of the testicular tissues (76.6%) in bucks during
the autumn (Barkawi et al.. 2003).

Higher gjaculate volumes in bucks are recorded during
the autumn months (Barkawi et al.. 2005). In the present
study. gjaculate volume fluctuated monthly in both breeds.
These inconsistent EV results with previous research may
be related to using electrical stimulation for semen
collection.  Although  electro-gjaculation i not
recommended. having 41 bucks that were not trained to
serve an artificial vagina necessitated the use of such semen
collection method. This large number of bucks is far greater
than the number of animals used in similar studies (Roca et
al., 1992: Perez and Mateos, 1996; Barkawi et al.. 2003;
Dickson and Sanford, 2003). Using an electroejaculator
vields larger ejaculate volume and lower concentration of
spermatozoa than using an artificial vagina but the total
sperms/gjaculate and the fertility of spermatozoa are similar
using both techniques (Bearden and Fuquay, 1997).

The significant difference in ejaculate appearance in the
present study was further confirmed by a numeric
difference in semen concentration in favor of the crossbred
bucks. As reported in previous research (Corteel. 1981:
Roca et al. 1992 Barkawi et al. 2005). greater
spermatozoa production was observed during the breeding
seasons. This is probably related to the pattern of scrotal
development observed. In the current study, SC values were
highest during the months of August through October
followed by the highest semen concentrations during the
months of November through January. An increase in
testicular size normally precedes the increase in semen
output. as spermatogenesis requires around 50 days in
bucks (Franca et al., 1999).

Mass and fonvard motility of spermatozoa improved
while the percentage of abnormal spermatozoa declined
during the autumn months. These effects are related to
photoperiodic changes. Similar motility (Roca el al.. 1992
Joshi et al.. 2001) and abnormality values (Barkawi et al..
2005) were reported in bucks and rams. The percentage of
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abnormal spermatozoa was relatively higher than that
reported in the literature especially during the winter and
spring. Similarly high percentage of abnormal spermatozoa
was reported by Al Ghalban et al. (2004).

IMPLICATIONS

Results of the present study indicate that photoperiod
had similar effects on semen characteristics of both breeds.
In general. most semen quality parameters were better
during the autumn than the spring months. Despite the high
summer ambient temperatures in Jordan. it appears that
photoperiod has more pronounced effects on semen quality
parameters as semen quality did not vary greatly between
the summer and autumn months. This indicates the ability
to use bucks for semen collection or for breeding during
both of these seasons.
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