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Abstract: A total number of 65 clinically healthy male dromedary camels were used in the present study. The age of 
these camels ranged from 5 to 10 years and their weights were approximately 500 kg an average. The experimental 
work aimed to investigate the effect of breeding and non-breeding seasons either hot-humid or hot-dry months on 
testicular measurements, epididymal semen characteristics and histological changes in the right and left testes of the 
dromedary camels.  The obtained results showed that, the testis weight, testicular volume, scrotal circumference, 
testis tone firmer score and the percentage of sperm motility, sperm-cell concentration of the dromedary camels 
were significantly (P<0.05) higher during breeding than non-breeding season either hot-dry or hot-humid months, 
while the percentages of dead spermatozoa, sperm abnormalities and acrosomal damage of spermatozoa were 
significantly (P <0.05) higher during hot-humid months as compared to both hot-dry months and breeding season. 
Semen colour was creamish white, milky white and watery white during breeding season, hot-dry and hot-humid 
months, respectively. Semen consistency was viscous during breeding season and hot-dry months and semi-viscous 
during hot-humid months. Seminal pH value was significantly (P <0.05) higher during hot-humid months as 
compared to both breeding season and hot-dry months. The testis of the male dromedary camels during breeding 
season showed consisted of numerous semineferous tubules (ST) with different shapes and size (oval, ovaid and 
circular) were highly active. The ST lined by spermatogenic cells at different maturation stages (spermatogonium, 
spermatocytes, spermatid and spermatozoa) are present  as compared to camels during non-breeding season either 
hot-dry or hot-humid months. 
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1. Introduction: 

The camel is a domesticated animal whose 
full agricultural reproductive potential has not yet 
been achieved. It is fully adapted to the rigours of the 
extreme diurnal variations of temperature of the arid 
zones of Africa and Asia and therefore requires little 
expenditure in terms of housing or shelter. The 
dromedarius camels are regarded as seasonal breeders 
(Wilson, 1984). The impression gained is that 
decreasing day length is the stimulus to seasonally, but 
it is obvious that, in dromedary camels near the 
equator factors such as rainfall, nutrition and 
management (Wilson, 1984), may override the effect 
of photoperiod (Merkt et al., 1990) and allow breeding 
to occur throughout the year (Arthur et al.,1982).  

The breeding season of camels varies 
geographically, since the environmental factors affect 
temporally the pattern of reproduction in this species 
(Gombe and Okelo, 1977). Daylight ratio and 
temperature are the two main climatic factors 
influencing the seasonal physiological and 
biochemical changes which, in turn affect the sexual 
behavior. However, numerous investigations have 

shown that the most efficient climatic factors are the 
variation in the daylight ratio (Hafez, 2000), although 
the length of daylight seems to be the primary 
stimulus for seasonally in reproduction.  

Testicular sperm achieve fertilizing ability 
through the epididymis (Bedford, 1975). Although the 
process of sperm maturation is not clearly understood, 
it is believed that the epididymis provides a specific 
milieu (Ariyaratna et al., 1996), this milieu results 
from interepithelial ion exchange and secretory and 
absorptive activities of the epithelium and is regulated 
by androgenic hormones (Brooks and Higgins, 1980).  

The present study aimed to investigate the 
effect of breeding and non-breeding seasons either 
hot-humid or hot-dry months on testicular 
measurements, epididymal semen characteristics and 
histological changes in the right and left testes of the 
male dromedary camels.  
2. Materials and methods 

The present study was conducted in the 
Department of Animal Production, Faculty of 
Agriculture, Ain Shams University, Cairo, Egypt. The 
experimental work was carried out in Private Camel 
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Farm and Abattoris in Belbies City, Sharkiya 
Governorate, located in the north eastern part of the 
Nile Delta (30°N).  

The present study aimed to investigate the 
effect of breeding season (December to May) and non-
breeding season either hot-humid (June to August) or 
hot-dry (September to November) months on 
testicular measurements (testis weight, testicular 
volume, scrotal circumferences and testis tone firmer 
score), epididymal semen characteristics (semen 
colour , semen consistency, hydrogen-ion 
concentration (pH), percentages of sperm motility, 
dead spermatozoa, sperm abnormalities, acrosomal 
damage of spermatozoa and sperm cell-concentration) 
and histological changes in the right and left testes of 
the dromedary camels. A total number of 65 clinically 
healthy male dromedary camels were used in this 
study. The age of these camels ranged from 5 to 10 
years and their weights were approximately 500 kg an 
average. 
Testicular measurements: 

Testes were weighed to the nearest gram by 
an ordinary balance after slaughtering. Testicular 
volume was determined as the method described by 
Weibel (1989) using the following formulae:  

Testicular volume  = 
π × L × B × T 

6 
Where:   π = 3.14     
L = Length of the longitudinal axis of the testis, 
 B = Breadth of the testis,  
 T = Thickness of the testis.  

Scrotal circumference was measured with a 
flexible cloth measuring tape around the largest 
diameter of the testis and scrotum placed after pushing 
the testes firmly into the scrotum (Mickelson et al., 
1982). 

Testes tone firmer (score) was determined via 
manual palpation (scored from 1: very soft and 9: very 
firm) as described by Wildeus and Hammond (1993). 
Camel semen collection: 

Epididymal semen was collected from the 
dromedary camels after slaughtering. A total number 
of 65 clinically normal testes were collected during 
breeding (n=23) and non-breeding seasons (n=42) 
either hot-humid (n=22) or hot-dry (n=20) months.   
Transportation of the samples: 

The genitalia (epididymes attached to the 
testes) were removed from the carcass and transferred 
to the laboratory for semen analysis in a thermos flask 
containing sterile physiological saline (0.9% NaCl) 
supplemented with 100 μg/ml streptomycin at 25°C 
according to Goto et al. (1989) within 2-3 hours post-
slaughtering. 
Sperm recovery: 

The epididymis (n=65) was thoroughly 
cleaned and the superficial blood vessels of the cauda 

were punctured, so that most of the blood could be 
wiped off. Epididymal semen was collected directly 
after slaughtering from the body of epididymis (corpus 
of epididymis). Each corpus epididymis region was 
cut to allow the escape of its contents in buffer citrate 
solution (0.5 ml NaCl) for the determination of semen 
characteristics immediately after collection (Kaabi et 
al., 2003). 

Semen colour of the dromedary camels was 
determined directly from the collecting tube. Semen 
consistency of the dromedary camels was qualified as 
viscous when semen did not drop from a Pasteur 
pipette, semi-viscous when semen dropped from the 
Pasteur pipette to glass slide and liquid when semen 
was fluid and dropped readily from the Pasteur pipette 
according to Bravo et al. (1997). 
Hydrogen-ion concentration (pH): 

The pH value of the semen of the male 
dromedary camels was measured by using universal 
indicator paper and standard commercial stains 
according to Karras (1952).  
Percentage of sperm motility (%): 

Generally, camel sperm motility (%) detected 
as an oscillatory motion the flagellum, but not 
progressive due to the viscous materials according to 
Campbell et al. (1956). Sperm motility was estimated 
by adding one drop of the diluted fresh semen with 
physiological saline (0.9% sodium chloride) on the 
dry, clean and pre-warmed (37°C) glass slide. 

Sperm motility was estimated by observing 
the approximate percentage of spermatozoa moving 
forward motion across the field of vision with a 
normal vigorous swimming motion according to 
Plasson (1975).   

Percentages of dead spermatozoa and sperm 
abnormalities were recorded according to Salisbury et 
al. (1978). The percentage of acrosomal damage was 
done according to Watson (1975).   
Sperm-cell concentration (×106/ml): 

The spermatozoa were counted using 
haemocytometer according to Khan (1971).  
Histological changes of the camel testes: 

For histopathological studies, the testes (right 
and left) were taken and put in neutral formal saline 
(10%) to be preserved, then it passes in ordinary 
histological set (puttig small pieces of the fresh tissues 
in the proper fixative as 10% formaline saline). Then 
after, fixed tissues were washed in running tap water 
to remove fixative from them and then the water was 
removed by treatment with ethyl alcohol (70, 80, 90 
and 100%). These ascending grades of alcohol prevent 
shrinkage of tissues and they remove the water 
completely from the fixed tissues. Then the tissues 
were treated with clearing agents as xylol to remove 
alcohol and to allow the fixed tissues to be miscible 
with paraffin wax which will be used in the next step. 
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Then the tissues are put in melting soft paraffin wax at 
60°C. The paraffin will penetrate in between the cells 
of the tissue. This process of paraffin wax infiltration 
is a necessary step to harden the tissues before their 
embedding. The tissues were then embedded in the 
center of melted paraffin. The paraffin wax was then 
allowed to be cooled-down in order to form a block of 
hard paraffin with tissues in its center. The block of 
hard paraffin with tissues in its center was cut into thin 
sections by means of rotatory microtome. The thin 
paraffin sections (4-6 micrometer) were placed on 
clean glass slides smeared with albumin and glycerin 
mixture (1:1) to flow beneath the sections and then 
slides were warmed on hot plate. Thereafter, the 
sections were preserved for several hours in the 
incubator to dry. The sections were stained by 
Haematoxylin and Eosin (H&E) stains according to 
Culling (1975). After staining, the slides were 
examined by binuclear microscope and photographed 
by magnification x 10 & 40. 

Data were statistically analyzed by one way 
ANOVA, using General Linear Model (GLM) 
procedure of SAS (Goodnight et al., 1986) and 
Duncan’s New Multiple Range test (Duncan, 1955) 
was used to detect significant differences among 
means.  
3. Results and Discussion 
Testicular measurements 

Data presented in Table (1) showed that, the 
testis weight, testicular volume, scrotal circumference 
and testes tone firmer score of the dromedary camels 
were significantly (P <0.05) higher during breeding 
than non-breeding season either hot-dry or hot-humid 
months. The testis weight, testicular volume and 
scrotal circumference during non-breeding season in 
hot-humid months were significantly (P<0.05) lower 
than hot-dry months. The highest (P<0.05) values of 
the testis weight, testicular volume and scrotal 
circumference were recorded during breeding season, 
while the lowest (P<0.05) values were recorded 
during hot-humid months. Similar trend was reported 
by Volcani (1954) who found that the testis size was 
bigger during rutting season in winter than hot 
summer months (non-breeding season). Similarly, 
Ahmadi (2001) and Zeidan et al. (2001) found that the 
testis weight was significantly higher during winter 
and spring than summer and autumn seasons. The 
variation of the testis weight in between the active and 
inactive stages amounts to about 30% (average of 96.0 
and 66.0 gm, respectively). El-Sherief (1997) and 
Zeidan and Abbas (2004) also found that the testis 
increased in winter (breeding season) and decreased in 
summer (non-breeding season). These findings may be 
due to the increase in the amount of interstitial tissues 
and spermatogenesis and the growth of the soft palate 
that takes place during the rutting season (Charnot and 

Racadot, 1963 and Charnot, 1964). In addition, the 
reduction in testis weight during summer may be due 
to exposure to heat stress which due to degeneration in 
the germinal epithelium and to a partial atrophy in the 
seminiferous tubules (Chou et al., 1974). However, 
Ismail (1979) found that testis weight of the camel in 
Egypt was highest in the summer (71.3gm) and lowest 
in winter months (56.0gm). 

In respect to testicular volume, Charnot 
(1965) found that the size of the testis was greatly 
increased due to increased in the development of 
interstitial tissue during rut season. Zeidan and Abbas 
(2004) showed also that testicular volume was 
significantly higher during the rutting as compared 
with the non-breeding season in the dromedary 
camels. The increased of testicular volume during 
winter and spring may be attributed to the increase 
spermatogonia, spermatocytes, spermatids and 
spermatozoa. In addition, the interstitial tissue 
increased markedly with evidence of oedema 
(Hemeida et al., 1985). The testes dimensions 
increased during breeding season reflecting higher 
spermatogenesis is activity affected by increasing 
testosterone concentration and development of 
interstitial tissues. 

In scrotal circumference, Zeidan and Abbas 
(2004) showed that scrotal circumference was 
significantly higher during the rutting as compared 
with the non-breeding season in the dromedary 
camels. These results may be attributed to the high 
environmental temperature during late summer 
causing a more pendulous arrangement of the scrotum 
with reduced scrotal wrinkling (Zeidan et al., 2001). 

The testis tone firmer score during non-
breeding season in hot-humid months was 
insignificantly lower than hot-dry months. The highest 
(P<0.05) value of the testis tone firmer score was 
recorded during breeding season, while the lowest 
(P<0.05) value was recorded during non-breeding 
season in hot-humid months. These results are in 
agreement with those reported by Ahmadi (2001) and 
Zeidan et al. (2001) who found that the testes tone 
firmer was significantly higher during winter and 
spring than summer and autumn seasons. Similar trend 
was reported by Zeidan and Abbas (2004) showed that 
testis tone firmer score was significantly higher during 
the rutting as compared with the non-breeding season 
in the dromedary camels. 

Generally, photoperiod seems to play a major 
role in regulating the seasonal activity (rutting season) 
of the camel testes which are regarded as short day 
breeders. In which change from long to short day 
seems to stimulate synthesis and release of 
gonadotropins hormones from the anterior pituitary 
gland, which in turn stimulate testicular activity and 
sexual behaviour (Lincoln et al., 1977).     
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Table 1. Effects of breeding and non-breeding seasons either hot-humid or hot-dry months on testicular 
measurements in the dromedary camels (Means ± SE). 

Items 
Season 

Breeding 
Non-breeding 

Hot-humid months Hot-dry months 
Testis weight (gm) 128.61 ± 2.06a 102.27 ± 2.11c 114.15 ± 2.21b 
Testicular volume (cm3) 116.30 ±1.79a 82.18 ± 1.83c 101.75 ± 1.92b 
Scrotal circumference (cm) 26.83 ± 0.95a 14.23 ± 0.96c 20.15 ± 1.02b 
Testis tone firmer (Score) 7.80 ± 0.27a 6.45 ± 0.27b 6.82 ± 0.29b 

a-cValues with different superscripts within a row are significantly different (P<0.05). 
 
Epididymal semen characteristics Semen colour 

Data presented in Table (2) showed that, 
semen colour of the dromedary camels was creamish 
white, milky white and watery white during breeding 
season, hot-dry and hot-humid months, respectively. 
These results are in agreement with those reported by 
Rai et al. (1997) and Zeidan and Abbas (2004) who 
showed that, semen was creamy in colour during the 
breeding season, while watery white during the non-
breeding season in the dromedary camels. Similar 
trend was reported by Abd El-Azim (1996), Ahmadi 
(2001) and Zeidan et al. (2001) they found that semen 
colour was yellowish white, creamish white and milky 
white during winter and spring, grayish white, watery 
white and light milky white in summer and autumn in 
the dromedary camels at 3-5, 6-11 and 12-20 years 
old, respectively. The different colour of semen during 
different seasons of the year may be due to the 
different concentrations of spermatozoa and semen 
consistency (Zeidan et al., 2000).  
Semen consistency 

Data presented in Table (2) showed that, 
semen consistency of the dromedary camels was 
viscous during breeding season and hot-dry months 
and semi-viscous during hot-humid months. These 
results are in agreement with those reported by Rai et 
al. (1997) who found that semen consistency was 
medium and thick jelly during breeding and non-
breeding seasons, respectively. Zeidan et al. (2007) 
showed that semen consistency was viscous in the 
camels at 5 to 10 and 10 to 15 years and semi-viscous 
in the camels at 15 to 20 years old. Viscosity of the 
camel semen is usually attributed to the presence of 
mucopolysaccharides (Mann, 1964, Garnica et al., 
1993 and Hassan et al., 1995) which only secreted 
from bulbourethral or the prostate glands. Immediately 
after semen collection, the ejaculate becomes aqueous 
in consistency. The physiological role of 
mucopolysaccharides is not clear. 
The hydrogen-ion concentration (pH) 

Data presented in Table (2) showed that, the 
hydrogen-ion concentration (pH) of the male 
dromedary camels semen was significantly (P<0.05) 
higher during hot-humid months than breeding 
seasons or hot-dry months. The hydrogen-ion 

concentration (pH) during breeding season was 
significantly (P<0.05) decreased as compared with the 
non-breeding season. The hydrogen-ion concentration 
(pH) during non-breeding season in hot-dry months 
was significantly (P<0.05) lower than hot-humid 
months. The highest (P <0.05) value of hydrogen-ion 
concentration (pH) was recorded in hot-humid 
months, while the lowest (P<0.05) value was recorded 
in hot-dry months. Similar trend was reported by 
Agarwal and Khanna (1993), Abd El-Azim (1996) and 
Abd El-Samee et al. (2006). The alkalinity reaction of 
the camel semen was increased during the sexual 
activity (rutting seasons) than during the sexually rest 
period (Musa et al., 1992). Ahmadi (2001) found that 
the hydrogen-ion concentration (pH) was 
insignificantly higher during winter and spring than 
summer and autumn seasons. 
Percentage of sperm motility and the sperm-cell 
concentration 

Data presented in Table (2) showed that, the 
percentage of sperm motility and the sperm-cell 
concentration of the dromedary camels were 
significantly (P <0.05) higher during breeding than 
non-breeding seasons either hot-dry or hot-humid 
months. The percentage of sperm motility and the 
sperm-cell concentration during non-breeding season 
in hot-humid months were significantly (P <0.05) 
lower than hot-dry months. The highest (P <0.05) 
values of the percentage of sperm motility and the 
sperm-cell concentration were recorded during 
breeding season, while the lowest (P <0.05) values 
were recorded during the non-breeding season in hot-
humid months. Similar trend was reported by Abd El-
Raouf and Owaida (1974) and Abd El-Azim (1996) in 
camels. Ahmadi (2001) and Zeidan et al. (2001) found 
that the percentage of sperm motility of the dromedary 
camel was significantly higher during winter than 
spring, summer and autumn seasons. Similarly, Zeidan 
and Abbas (2004) showed that percentage of sperm 
motility was significantly higher during the rutting as 
compared with the non-breeding season in the male 
dromedary camels. These results may be attributed to 
increase of the mature Leydig cells and 
spermatogenesis process are increased significantly 
during the rut season than during the summer one 
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(non-breeding season). As the Leydig cells are mainly 
responsible for testosterone production. So, an 
improvement in the semen quality is expected to occur 
during the rut season (Charnot, 1965).  

In addition, the low sperm-cell concentration 
of the camel semen during non-breeding season 
(summer) may be attributed to the long day length, as 
well as, heat stress which lead to reduction in the 
interstitial cells stimulating hormones and 
consequently, reduction in androgen production 
(Sinha and Prasad, 1993). Moreover, the increase of 
sperm-cell concentration during the rutting season 
(winter and spring) may be expected and parallel with 
the results obtained by Fat-Halla and Ismail (1980) 
who found that FSH concentrations in the male camels 
were the highest during the rutting season. A positive 
relationship between FSH level and spermatogenesis 
was reported by Franchimont (1972). The sperm 
concentration in the semen is affected by multitude of 
factors such as virility of the bull, frequency of 
services, season of the year and the intensity of sexual 
excitement. Some of these factors might have been 
responsible for the disparity in the findings of this 
investigation and those of other workers (Agarwal et 
al., 2004).  
Percentage of dead spermatozoa, sperm 
abnormalities and acrosomal damage of 
spermatozoa 

Data presented in Table (2) showed that, the 
percentages of dead spermatozoa, sperm abnormalities 
and acrosomal damage of spermatozoa of the 
dromedary camels were significantly (P <0.05) higher 
during hot-humid months than hot-dry months or 
breeding season. The percentage of dead spermatozoa, 
sperm abnormalities and acrosomal damage of 
spermatozoa during non-breeding season in hot-humid 
months was significantly (P <0.05) higher than hot-

dry months. The highest (P <0.05) values of the 
percentage of dead spermatozoa, sperm abnormalities 
and acrosomal damage of spermatozoa were recorded 
during hot-humid months, while the lowest (P <0.05) 
values were recorded during breeding season. These 
results are in agreement with those reported by 
Ahmadi (2001) and Zeidan et al. (2001) who found 
that the percentage of dead spermatozoa was 
significantly higher during summer than autumn, 
winter and spring seasons. Similar trends were 
reported by Abd El-Azim (1996), Rai et al. (1997), 
Zeidan and Abbas (2004) and Abd El-Samee et al. 
(2006) in camels. These results may be due to the 
decline of temperature during winter and short 
photoperiods which have effect on the pituitary gland 
and activity of spermatogenic process and the critical 
temperature that inhibits spermatogenesis (Rhynes and 
Ewing, 1973). In addition, heat stress during summer 
(non-breeding season) which may be cause 
disturbance in spermatogenesis process due to 
degenerative changes with diminished number of 
mature spermatozoa or destruction or even death of 
spermatozoa (Abd El-Raouf and Owaida, 1974; Musa 
et al., 1992 and Zeidan et al., 2001). 

Zeidan and Abbas (2004) and Abd El-Samee 
et al. (2006) found that the percentage of acrosomal 
damage of spermatozoa was significantly higher 
during spring, summer and autumn than winter. These 
results may be attributed to the onset of rut which is 
marked by increase in activity in the Alpha and Beta 
secreting cells in the anterior pituitary and increase in 
Leydig cells active in the rut season with a resulting 
reduction in steriodogenic activity by the testes and 
high testosterone levels which due to improvement of 
spermatogenesis and decrease of acrosomal damage of 
spermatozoa. 

 
Table 2. Effects of breeding and non-breeding seasons either hot-humid or hot-dry months on the epididymal 

semen characteristics in the dromedary camels (Means ± SE). 

Items 
Season 

Breeding 
Non-breeding 

Hot-humid months Hot-dry months 
Semen colour Creamish white Watery white Milky white 
Semen consistency Viscous Semi-viscous Viscous 
Hydrogen-ion concentration (pH)  7.85 ± 0.102b 8.27 ± 0.104a 7.62 ± 0.11b 
Sperm motility (%) 80.43 ± 1.12ª 58.18 ± 1.15c 72.25 ± 1.20b 
Dead spermatozoa (%) 12.83 ± 0.92b 23.18 ± 0.94a 15.20 ± 0.98b 
Sperm abnormalities (%) 8.91± 0.83b 15.73 ± 0.85a 10.35 ± 0.89b 
Acrosomal damage(%) 5.74 ± 0.77b 11.05 ± 0.79a 6.15 ± 0.83b 
Sperm-cell concentration (×106/ml) 426.30 ± 11.70a 281.59 ± 11.96c 345.25 ± 12.55b 

a-cValues with different superscripts within a row are significantly different (P<0.05). 
 
Histological changes of the testes 

The histological section in the right testis of 
the camel during breeding season revealed that, the 
right testis (Plate 1) was the highly active and 

consisted of numerous seminiferous tubules (ST) with 
the different shapes and size (oval, ovaid and circular). 
The ST lined by spermatogenic cells of different 
maturation stages (spermatogonium, spermatocytes, 
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spermatid and spermatozoa) in the left testis during 
breeding season (Plate 2). The ST surrounded by 
interstitial cells "Leydig cells" which characterized by 
numerous ovoid cells.  

In the right testis of the camel during the non-
breeding season in hot-humid months showed some 
degenerations and vacuolations in the ST (Plate 3). 
Meanwhile, the left testis during the non-breeding 
season in hot-humid months showed the number of the 
Leydig cells was numerous (Plate 4). 

The right testis of the camel during the non-
breeding season in hot-dry months showed that the ST 
were numerous of different shapes, sizes and 
physiological states (Plate 5). The left testis of the 
camel during the non-breeding season in hot-dry 
months showed that the cells of the ST characterized 
by depletion in the high season of non-breeding in the 
form of vacuolation and desquamation of some 
spermatogenic cells (Plate 6). Whereas, it appeared as 
inert with intact spermatogenic cells and numerous 
interstitial cells in the right testis in hot-dry months 
(Plate 5). 

The left testis of the camel during the non-
breeding season in hot-dry months showed that it also 
appeared in the same sample as vacuolated spots in 
the spermatogenic series of cells in the ST with 
increased interstitial connective tissue (Plate 6). It also 
appeared as depleted cells with desquamated 
spermatogenic cells and numerous connective tissues 
(CT) fibres, intact spermatogonium and atrophy in the 
Leydig cells (Plate 6). In addition, the left testes 
during breeding season showed that  the ST were 
highly convoluted, more activity in the 
spermatogenesis, all stages of spermatogenesis, 
primary spermatocytes, secondary spermatocytes and 
mature spermatozoa (Plate 1). So, the left testes being 
to be more active than the right one (Plate 2).         

In respect to the non-breeding season in the 
hot-humid months, the right testes revealed dormant 
stage and the ST less in activity than the left testes 
(Plate 3). The stage of spermatogenesis is also inactive 
and the interstitial tissues were less vascularized (Plate 
4). With regard to hot-dry months, the left testes (Plate 
5) showed highly active, all the spermatogenesis 
stages are present and spermatozoa inside the lumen 
of the ST were highly convoluted as compared to the 
right testes (Plate 6). Also in the left testes during hot-
dry months showed slightly and nearly as the breeding 
season. Similar trends were recorded by Zayed (1994), 
Ahmadi (2001), Zeidan and Abbas (2004) and Abdel-
Samee et al. (2006) in the dromedary camels. In 
addition, the histological status in the camel’s testes 
during breeding season showed the ST with active 
spermatogenesis and the Sertoli cells increased in size 
and nuclei become large, enlarged with distinct 
nucleoli and light eosinophilic cytoplasm. The Leydig 

cells increased also in size more than in camel testes 
during the non-breeding season either hot-humid or 
hot-dry months.  

In general, the histological status in the testes 
of the dromedary camels as affected by different 
seasons of the year and side of testes revealed highly 
active during the breeding season at the left testes, 
slightly active during the non-breeding season in hot-
dry months and inactive during the non-breeding 
season in the hot-humid months and right testes. 
Similar trends were reported by Osman and Ploen 
(1986), Zeidan and Abbas (2004) and Abdel-Samee et 
al. (2006) in the dromedary camels. 

In conclusion, the male dromedary camels 
(Camelus dromedaries) during breeding season (short 
day light) showed testicular activity and epididymal 
semen characteristics of the dromedary camels were 
better as indicated by higher the percentage of sperm 
motility, sperm-cell concentration and histological 
status and lower the hydrogen-ion concentration (pH), 
the percentages of  dead spermatozoa, sperm 
abnormalities and acrosomal damage of spermatozoa 
than non-breeding season either hot-dry or hot-humid 
months (long day light). So, the epididymal 
spermatozoa of the dromedary camels has the 
potential of being used in the laboratory investigations 
related to in vitro fertilization (IVF) and artificial 
insemination (AI) as a useful tool in animal breeding 
programmes. Further detailed studies are required to 
establish the reproductive efficiency of the male 
dromedary camels through the non-breeding season 
especially in both hot-humid and hot-dry months 
under Egyptian environmental conditions.  

 

 
Plate 1. Photomicrograph of the right testis in the 
breeding season, showing; seminiferous tubules 
(ST) of different shape and size (H & E ×10). 
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Plate 2. Photomicrograph of the left testis in the 
breeding season, showing; the lining epithelium of 
the seminiferous tubules (ST), spermatogonium, 
spermatocytes, spermatid and spermatozoa (H & E 
×40). 

 
Plate 3. Photomicrograph of the right testis in the 
hot-humid months, showing; degeneration and 
vacuolation in the seminiferous tubules (ST) (H & 
E ×40). 

 
Plate 4. Photomicrograph of the left testis in the 
hot-humid months, showing; numerous, ovoid 
shape leydig cells (H & E ×10). 
 

 
Plate 5. Photomicrograph of the right testis in the 
hot-dry months, showing; inert, non active 
spermatogenic series of cells (H & E ×20). 
 

 
Plate 6. Photomicrograph of the left testis in the 
hot-dry months, showing; depletion and 
vacuolation in the spermatogenic cell series and 
desquamation of the cells (H & E ×20). 
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