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ABSTRACT 

 

Fifteen male dromedary camels at < 6 to 10 years of age (Fellahi, n = 5, Maghrebi, n = 5 and 

Sudani, n = 5) were used in the present study (Two experiments). Semen samples from each 

breed were collected using an artificial vagina (AV). Copulation time, semen characteristics, 

sperm mensuration and histological changes of the camels testes were recorded (The first 

experiment). In the second experiment, semen was collected and diluted with lactose-yolk-

citrate (LYC) extender for each breed and stored at 5ºC for 3 days. In vitro response of 

spermatozoa and its ability to penetrate cervical mucus in different breeds of she-camel, 

during incubation at 37ºC for 4 hrs, was recorded. 

The obtained results showed that copulation time (min), semen-ejaculate volume (ml), sperm 

motility (%) and sperm-cell concentration (x10
6
/ml) were significantly (P<0.05) higher, 

however, the percentages of dead spermatozoa, abnormal spermatozoa, acrosome damage of 

spermatozoa and chromatin damage of spermatozoa were significantly (P<0.05) lower of 

Fellahi and Maghrebi than Sudani camels. Semen colour was Creamy, Creamy and Thin 

creamy, while semen consistency was Viscous, Viscous and Semi-viscous of Fellahi, 

Maghrebi and Sudani camels, respectively. On the other hand, seminal hydrogen-ion 

concentration (pH) value and sperm mensuration showed insignificantly differences among 

the studied breeds. With regard to histological changes, seminiferous tubules of the testis 

were significantly (P<0.05) improved and highly active of Fellahi and Maghrebi breeds than 

Sudani camels (Experiment 1). The percentages of sperm motility and sperm storagability 

were significantly (P<0.05) higher, while the percentages of dead spermatozoa, abnormal 

spermatozoa, acrosome damage and chromatin damage of spermatozoa were significantly 
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(P<0.05) lower in Fellahi and Maghrebi than Sudani camels during storage at 5ºC for 3 days 

(Experiment 2). The advancement of storage time at 5ºC for 3 days decreased significantly 

(P<0.05) semen quality in different breeds. The ability of spermatozoa into penetrate cervical 

mucus showed significantly (P<0.05) better in Fellahi and Maghrebi than Sudani camels 

spermatozoa, during incubation at 37ºC for 4 hrs. The advancement of incubation times at 

37ºC was significantly (P<0.05) decreased the penetrating ability in different breeds into she-

camel cervical mucus. In conclusion, copulation time, semen quality, histological changes of 

the testis and sperm survivability showed better in Fellahi and Maghrebi than Sudani camel 

spermatozoa. 

Keywords: 

Dromedary camel, Breeds, Semen characteristics, Testis histology, Penetration. 

INTRODUCTION 

The extant Camelidae are classed in two genera. The old world genus of Camelus is generally 

accepted comprise two species. Camelus dromedaries, namely one-humped or Arabian camel 

and Camelus bactrianus, the Bactrian or two-humped camel (Wilson, 1984). In the new world 

there also exists a single genus of the Camelidae, comprising four species. Two LIma 

guanacoe and Lama vicugna, the vicuna, are wild and two, LIma glama, the LIma and LIma 

pacos, the alpaca, are domesticated (Wilson, 1984). The vicuna is occasionally considered as 

a separate genus. 

In Egypt, increasing camel productivity can help to solve the insufficient amount of animal 

meat and milk and depends firstly and mostly on reproductive efficiency. A management 

strategy that promotes maximum reproductive efficiency depends, in turn, on an 

understanding of reproductive biology of the camel (Zeidan et al., 2001). 

The camel is an important livestock species that can uniquely adapted to live in hot arid 

areas. Four camel breeds are found in Egypt (Sudani, Maghrebi, Fellahi and Al-Mowalled). 

Al-Fellahi camel breed is dominated in the Nile delta region, but not in desert environments, 

while Al-Mowalled camel breed is much more suitable as a farm and desert animal.  

Al-Sudani and Al-Maghrebi camel breeds were raised for meat and milk production 

(Wilson, 1997). 

Achievement of high reproductive levels partially depends on the success of Artificial 

Insemination (AI) which in turn is dependent on the quality of semen obtained and its 

capacity for dilution and storage with minimum loss of fertilizing ability (Tibary and 
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Anouassi, 1997). Generally, the live spermatozoa can be prolonged for several days in chilled 

state (2-5ºC). However, satisfactory fertility results are not always achieved after, as little as, 

one day of storage (Zeidan et al., 2001 and Matter, 2019) in the dromedary camels. 

The objective of the present study was to investigate the effect of camel breeds (Fellahi, 

Maghrebi and Sudani) on copulation time, semen characteristics, sperm mensuration and 

histological changes of the testes (Experiment 1). Semen quality and sperm storagability of 

different camel breeds, during storage at 5ºC were recorded.  The penetrating ability of 

spermatozoa into she-camel cervical mucus with different breeds during incubation at 37ºC 

for 4 hrs was also assessed (Experiment 2). 

MATERIAL AND METHODS 

The experimental work was carried out in Private Camel Farm, Marsa Matrouh Governorate 

during the period from January, 2016 till November, 2016, and Egypt. 

Two experiments were carried out. The first experiment aimed to investigate the effects of 

breed of the male dromedary camels (Camelus dromedarius) on copulation time, semen 

characteristics, sperm mensuration and histological changes of the testes.  The second 

experiment aimed to define the effects of different breeds on the diluted camel semen quality 

with LYC extender, during storage at 5ºC for 3 days. The pentrating ability of the diluted 

spermatozoa into she-camel cervical mucus in different breeds, during incubation at 37ºC for 

4 hrs was also assessed. 

1. Materials: 

1.1. Experimental animals: 

Three breeds of the male dromedary camels (Camelus dromedarius) aging, < 6-10 years old 

and 500-600 kg live body weight, were used in the first and second experiments. Fifteen 

camels were divided into three groups according to their breeds (Fellahi, n=5, Maghrebi, n=5 

and Sudani, n=5). 

All camels were in healthy condition and clinically free from external and internal parasites 

with a sound history of fertility in the herd. 

1.2. Feeding and management: 

The rations offered to different breeds of camels were calculated according to Banerjee 

(1988). Two types of rations were used as follows: 

Green season (From December to May):  The average amounts given per head/daily were 35kg 

Egyptian clover (Trifolium alexandrinum) and 7 kg rice straw. 
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Dry season (from June to November): Each camel was received about 2kg commercial 

concentrate mixture, 2 kg Egyptian clover hay and 9 kg rice straw daily. Clean fresh water 

was offered freely to all camels. Different camel breeds were housed in a yard which was 

provided with common feeding trough and a concrete floor provided with common sheltered 

water trough. The camels could move freely in enclosed area. 

2. Methods: 

2.1. Camels semen collection: 

Seven ejaculates were collected from each camel breed (Fellahi, Maghrebi and Sudani) of the 

dromedary camel between 0.8:00 and 10:00 a.m using an artificial vagina (AV) during the 

breeding season according to Abd El-Raouf et al. (1975). A modified artificial vagina (30 cm 

long and 5 cm internal diameter, IMV, France) as the method described by Zeidan (2002). 

AV was filled with water at 50-55ºC and the temperature inside the inner liner was stabilized 

at 45-50ºC. The ejaculates were usually comes in fractions. Fresh camel semen that has a 

jelly-like consistency is left for liquefaction for about 30-60 minutes to make the sperm 

attained motility. 

2.2. Semen extension: 

Semen samples were collected, pooled and evaluated for each breed (Fellahi, Maghrebi and 

Sudani) at <6-10 years and then diluted with lactose-yolk-citrate (LYC) extender (2.9g 

sodium citrate dehydrate, 0.04g citric acid anhydrous, 1.25g lactose and 10ml egg-yolk per 

100ml distilled water, 500 I.U/ml penicillin and 500 µg Streptomycin sulphate) according to 

Salisbury et al. (1978). Semen extension was carried out by adding the appropriate volume of 

the semen slowly to the extender as the method described by Salisbury et al. (1978).  

The dilution rate was 1 ml semen: 3 ml extender accoding to Musa et al. (1992). 

Semen samples were immediately diluted with LYC extender and kep at 25-30ºC for 

liquefaction in waterbath for 45 mins, where semen samples were shaked throughly at this 

time. Thereafter, the mixture was transported in glass containers to a cooled chamber cabinet 

at 5ºC for 3 days (Salisbury et al., 1978). 

2.3. Chilling of semen at 5ºC: 

The test tubes containing extended semen for each camel breed (Fellahi, Maghrebi and 

Sudani) were placed in a 500 ml beaker containing water at 30ºC with a thermometer in order 

to facilitate periodic check of the temperature during cooling period. Another test tubes 

containing extended semen only were placed in the beaker to maintain the extended 
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temperature similar to that of semen (all the test tubes were covered with dark plastic sheath). 

The beaker was placed in a refrigerator and gradually cooled till their temperature reached to 

5ºC during a period of 1.5-2.0 hours according to Musa et al. (1992). The cooled spermatozoa 

were kept at 5ºC for up to 3 days. After each storage time (0, 1, 2 and 3 days), the percentages 

of sperm motility, dead spermatozoa, abnormal spermatozoa, acrosome damage and 

chromatin damage of spermatozoa were recorded. 

The present study included two experiments as follows: 

The first experiment aimed to investigate the effect of breeds (Fellahi, Maghrebi and Sudani) 

of the male dromedary camels (Camelus dromedarius) on: 

1. Copulation time (minutes): 

Duration of copulation was measured from the time of penile intromission into the artificial 

vagina until withdrawal as the method described by Bravo et al. (2000). 

2. Semen characteristics: 

2.1. Semen Colour: 

Semen colour was evaluated by direct visual examination from the collecting tube (Bravo  

et al., 2000). 

2.2. Semen consistency: 

Semen consistency was qualified as viscous when semen did not dropped from a pasteur 

pipette, semi-viscous when some 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. (2000). 

2.3. Semen-ejaculate volume (ml): 

Semen-ejaculate volume (ml) was determined using a conical graduated tube. 

2.4. Hydrogen-ion concentration (pH): 

Seminal pH value was measured using universal indictor paper and standard commercial 

stains according to Karras (1952). 

2.5. Sperm motility (%): 

In general, camel sperm motility (%) was detected as oscillatory motion of the flagellum, but 

not progressive due to viscous materials (Campbell et al., 1956). The percentage of sperm 

motility was determined using one drop of the diluted semen after each storage period on dry, 

clean and pre-warmed (37ºC) glass slide. The drop of the diluted semen was covered by a 

warmed cover slip and immediately examined using high power magnification (40x). 
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Storageability (%) of different breeds (Fellahi, Maghrebi and Sudani) of the diluted cooled 

spermatozoa was refered to the percentage of original motile spermatozoa still motile after 

3 days of storage time at 5ºC according to Yassen and El-Kamash (1970). 

2.6. Dead spermatozoa (%): 

The eosin/nigrosin staining procedure was carried out by dissolving 1.67gm esion and 10.00gm 

nigrosin in distilled water up to 100ml according to Hackett and Macpherson (1965). 

2.7. Abnormal spermatozoa (%): 

The morphological of abnormal spermatozoa (%) were determined in the same smears 

prepared for live/dead spermatozoa ratio (Watson, 1975). 

2.8. Acrosome damage of spermatozoa (%): 

Assessment of the percentage of acrosome damage (%) was done according to Watson 

(1975). 

2.9. Chromatin damage of spermatozoa (%): 

Toluidine blue staining was performed as previously described by Erenpreiss et al. (2004). 

Smears were fixed in ethanol-acetic acid glactial (3: 1, v/v) for 1 min and 70% ethanol for 3 

mins. Smears were hydrolyzed for 20 mins in 1 mM HCL, rinsed in distilled water and air-

dried. One droplet of 0.025% Toluidine blue in Mcllvaine buffer (sodium citrate-phosphate) 

pH 4.0 was placed over each smear and then cover slipped. Smears were evaluated with light 

microscope magnification (x1000). The percentage of chromatin damage was estimated by 

evaluating 300 sperm cells in each smear. Spermatozoa stained as green to light blue were 

considered to have normal chromatin, while those stained dark blue to violet were considered 

to have damaged chromatin. 

2.10. Sperm-cell concentration (x10
6
/ml): 

Spermatozoa were counted using haemocytometer according to Khan (1971). 

2.11. Sperm mensuration (µm): 

Mensuration of spermatozoa was measured using calibrated eye-pice micrometer scale 

(Hemeida, 1972). Mensuration of spermatozoa was carried out on sperm-abnormality 

smears stained by Eosin-Nigrosin stain according to Campbell et al. (1956). Every pixel 

of the micrometer scale was represented of 0.085µm when an oil immersion lens (x100). 

The parameters of the mensuration of spermatozoa included length and width of sperm 

head as well as length and width of sperm tail according to Kononov (1968) and 

Banaszewska et al. (2011). 
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3. Histological changes in the camel testis: 

For histological study, three testes from each breed (Fellahi, Maghrebi and Sudani) were 

taken and put in neutral formaline saline (10%) to be preserved, then it passes in ordinary 

histological set as the method described by Carleton and Drurg (1967). 

After staining with Haematoxylin and Eosin  (H&E)  stains, the slides were examined by 

binuclear microscope and photographed by magnification (x10 & 40) according to Culling 

(1975). 

The second experiment was carried out to study the effects of breed in the dromedary camels 

(Camelus dromedarius) during storage at 5ºC for 3 days on: 

1. Extended semen quality with LYC extender (percentages of sperm motility, sperm 

storagability, dead spermatozoa, abnormal spermatozoa, acrosome damage and chromatin 

damage of spermatozoa) during storage at 5ºC for 3 days. 

2. Sperm penetration into she-camel cervical mucus with different breeds (Fellahi, Maghrebi 

and Sudani) was recorded. 

1. Sperm penetration (score): 

Sperm penetration for each breed (Fellahi, Maghrebi and Sudani camels) into she-camel 

cervical mucus was assessed as the follows: Cervical mucus was obtained from a she-camel. 

A portion of the mucus was sucked into polyethylene sealed tubes with 2 mm internal 

diameter to provide a column of 6cm length. From different breeds (Fellahi, Maghrebi and 

Sudani), semen was collected and diluted with LYC extender according to Musa et al. 

(1992) and then placed into 2 ml cuvettes (1ml each). The tubes containing the mucus were 

inserted (open end) into the cuvettes containing the extended semen and incubated at 37ºC 

for up to 4 hours. Sperm penetration was judged as the rank score as the method described 

by Hanson et al. (1982). 

3. Statistical analysis: 

Data were statistically analyzed by one-way and two-way design (ANOVA) using General 

Linear model (GLM) procedure of SAS (SAS, 2006). Duncan's multiple range test (Duncan, 

1955) was used to detect significant differences among means. Percentage values were 

transformed to arc-sin values before being statistically analyzed. Penetration score was 

analyzed by Chi-square test. 

The following model used in the first and second experiments was as follows: 
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The first experiment: 

Yij= µ + Bi + ej 

Yij  = is the observed value of the dependent variable determined from a sample taken from 

each breed. 

µ= is the overall mean. 

Bi= is the fixed effect of breed. 

ej= is the residual error 

The second experiment: 

Yijk= µ + Bi + Sj + (Bi x Sj) + eijk 

Yijk= is the observed value of the dependent variable determined from a sample taken from 

each breed. 

µ= is the overall mean. 

Bi= is the fixed effect of breed. 

Sj= is the fixed effect of storage time 

BiXSj= is the first order interaction between breed and storage time. 

e ijk= is the residual error. 

RESULTS 

The first experiment: 

1. Copulation time (min): 

Data presented in Table 1 showed that copulation time was significantly (P<0.05) longer in 

the male Fellahi and Maghrebi than Sudani camels. 

2. Semen characteristics: 

Semen colour was Creamy, Creamy and Thin creamy of Fellahi, Maghrebi and Sudani 

camels, respectively (Table 1).  In addition, semen consistency was Viscous, Viscous and 

Semi-viscous of Fellahi, Maghrebi and Sudani camels, respectively (Table 1). On the other 

hand, seminal pH value was not significantly among different breeds (Table 1) in the camels.  

Semen-ejaculate volume, (ml), the percentage of sperm motility and sperm-cell concentration 

(x10
6
/ml) showed significantly (P<0.05) higher, however, the percentages of dead spermatozoa, 

abnormal spermatozoa, acrosome damage and chromatin damage of spermatozoa were 

significantly (P<0.05) lower of Fellahi and Maghrebi camels than Sudani camels (Table 1). 
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Table (1): Copulation time and semen characteristics of breeds of the male dromedary camels 

(Means ± SE). 

Items Breed P-value 

Fellahi Maghrebi Sudani 

Copulation time (min) 7.03±0.13
a
 7.03±0.11

a
 4.10±0.08

b
 0.002 

Semen cooler Creamy Creamy Thin-creamy 0.001 

Semen consistency Viscous Viscous Semi-visocous 0.001 

Semen-ejaculate volume (ml) 6.18±0.11
a
 6.12±0.014

a
 4.82±0.06

b
 0.002 

Hydrogen-ion-conc. (pH) 7.53±0.16
a
 7.48±0.15

a
 7.64±0.18

a
 0.237 

Sperm motility (%) 76.18±1.45
a
 75.15±1.22

a
 62.81±1.14

b
 0.001 

Dead spermatozoa (%) 11.78±0.14
c
 18.30±0.16

b
 22.73±0.19

a
 0.002 

Abnormal spermatozoa (%) 5.82±0.12
c
 11.52±0.14

b
 16.32±0.18

a
 0.003 

Acrosome damage (%) 2.14±0.06
c
 5.65±0.10

b
 8.16±0.13

a
 0.006 

Chromatin damage (%) 1.12±0.06
c
 2.96±0.08

b
 4.72±0.10

a
 0.002 

Sperm-cell conc. (x10
6
/ml) 462.19±13.82

a
 458.12±11.54

a
 411.23±12.67

b
 0.001 

 

a-c Within rows, within breed, means with different superscripts letters differ significantly 

(P<0.05). 

n = 5 

3. Sperm mensuration of the camels (µm): 

Data presented in (Table 2) revealed that sperm mensuration, head shape index, tail shape 

index and total length of Fellahi and Maghrebi camels was insignificantly higher than 

Sudani camels. 
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Table (2): Effects of different breeds on sperm mensuration (µm) of the male dromedary camels 

(Means ± SE).  

Sperm 

mensuration (µm) 

Breed P-value 

Fellahi Maghrebi Sudani 

Head length 6.25±0.08 6.18±0.08 6.14±0.07 0.732 

Head width 2.91±0.06 2.67±0.07 2.58±0.06 0.0651 

Head breadth 3.42±0.07 3.29±0.07 3.11±0.05 0.430 

Head shape index 0.46 0.43 0.42 0.624 

Tail of spermatozoa 

(Mid, Main and End 

piece) : 

    

Tail length 46.01±0.73 45.89±0.68 45.10±0.57 0.327 

Tail width 1.64±0.04 1.53±0.05 1.25±0.04 0.261 

Tail breadth 1.85±0.06 1.81±0.06 1.37±0.05 0.472 

Tail shape index 7.36 7.42 7.34 0.526 

Total length 52.26±0.82 52.07±0.74 51.24±0.64 0.328 

 

Head shape index = Width / length ratio. 

Tail shape index   = Tail length / Head length ratio. 

4. Histological changes in the testis: 

Plate 1 shows that seminiferous tubules of Fellahi testes camels had a typical stratified 

germinal epithelium rest on clear basement membrane with different maturation stages 

(Spermatogonia, primary spermatocytes, secondary spermatocytes and spermatids). In 

addition, characteristics of moropathological changes with regard to changes in tunica 

albuginea, Leydig cells proliferation and number of affected seminiferous tubules, 

characteristics changes  represented by thick  tunica  albuginea (TA,)  marked proliferation of 

the Leydig cells (LYC) associated with atrophy (AST), compression and inactivation of about 

35-40% (average 37.8%) of the seminiferous tubules were recorded. Other tubules, about 20-

25% (average 22.2%) showed degenerative and apoptotic changes in the spermatogonia and 

spermatocytes with partial arrest of spermatogenesis. 
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Plate (1): Cross section of Fellahi camels showing normal spermatogenesis and sperm- genesis   with a 

normal morphology of most of spermatogonia, Sertoli cells, spermatocytes, spermatids and 

spermatozoon. H & E X 200. 

 

 

 

 

 

 

 

Plate (2): Cross section of Meghrabi camels showing marked proliferation of the Leydig cells (LYC) 

associated with atrophy (AST),compression and inactivation of some seminiferous 

tubules .Other tubules, about 20-25% showed degenerative and apoptotic changes in the 

spermatogonia and spermatocytes with partial arrest of spermatogenesis and sperm genesis. 

H & E X 200.  

 

 

 

 

 

 

Plate (3): Cross section of Sudani camels showing moderate Leydig cell proliferation (LYC) associated 

with atrophy and degeneration of seminiferous tubules. H & E X 200. 
         

With regard to Maghrebi camels (Plate 2), most of Leydig cells had small size and present 

singly or scattered here with great reduction in the number of blood and lymphatic vessels. 

Normal histo-morphological changes with normal spermatogenesis and normal sperm- 
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genesis, however mild moropathological changes were seen in some seminiferous tubules.  

About  5-10 % (  average 7.2% ) of the tubules were affected , such tubules showed partial 

arrest of spermatogenesis (PASG) as a result of degeneration and apoptosis of both 

spermatogonia and spermatocytes(ASPG,  DSPG, AST, DST) with mild  proliferation of the 

Leydig cells (LYC) . 

Few Leydig cells were binucleated and some appeared very large with interstitial granular 

eosinopilic cytoplasm in Sudani camels (Plate 3). In addition, the amount of interstitial tissues 

started to diminished. Revealed apparently normal histo-morphological characters with 

normal spermatogenesis (NSG) and presence of normal intra-luminal sperm cells. A few 

seminiferous tubules, (About 10-12%, average 10.4 %) showed (focal) histo-morphological 

abnormalities especially degeneration and apoptosis of spermatocytes and spermatid (AST, 

DST, DSD, ASD) together with moderate Leydig cell proliferation (LYC) associated with 

atrophy and degeneration of about 15-20% (average (17.8%) of the seminiferous tubules 

(AST). The tunica albuginea appeared markedly thickened. 

None of the available literature studied on the effects of breed on histological changes in the 

tests of the dromedary camels. 

The second experiment: 

1. Camel semen quality during storage at 5ºC: 

The percentage of motile spermatozoa (Table 3) increased significantly (P<0.05), while 

percentages of dead spermatozoa (Table 4), abnormal spermatozoa (Table 5), acrosome 

damage (Table 6) and chromatin damage of spermatozoa (Table 7) decreased significantly 

(P<0.05) of the diluted Fellahi and Maghrebi spermatozoa as compared to Sudani camels 

spermatozoa with LYC extender. 

The advancement of storage time at 5ºC decreased significantly (P<0.05) the percentage of 

motile camel spermatozoa (Table 3), however, percentages of dead spermatozoa (Table 4), 

abnormal spermatozoa (Table 5), acrosome damage (Table 6) and chromatin damage of 

spermatozoa (Table 7) increased significantly (P<0.05) of Fellahi and Maghrebi spermatozoa 

diluted with LYC extender as compared to Sudani camel spermatozoa with different 

successive storage times at 5ºC for 3 days.. 
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Table (3): Mean percentage of motile camel spermatozoa in different breeds during storage at 

5ºC for 3 days (Means±SE).  

Storage time  

(day) 

Breed Mean 

Fellahi Maghrebi Sudani 

0 67.11±0.82 65.389±0.81 60.56±0.78 64.52±0.80
A
 

1 56.87±.72 56.12±0.73 48.61±0.70 53.86±0.71
B
 

2 44.91±0.68 43.56±0.67 37.82±0.42 42.09±0.62
C
 

3 30.56±0.40 29.78±0.40 23.50±0.36 27.94±0.38
D
 

Overall mean 49.86±0.72
a
 48.83±0.71

a
 42.62±0.64

b
 47.10 

Storagability 45.53
a
 45.19

a
 38.80

b
 40.30 

 

A-D Values with different superscripts within a column are significantly different (P<0.05). 

a-b   Values with different superscripts within a row are significantly different (P<0.05). 

 

Table (4): Mean percentage of dead camel spermatozoa in different breeds during storage at 

5ºC for 3 days (Means±SE).  

Storage time  

(day) 

Breed Mean 

Fellahi Maghrebi Sudani 

0 18.22±0.14 20.87±0.16 25.43±0.19 21.50±0.18
D
 

1 25.46±0.19 26.18±0.22 33.60±0.28 28.41±0.27
C
 

2 39.17±0.29 41.50±0.32 48.23±0.46 42.96±0.32
B
 

3 56.34±0.48 56.40±0.45 64.85±0.67 59.19±0.53
A
 

Overall mean 34.79±0.26
b
 36.23±0.27

b
 43.02±0.35

a
 38.0 

A-D Values with different superscripts within a column are significantly different (P<0.05). 

a-b   Values with different superscripts within a row are significantly different (P<0.05). 
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Table (5): Mean percentage of abnormal camel spermatozoa in different breeds during 

storage at 5ºC for 3 days (Means±SE).  

Storage time  

(day) 

Breed Mean 

Fellahi Maghrebi Sudani 

0 9.64±0.13 10.36±0.14 10.12±0.14 10.04±0.13
C
 

1 10.25±0.14 12.84±0.16 12.67±0.17 11.92±0.18
C
 

2 12.73±0.19 14.35±0.23 16.89±0.25 14.62±0.23
B
 

3 17.82±0.24 17.41±0.26 28.89±0.29 21.39±0.27
A
 

Overall mean 12.61±0.19
b
 13.74±0.21

b
 17.16±0.26

a
 14.50 

A-C Values with different superscripts within a column are significantly different (P<0.05). 

a-b   Values with different superscripts within a row are significantly different (P<0.05). 

Table (6): Mean percentage of acrosome damage of spermatozoa in different breeds during 

storage at 5ºC for 3 days (Means±SE).  

Storage time  

(day) 

Breed Mean 

Fellahi Maghrebi Sudani 

0 3.16±0.08 3.42±0.09 4.53±0.12 0.70±0.09
C
 

1 3.87±0.11 4.78±0.13 5.64±0.16 0.76±0.12
C
 

2 4.53±0.13 5.16±0.16 7.13±0.19 5.60±0.17
B
 

3 6.74±0.22 7.19±0.20 11.86±0.26 8.59±0.23
A
 

Overall mean 4.57±0.13
b
 5.13±0.17

b
 7.29±0.21

a
 5.66 

A-C Values with different superscripts within a column are significantly different (P<0.05). 

a-b   Values with different superscripts within a row are significantly different (P<0.05). 

Table (7): Mean percentage of chromatin damage of spermatozoa in different breeds during 

storage at 5ºC for 3 days (Means±SE).  

Storage time  

(day) 

Breed Mean 

Fellahi Maghrebi Sudani 

0 1.45±0.08 1.53±0.09 1.87±0.11 1.61±0.12
C
 

1 1.83±0.09 2.17±0.14 2.76±0.16 2.25±0.16
B
 

2 2.14±0.15 2.82±0.16 3.19±0.19 2.71±0.17
B
 

3 3.71±0.19 4.06±0.23 7.65±0.26 5.14±0.24
A
 

Overall mean 2.28±0.16
b
 2.64±0.15

b
 3.86±0.19

a
 2.92 

A-C Values with different superscripts within a column are significantly different (P<0.05). 

a-b   Values with different superscripts within a row are significantly different (P<0.05). 
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2. Assessment of the camel fertility using a mucus penetration test: 

Fig. (1) showed that, the penetrating abitity of spermatozoa into she-camel cervical mucus 

was significantly (P<0.05) better of the diluted Fellahi and Maghrebi camels spermatozoa 

with LYC extender than Sudani camels spermatozoa during incubation at 37ºC for 4 hrs. 

Moreover, the advancement of incubation time at 37ºC for 4 hrs was significantly (P<0.05) 

lower the penetrating ability of the diluted spermatozoa with LYC extender into she-camel 

mucus in different breeds (Fellahi, Maghrebi and Sudani camels). 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Penetrating ability of different breeds in the dromedary camel spermatozoa into she-

camel cervical mucus, during incubation at 37ºC for 4 hours. 

* Significantly different from control in the same time point (P<0.05). 

DISCUSSION 

In the present study, copulation time (mins) was significantly (P<0.05) improved in the male 

Fellahi and Maghrebi than Sudani camels (Table 1). The longest time of copulation was 

recorded in Fellahi camels, while the shortest time was recorded in Sudani camels.  

These findings may be due to the increase of steroid hormone secretion in Fellahi and 

Maghrebi camels, consequently, increase of testosterone hormone level (Abd El-Azim, 1996) 

which stimulate copulation time as compared to Sudani camels. In addition, Fellahi and 

Maghrebi camels were more adapted to Egyptian environmental conditions than Sudani 

camels. Similar trends were recorded by El-Mahdy (2019) of the dromedary camels. 

Semen colour was Creamy in Fellahi and Maghrebi camels and thin creamy in Sudani camels 

(Table 1). Similar trends were recorded by Garnica et al. (1993). The different colour of 
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semen in different breeds may be due to different concentrations of spermatozoa and semen 

consistency (Zeidan et al., 2001). Moreover, semen consistency was Viscous in Fellahi and 

Maghrebi camels and Semi-viscous with Sudani camels (Table 1). Viscosity of semen is 

usually attributed to presence of mucopolysaccaharides (Garnica et al., 1993) which can only 

from secretion of the bulbourethral glands or the prostate gland. The physiological role of 

mucopolysaccaharides is not clear. Similar trends were recorded by Zeidan et al. (2001) and 

El-Mahdy (2019) of the dromedary camels. 

Our results revealed that, semen-ejaculate volume (ml), percentage of sperm motility and 

sperm-cell concentration (x10
6
/ml) increased significantly, while the percentages of dead 

spermatozoa, abnormal spermatozoa, acrosome damage and chromatin damage of 

spermatozoa decreased significantly in Fellahi and Magherbi camels as compared to Sudani 

camels (Table 1). Sudani camels revealed a hypoactive Leydig cell which are considered to be 

testosterone hormone producing factor, so this reflected on semen characteristics. Similar 

trends were recorded by Abdel-Raouf et al. (1975), Tingari et al. (1993) and Zeidan et al. 

(2001) of the dromedary camels. El-Mahdy (2019) found also that the percentage of 

chromatin damage of spermatozoa was significantly lower of Fellahi and Maghrebi camels 

than Sudani camels. There are many fluctuation in damaged DNA spermatozoa such as 

imperfect of spermatogenesis process, apoptosis, reactive oxygen species in vitro handling, 

and type of extender and cryopreservation stress (Baiee et al., 2017). 

Moreover, seminal pH value and sperm mensuration (µm) were not significant (Table 1) 

among different camel breeds (Fellahi, Maghrebi and Sudani).  Foote and Bratton (1960) 

indicated the importance of seminal pH value. Similar findings were recorded by Salisbury  

et al. (1978) in bulls and Zeidan et al. (2001) in the dromedary camel spermatozoa. In addition, 

sperm mensuration (µm) in different breeds (Table 2) was insignificantly which may reflect to 

similar stimulate gonadal activity and spermatogenesis processes with different breeds 

(Fellahi, Maghrebi and Sudani). These results are in partially agreement with those of Zeidan 

et al. (2001) of the dromedary camels. The present study revealed also that, highly active 

seminiferous tubules of Fellahi and Maghrebi camels and more stratified germinal epithelium 

rested on clear basement membrane than Sudani camels (Plates 1, 2 and 3). These findings 

may be due to the better of spermatogenesis processes of Fellahi and Maghrebi camels than 

Sudani camels. Similar trends were recorded by Matter (2019) in Fellahi, Abd El-Hag et al. 

(2005) in Sudani, El-Khasmi et al. (2011) in Maghrebi and Matter (2019) in Fellahi, camels. 
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In respect to the diluted semen with LYC extender stored at 5ºC, percentages of sperm 

motility and sperm storagability of Fellahi and Maghrebi camel spermatozoa showed 

significantly higher, while percentages of dead spermatozoa, abnormal spermatozoa, 

acrosome damage of spermatozoa and chromatin damage of spermatozoa showed 

significantly lower than Sudani camels (Tables 3, 4, 5, 6 and 7). These findings may be 

attributed to low semen quality and sperm storagability in Sudani than Fellahi and Magherbi 

camels. Moreover, storage of semen at low temperature caused structural damage of acrosome 

as a result of cold shock. These changes are followed by a decrease in the proportion of 

spermatozoa with intact acrosome and an increase in the release of enzymes into the 

extracellular medium (Zeidan et al., 2001). 

On the other hand, the increase of chromatin damage in Sudani camels spermatozoa may be 

due to the decrease of adenosine triphosphat which activated, apparently, ability of 

resynthesizing. This was accompanied with a precipitious fall in the rate of fructolysis, 

consequently increased chromatin damage of spermatozoa. Similar trends were reported by 

Zeidan et al. (2001) and El-Mahdy (2019) of the dromedary camels and Khalifa et al. 

(2013) in ram spermatozoa. However, Pradana et al. (2016) found that sperm chromatin 

integrity of dog spermatozoa was not significantly different between extenders type during 

storage at 5ºC. 

Our results revealed also that, the advancement of storage time at 5ºC decreased significantly 

the percentages of sperm motility and storagability, however, the percentages of dead 

spermatozoa, abnormal spermatozoa,  acrosome damage and chromatin damage of 

spermatozoa increased significantly of the diluted camel spermatozoa with LYC extender 

(Tables 3, 4, 5, 6 and 7) for different camel breeds (Fellahi, Magherbi and Sudani).  These 

findings may be due increase of sperm motility that caused an increase in sperm metabolic 

activity, consequently increase of lactic acid production which in turn exerts a toxic effect on 

the sperm cells (Mann and Lutwak-Mann, 1981) in bull. 

With regard to breeds, in vitro response of the spermatozoa-cervical mucus system of Fellahi 

and Maghrebi camels showed significantly better than Sudani camels with the successive 

incubation at 37ºC for 4 hrs (Figure 1). Aitken et al. (1983) found a close correlation between 

human movement of spermatozoa and their penetrating ability into cervical mucus. 

Alexander (1981) and Murase et al. (1990) reported that the duration of sperm motility and 

penetration distance in the mucus were closely correlated to the pregnancy and conception 
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rate. Similar trends were recorded by Zeidan (2002), El-Mahdy (2019) and Matter (2019) 

of the dromedary camel spermatozoa. 

In addition, the prolongation of incubation time at 37ºC for 4 hrs showed significantly lower 

the penetrating ability of Fellahi, Maghrebi and Sudani camels with different successive 

incubation times at 37ºC Fig. (1). these results may related with a decrease in the proportion 

of motile spermatozoa with different successive incubation times in different camel breeds 

(Fellahi, Maghrebi and Sudani), similar to that recorded by Zeidan et al. (2001) and  

El-Mahdy (2019) in the dromedary camels. 

In conclusion, it can be recommended to collect and storage of Fellahi and Maghrebi 

camel spermatozoa at 5ºC for artificial insemination (AI) programs to enhance of 

fertilizing ability of she-camels. Particularly in the desert regions where liquid nitrogen 

may not be available for freezing semen. Further detailed studies are required to 

establish the reproductive efficiency of the male dromedary camels, under Egyptian 

environmental conditions. 

REFERENCES 

Abd El-Azim, A.M. (1996): Aging and its effect on the reproductive performance of male one-

humped camel during different seasons. Ph. D. Thesis, Fac. Vet. Med., Zagazig Iniv., Zagazig, 

Eguypt. 

Abd El-Hag, S.E.D. Shaddad, S.A. and Hassan, T. (2005): Status of some chemical and 

biochemical parameters of camel blood in the rainy season in the sudan. J. Anim. Vet. Adv., 

4: 713-715. 

Abd El-Raouf, M.F.; Fatah El-Bab, M.R. and Owaida, M.M. (1975): Studies on reproduction in 

the camel (Camelus dromedaries). V. Morphology of the testes in relation to age and season. 

J. Reprod. Fertile., 43: 109-116. 

Aitken, R.J.; Best, F.; Richardson, D.W.; Schats, R. and Simm, G. (1983): Influence of caffeine on 

movement characterististics, fertility capacity and ability to penetrate cervical mucus of 

human spermatozoa. J. Repord. Fertil, 67: 19-27. 

Alexander, N.J. (1981). Evaluation of male infertility with an in-vitro cervical mucus penetration test. 

Fertile. Steril., 36: 201-208. 

Baiee, F.H.; Wahid, H.; Rosnina, Y.; Ariff, O.M.; Yimer, N.; Salman, H.; Tarig, A.A. and 

Khumran, A.M. (2017): Hypo-osmotic swelling test modification to enhance cell membrane 

integrity evaluation in cryopreserved bull semen. Pakistan J. of Tropical Agric. Sci., 40 (2): 

257-268. 



 

 
[[[ 

 
]]]]] 

 
 

 

 
 

[ 

 147 j.Egypt.vet.med.Assoc 80, no 2, 129 – 149 (2020) 

 

EFFECTS OF BREEDS OF THE MALE DROMEDARY CAMEL ………… 

……. IMPROVEMENT. ……… 

………. 

……….. 

Banaszewska, D.; Kondracki, S.; and Wysokinska, A. (2011): Effect of age on the dimensions 

and shape of spermaztozoa of Large White Polish boars Arch. Tierz, 54 (5), 504-514. 

Banerjce, G.C. (1988). "Feeds and Principles of Animal Nutritions". Mohan Primalani of Oxford and 

IBH Publisthing Co. 66. Janpath, New Delhi, India. 

Bravo, P.W.; Skidmore, J.A. and Zhao, X.X. (2000): Reproductive aspects and storage of semen in 

camelidae. Anim. Reprod. Sci., 62: 173-193. 

Camplbell, R.C.; Dott, H.M. and Glover, T.D. (1956): Nigrosin-Eosin as stain for differentiating 

live and dead spermatozoa. J. Agric Sci., 48: 1-8. 

Carleton, M.A. and Drurg, R.A.B. (1967): Correlations Histological Technique. 3
rd

 Ed. Oxford 

Univ., Press, New York, Toronto. 

Culling, C.F.A. (1975): Handbook of Histopathological and Histochemical Techniques. 3
rd

 Ed., 

Books Worth, London, UK. 

Duncan, D.B. (1955): Multiple range and multiple F-test. Biometrics, 11: 10-42. 

El-Khasmi, M.; Riad, F.; Safwate, A.; Tahri, El-Hassane; Farh, M.; Najia El-Abbadi, Coxam, V. 

and Faye, B. (2011): Circulating levels of 25-hydroxyvitamin D and testosterone during the 

rutting and non-rutting periods in Moroccan dromedary camels (Camelus dromedaries). Emir. 

J. Food Agric., 23 (4): 368-374. 

El-Mahdy, A.M.M. (2019): Some genetic and non-genetic factors affecting blood parameters and 

relationship with performance in camels. MSc. Thesis, Fac. of Agric., Zagazig Univ., Egypt. 

Erenpreiss, J.; Jepson, K.; Giwereman, A.; Tsarev, I.; Erenpreisa, J. and Spano, M. (2004): 

Toluidina blue cytometry test for sperm DNA conformation: Comparison with the flow 

cytometric sperm chromatin structure and TUNEL assays. Hum. Reprod., 19: 2277-2282. 

Foote, R.H. and Bratton, R.W. (1960): Survival of bovine spermatozoa stored at 5 and 25
°
C in 

extenders containing varying levels of egg yolk, glucose, glycine, glycerol, citrate and other 

salts. J. Dairy Sci., 43: 1322-1329. 

Garnica, J.; Achata, R. and Bravo, P.W. (1993): Physical and biochemical characteristics of alpaca 

semen. Anim. Reprod. Sci., 32: 85-90. 

Hackett, A.J. and Macpherson, J.W. (1965): Some staining procedures for spermatozoa. Canadian 

Vet. J., 6: 55062. 

Hanson, E.W.; Overstreet, I.W. and Katza, D.F. (1982): A study of the relationship of motile 

sperm numbers in cervical mucus 48 hours after artificial insemination with subsequent 

fertility. American J. Obst. Gyneacology, 143: 85-90. 

Hemeida, N.A. (1972): Studies on semen characteristics in bucks. M.V.Sc. Thesis, Fac. of Vet. Med. 

Cairo Univ., Egypt. 



 
 
 

 
 

[[ 

 148 
j.Egypt.vet.med.Assoc 80, no 2. 129 – 149 (2020) 

 

E.A.A. Ahmadi & M.Y.I. Youssef  
 

Karras, W. (1952): Waermewasserbad und registrars, ihreentwicklung und anwendung Deutschland 

tieraezli-Wochenshr, 59. (Supp 1.2 60-62 and 68-69. 

Khalifa, T.; Lymberopoulos, A. and Theodosiadou, E. (2013): Association of soybean-based 

extenders with field fertitly of stored ram (Ovisaries) semen: a randomized double-blind 

parallel group design. Theriogenology, 79: 517-527. 

Khan, A.A. (1971): Sexual behaviour of the male camel (Camelus dromedaries) and some studies on 

semen. MVSc. Thesis, Bikaner University, Undaipur, India. 

Kononov, V.P. (1968): Cytophotometric investigation of dynamics of deoxyribonucleic acid content 

in boars spermatozoa when semen is preserved outside the organism. Dki, Soviet Ush. K. VI. 

Intern/ Cong. on Reprod. and AI, Moscow, pp. 32. 

Mann, T. and Lutwak-Mann, C. (1981): Male Reproductive Function and Semen. Springer-Verlag 

Berlin, Heidelberg, New York, USA, pp. 264-268. 

Matter, M.A.S. (2019): Reproductive and physiological studies on the male dromedary camels during 

breeding and non-breeding seasons under Egyptian condition. MSc. Thesis, Fac. Agric, Cairo, 

Al-Azhar Univ., Egypt. 

Murase, T.; Okuda, K. and Sato, K. (1990): Assessment of bull fertility using a mucus penetration 

test and a human chorionic gonadotropin stimulation test. Theriogenology, 34: 801-812. 

Musa, B.; Sieme, H.; Merkt, H. and Hago, B.E.D. (1992): Artificial insemination in dromedary 

camels. Proc. 1
st
 Intern. Camel Cong., Dubai, U.A.E. pp. 182. 

Pradana, M.Y.W.; Bebas, W. and Puja, K. (2016): The effect of soyabean extender on viability and 

DNA integrity of Kintamani dog sperm on cold storage. Vet. Sci. and Medicine J., 4 (1):  11-16. 

Salisbury, G.W.; Van Demark, N.L. and Lodge, J.R. (1978): Physiology of Reproduction and 

Artificial Insemination of Cattle. W.H. Freeman and Company, San Francisco, USA. 

SAS (2006): SAS Users Guide: Statistical Analysis System. Inc. Editors, Cary, NC, USA. 

Tibary, A. and Anouassi, A. (1997): Theriogenology in Camelidae. Vet. Res. Center. 1
st
 Ed., 

Ministry of Culture and Information, Abu Dhabi, U.A.E. 

Tingari, M.D.; Ramos, A.S.; Gaili, E.S.; E.S.; Rahma, B.A. and Soad, A.H. (1993). Morphology 

of the testis of the one humped camel in relation to age and reporoductive capacity. J. 

Anatomy, 139: 133-143. 

Watson, P.F. (1975): Use of a giemsa stain to detect changes in acrosomes of frozen ram 

spermatozoa. Vet. Rec., 97: 12-15. 

Wilson, R.T. (1984): The camel. Longman, London, pp. 83-101. 

Wilson, R.T. (1997): Types and breeds of one-humped camel. J. Camel Pract. Res., 4-11. 

Yassen, A.M. and El-Kamash, M.A. (1970): Storagability of buffalo bull sperm in skim milk 

extenders. Alexandria, J. Agric. Res., 18: 7-12. 



 

 
[[[ 

 
]]]]] 

 
 

 

 
 

[ 

 149 j.Egypt.vet.med.Assoc 80, no 2, 129 – 149 (2020) 

 

EFFECTS OF BREEDS OF THE MALE DROMEDARY CAMEL ………… 

……. IMPROVEMENT. ……… 

………. 

……….. 

Zeidan, A.E.B. (2002): Semen quality, enzymatic activities and pentrating ability of spermatozoa into 

she-camel cervical mucus as affected by caffeine addition. J. Camel Pract. Res., 9: 153-161. 

Zeidan, A.E.B.; Habeeb, E.A.S.; Ahmadi, E.A.; Amer, H.A. and Abd El-Razik, M.A. (2001): 

Testicular and physiological changes of the male dromedary camels in relation to different age 

and season of the year. Proc.  2
nd

 Intern. Conf. Anim. Prod. Health in Semi-Arid Areas, El-

Arish, North Sinai, Egypt, pp. 147-160. 

 

 الملخص العربً

تأثٍر سلالات ذكىر الجمال العربٍة المختلفة على صفات السائل المنىي وقدرتها على الحفظ والتغٍرات 

 الهستىلىجٍة فً الخصٍة

السٍد أبى الفتىح أحمدي
1

محمد ٌىسف – 
2

 

ِؼٙذ بحٛد الإٔخبج اٌح١ٛأٟ -1
1
 ِصش. –اٌد١ضة  –اٌذلٟ  – 

 ِصش. –خبِؼت اٌضلبص٠ك  -ت اٌطب اٌب١طشٞ و١ٍ -لسُ اٌصحت اٌؼبِت اٌب١طش٠ت   -2

ِغشبٝ(  5فلاحٝ ٚ 5سٛدأٝ ٚ  5سٕـٛاث )  11-6روــش خّـً اػّبس٘ـُ أوبش ِٓ  15أخـش٠ـج ٘ـزٖ اٌذساسـت ػٍـٝ ػــذد 

 ٚرٌه ػٍٝ حدشبخ١ٓ. حُ خّغ اٌسبئً إٌّٛٞ ٌىً سلاٌت بإسخخذاَ اٌّٙبً الاصطٕبػٟ. حُ حمذ٠ش فخشة اٌدّبع، صفبث اٌسبٌئً

إٌّٛٞ، أبؼبد اٌح١ٛاْ إٌّٛٞ ٚاٌخغ١شاث اٌٙسخٌٛٛخ١ت فٟ اٌخص١ت )اٌخدشبت الأٌٚٝ(. أِب فٟ اٌخدشبت اٌثب١ٔت فمذ حُ خّغ ٚحخف١ف 

أ٠بَ. وزٌه حُ حمذ٠ش ِذٜ  3َ ٌّذة °5ٌىً سلاٌت ٚحفظج ػٍٝ دسخت حشاسة  (LYC)سخشاث  -اٌسبئً إٌّٛٞ بّخفف اٌلاوخٛص 

ِؼ١ٍّب ٚوزا لذسحٙب ػٍٝ إٌفبر داخً ِخبغ ػٕك اٌشحُ فٟ إٌٛق ٌٍسلالاث اٌّخخٍفت اثٕبء اٌخحع١ٓ إسخدببت اٌح١ٛأبث ا٠ٌّٕٛت 

 سبػبث. 4َ ٌّذة °37ػٍٝ دسخت حشاسة 

( فٟ فخشة اٌدّبع )دلبئك( ، حدُ لزفت اٌسبئً إٌّٛٞ )ًِ(، حشوت 1.15أٚظحج إٌخبئح أْ ٕ٘بن ص٠بدة ِؼ٠ٕٛت )ػٍٝ ِسخٜٛ 

X10)( ٚحشو١ض اٌح١ٛأبث ا٠ٌّٕٛت اٌح١ٛأبث ا٠ٌّٕٛت )%
6
/ml) ٜٛ( فٟ إٌسبت 1.15. فٟ ح١ٓ وبْ ٕ٘بن إٔخفبض ِؼٕٛٞ )ػٍٝ ِسخ

اٌّئ٠ٛت ٌٍح١ٛأبث ا٠ٌّٕٛت ا١ٌّخت ٚاٌشبرة ٚشٛار الاوشٚسَٛ ٚشزٚر اٌىشِٚبح١ٓ، فٟ اٌدّبي اٌفلاحٟ ٚاٌّغشبٟ ػٓ اٌدّبي اٌسٛدأٟ. 

ّٟ خف١ف ، ب١ّٕب وبٔج ٌضٚخت اٌسبئً إٌّٛٞ ٌضخٗ، ٌضخٗ ٚشبٗ ٌضخٗ فٟ اٌدّبي وبْ ٌْٛ اٌسبئً إٌّٛٞ وش٠ّٟ، وش٠ّٟ ، وش٠

فٟ اٌسبئً إٌّٛٞ ٚوزٌه ابؼبد اٌح١ٛأبث ا٠ٌّٕٛت  pHاٌفلاحٟ ، اٌّغشبٟ ٚاٌسٛدأٟ ػٍٝ اٌخشح١ب. ِٓ ٔبح١ت أخشٜ ٌُ حخخٍف ل١ّت 

( فٟ اٌم١ٕبث ا٠ٌّٕٛت ٚوزٌه ص٠بدة ٔشبغٙب فٟ 1.15وبْ ٕ٘بن ححسٓ ِؼٕٛٞ )ػٍٝ ِسخٜٛ ِؼ٠ٕٛب بإخخلاف اٌسلالاث اٌّذسٚست. 

( فٟ إٌسبت اٌّئ٠ٛت 1.15اٌدّبي اٌفلاحٟ ٚاٌّغشبٟ ػٓ اٌدّبي اٌسٛدأٟ )اٌخدشبت الأٌٚٝ(. وبْ ٕ٘بن ص٠بدة ِؼ٠ٕٛت )ػٍٝ ِسخٜٛ 

( فٟ إٌسبت اٌّئ٠ٛت ٌىً ِٓ 1.15بن أخفبض ِؼٕٛٞ )ػٍٝ ِسخٜٛ ٌحشوت اٌح١ٛأبث ا٠ٌّٕٛت ٚوزٌه لذسحٙب ػٍٝ اٌحفظ، ب١ّٕب وبْ ٕ٘

اٌح١ٛأبث ا٠ٌّٕٛت ا١ٌّخت ٚاٌشبرة ٚشٛار الاوشٚسَٛ ٚشزٚر اٌىشِٚبح١ٓ فٟ اٌدّبي اٌفلاحٟ ٚاٌّغشبٟ ػٓ اٌدّبي اٌسٛدأٟ ػٕذ اٌحفظ 

ث اٌّخخٍفت  فٟ فخشاث اٌحفظ اٌّخخب١ٌت ػٍٝ أ٠بَ، فٟ ح١ٓ أخفعج ٔٛػ١ت اٌسبئً إٌّٛٞ فٟ اٌسلالا 3َ ٌّذة °5ػٍٝ دسخت حشاسة 

( 1.15(. وبْ ٕ٘بن إٔخفبض ِؼٕٛٞ )ػٍٝ ِسخٜٛ 1.15أ٠بَ  )اٌخدشبت اٌثب١ٔت( بذسخت ِؼ٠ٕٛت )ػٍٝ ِسخٜٛ  3َ ٌّذة °5دسخت حشاسة 

وبْ ِؼذي ٔفبر٠ت فٟ ٔٛػ١ت اٌسبئً إٌّٛٞ فٟ اٌسلالاث اٌّخخٍفت )فلاحٟ ، ِغشبٟ ، سٛدأٟ( ٚرٌه ِغ اٌخمذَ فٟ فخشة اٌحفظ. 

(. فٟ اٌدّبي اٌفلاحٟ ٚاٌّغشبٟ ػٓ اٌدّبي 1.15اٌح١ٛأبث ا٠ٌّٕٛت داخً ِخبغ ػٕك اٌشحُ أفعً بذسخت ِؼ٠ٕٛت )ػٍٝ ِسخٜٛ 

سبػبث، ٌٚىٓ أخفط ِؼذي ٔفبر٠ت اٌح١ٛأبث ا٠ٌّٕٛت داخً ِخبغ ػٕك  4َ ٌّذة °37اٌسٛدأٟ أثٕبء اٌخحع١ٓ ػٍٝ دسخت حشاسة 

 َ.°37سلالاث اٌّخخٍفت ِغ اٌخمذَ فٟ فخشة اٌخحع١ٓ ػٍٝ دسخت حشاسة اٌشحُ ٌٍٕٛق فٟ اٌ

 


