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ABSTRACT 

High environmental temperatures are known to have an adverse effect on the fertility of both male 
and female goats. The main objective of this study was to examine the effect of seasonal variations in 
environmootal temperature on buck's semen characteristics of a local breed of goats in Saudi Arabia. 
Semen samples were collected from twelve adult bucks during the month of July and December using 
an electroejaculator. Semen were examined for its volume (Vol. ), sperms mass motility (MM), 
individual motility (IM), sperms density (D), the percentage of live and abnormal sperms. No significant' 
differences were found in smeen quality of bucks during the month of July compared to that of 
December. However, the density of sperms was found to be significantly higher (P < 0 .05) in the semen 
collected during the month of July (2.5 x 109) compared to that collected in December (1.5 x 109). These 
results suggest that bucks indigenous to Saudi Arabia are adapted to high environmental temperatures 
without any noticeable adverse effects on their apparent semen quality. 

INTRODUCTION 

The rapid expansion in the meat production industry 
in Saudi Arabia had lead to the introduction of both 
intensive and semi-intesnive farming systems for all the 
farm species including goats. The goat industry 
constitute around 23 per cent of the total livestock 
market in Saudi Arabia and therefore, contributes 
considerably towards the meat production in the 
country. Among others, low fertility in both sexes is a 
major limiting factor in goat production. 

Environmental factors such as high temperatures 
and daylength had been reported to be implicated in low 
fertility in the sheep. High environmental temperatures 
adversely affect the ram sexual activity (Lindsay, 1969) 
and this adverse effect of high temperatures on semen 
quality had been demonstrated in the case of both 
whether the rams were raised during the hotter months 
of the year with ambient temperature above 32 oc 
(Tiwary and Sahni, 1975) or exposed to higher 
temmperature ( 40 o C) for a short period of time about 
3 hrs (Voglmary, 1971). Even local heating of the 
testes may cause spermatic damage (Waites and 
Setchell, 1964). However, Murciano Granadian bucks 
raised in the mediaterranean area were found to have a 
better semen quality during late summer and autumn 
compared to that collected during other periods of the 
year (Roca et al., 1992). 

Apart from high temperatures, daylength is another 
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factors which may affect ram fertility. Rams kept under 
short day cycle had larger testes compared to those kept 
under long day cycle (Lincoln et al., 1981), Such an 
increase ( 45%) in the testes weight being contributed by 
comparatively (30%) larger diameter of seminiferous 
tubules results in almost twice the number of sperms 
compared to rams exposed to long days (Schanbacher 
and Ford, 1979). Similarly, bucks exposed to long day 
periods (non-breeding season) have lower percentage of 
motile spermatozoa compared to those exposed to short 
day periods i.e., breeding season (Delgadillo et a!., 
1992). 

In most of the experiments conducted to test the 
effect of high environmental temperatures on semen 
quality, the rams used, were either from the regions 
where they do not experience temperatures more than 
30-35 oc or such studies were conducted on rams 
originally taken from temperate regions and tested in 
areas where temperature of 40°C and more may prevail 
during the summer months. Environmental temperatures 
in Saudi Arabia range from 1 oc (winter) to 47°C 
(Summer). Daylength range is 10.5 hours (winter) to 
13.5 hours (summer). At the moment it is not clear, 
how the fertility in bucks is affected by extremes of 
temperature prevailing in Saudi Arabia. So an 
experiment was conducted to examine semen quality of 
bucks of a local breed indigenous to Saudi Arabia 
during two main period of the year representing 
summer (July) and winter (December). 



MATERIALS
. 
AND METHODS 

Throughout the experiment, twelve adult local 
bucks indigenous to Saudi Arabia aged two years were 
housed under conditions of natural daylength and 
temperature, and fed concentrates and hay with free 
access to water. Semen was collected from bucks using 
an electroejaculator (Western Instrument Company, 
Denver, Colorado, U.S.A) during July and December. 
The volume of each ejaculate was recorded using a 
graduated test tube. Sperm density was then evaluated 
in a haemocytometer after diluting an aliquote of semen 
with normal saline (1 :400 diluting rate) . Mass motility 
(MM), percentage and individual motility (IM) were 
assessed at a scale of 0-5 under the microscope as 
described by Evans and Maxwell (1987), whereas 
nigrosin-eosin staining technique was used to calculate 
the percentage of live and dead sperms as described by 
Hancock ( 1951) . The percentage of abnormal sperms 
(tailless, enlarged head, small head, coiled tail, tapered 
head, broken at neck, broken at midpiece and abnormal 
acrosomes) was also determined. 

The maximum and minimum temperature during the 
month of July were 47°C and 26.4°C whereas during 
the month of December these were 31.2°C and 0.8°C, 
respectively. The maximum relative humidity during 
July and December were 38 and 99 per cent, 
respectively. The maximum day length during July and 
December was 13 .5 and 10.5 hours, respectively . 

Analysis of variance (SAS, 1985) was used to 
examine the effect of month on different parameters 
used to determine the semen quality. 

RESULTS 

Statistical analysis on different parameters tested in 
this study showed that no significant differences were 
found in the ejaculate volume, ma�s motility, individual 
motility, the percentage of live and abnormal sperms 
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between July and December (Table 1). However, 
significant differences (P < 0.05) was observed in the 
density of sperms in samples taken during the month of 
July (2.5 x 109 ±0.28) compared to that taken during 
the month of December (1.5 x 109±0.20) (Table 1). 

DISCUSSION 

The absence of any significant differences in the 
ejaculate volume, mass motility, individual motility 
percentage and the percentage of live or abnormal 
sperms in the semen collected from the bucks during 
the summer (July) compared to that collected during the 
winter (December) indicates that local bucks are well 
adapted to the extremes of the local environment and 
the extreme environment does not result in any 
noticeable apparent deterioration in semen 
characteristics. This breed, in general, is well known 
for its ability to survive with little protection from the 
enviornment. Nevertheless, the significant increase 
observed in sperm density in the semen of bucks 
collected during July compared to that of December is 
not only consistent with some previous findings 
observed for Awassi rams (Juma and Dessouky, 1969) 
but also indicates that enviornment may affect some of 
the semen characteristics . Similar results have also been 
reported in the case of N ajdi rams of Saudi Arabia in 
which sperm concentration was found to increase as 

summer approaches and then decline to low values as 

winter progress (October, November, December) (Galil 
et al. , 1984) . In Billy goats, sperm concentrations were 
highest in the spring and early summer (7 x 109 
spermatozoa/mL) compared to those in winter (4 x 109 
spermtozoa/mL) (Corteel, 1977). One possible 
explanation for such an increase in sperm 
concentrations may be the hormonal support received 
by the testes during this time of the year as a result of 
seasonal changes in daylight length. In the ram, both 
the content and concentrations of the pituitary 

Table 1: Mean±SE of bucks semen characteristics during the month of July and December 

Characteristics July December 

Volume of semen (mL) 0.71 ±0 .08a 0. 75±0.12a 
Mass motility (MM) 4 .50±·0.14a 4.90±0.10a-
% individual motility (IM) 63.80±2.23a 60. 00±2.02a 
Density (X 109) 2.50± 0.28a. 1.50±0.20b 
% live sperm 56.30±5.18a 58.80±2.83a 
% abnormal sperms 5 .70± 1.31a 3.60±0.73a 

Mean values within the same row with different values are significantly different (P < 0.05) 



leutinizing hormone is higher during the period of June
November compared to that between December and 
May. Similarly a higher follicular stimulating hormone 
activity was observed in rams during the month of July 
and February (Pelletier and Ortavant, 1967). An 
increase in the testosterone levels in the Alpine billy 
goat bucks was also found to occur 45 days after the 
longest day and then decreased before the shortest day. 
(Saumande and Rouger, 1972). It is possible, therefore, 
that the significant increase in sperm production 
observed in the present experiment which occurred 
during the month of July was at a time when daylength 
has just started to decrease and may therefore, reflect 
long day photorefractoriness, rather than due to the 
short days per se. 

The higher percentage of abnormal sperms during 
July although not significant, was consistent with those 
of previous studies (Tiwary and Sahni, 1975; Dutt and 
Hamm, 1957; Waites and Setchell, 1964). Such an 
increase in the percentage of abnormal sperms, however 
may not affect semen fertility when combined with the 
significant increase observed in total sperm density at 
that time of the year. Nevertheless, it is quite 
interesting that the percentage of abnormal spermtozoa 
increases at the time of supposedly better hormonal 
support. However, larger group of animals may need to 
be examined before firm conclusions could be drawn. 

In conclusion, it appears that bucks native to the 
enviornment of Saudi Arabia may be very well adapted 
to the increases in environmental temperatures during 
the summer months such that it does not affect their 
semen quality. 
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