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ABSTRACT 
 
        The present study was carried out to evaluate concentrations of zinc and copper in milk, some reproductive aspects of Klebi 

ewes during the hot and cold seasons in south Egypt. According to season of lambing, 48 ewes lambed in the cold months, while 

47 ewes lambed during hot months were used in this study. Results showed that concentrations of zinc and copper in Klebi ewe 

milk were higher (2.23±0.3 and 0.48±0.05 mg/l) in cold than in hot months (1.33±0.2 and 0.2±0.03 mg/l, P<0.05), respectively. 

Lambing (P≥0.05) and twining (P<0.05) rates tended to be higher in cold than in hot months (122.9 and 106.4 and 37.3 and 

12.0%, respectively). Stillbirth, abortion and retained placenta rates were more frequent in ewes lambed in hot than in cold 

months (8, 6, 4.3 vs. 5, 4, 2.1%, P≥0.05), respectively. Positive correlation coefficient (P<0.05) between each of zinc or copper 

concentration in Klebi ewe milk and both lambing and twining rates (r=0.615, 0.452, 0.631 and 0.684, respectively). Negative 

correlation coefficient (P<0.05) was recorded between each of zinc and copper concentration in Klebi ewe milk and stillbirth, 

abortion and retained placenta rates. The current study demonstrated seasonal changes in concentration of zinc and copper in 

Klebi ewe milk, which were associated with pronounced alteration in reproductive process of Klebi ewes. Reproductive 

performance of Klebi ewes in cold was better than in hot season. Therefore the present study may conclude that dietary 

supplementation of zinc and copper, particularly during the hot season is recommended for improving reproductive aspects of 

Klebi ewes under environmental conditions of south Egypt.  
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INTRODUCTION 
 

      Sheep contribute to 1.3% from the total world milk 

production, according to FAO (2010). Majority of the 

sheep population in Egypt is in small holders (Ministry 

of agriculture, personal communication), most of the 

small holders depend on grazing for feeding their herds. 

Under extensive grazing system, the reproduction 

process of sheep was affected by nutrient availability, 

especially mineral contents of the forages. Machado et 

al. (2005) and Meeske et al. (2006) found fluctuation in 

total mineral content of ryegrass/clover pastures during 

different seasons. Michlova et al. (2016) reported that 

variability of the content of minerals in small ruminant 

milks related to the quality of feed and pasture, which is 

associated with fluctuations in vegetation and climate 

conditions.  

The environmental conditions of south Egypt 

are characterized by widely seasonal variation, 

especially the ambient temperature (AT). The ambient 

temperature reached to 44.3 
o
C in hot and dropped 

sharply to 8.8 
o
C) in cold months, particularly at night. 

This fluctuation in seasonal conditions reflected 

seriously on the quality and quantity of the pasture and 

the green fodders which consequently greatly reflected 

on the animal performance. The Klebi sheep is one of 

the local breeds that reared in south Egypt for meat 

production. Many investigations interested with the role 

of zinc and copper on the reproductive performance of 

sheep (Hemingway et al., 2001; Vázquez-Armijo et al., 

2011; Abd-El-Monem et al., 2015). The physiological 

functions of zinc is component of numerous metallo 

enzymes, influences transcription and cell replication 

and the deficiency lead to impaired spermatogenesis and 

development of secondary sex organs in males, reduced 

fertility in sheep and goats (Vázquez-Armijo et al., 

2011). While, copper is enzyme component and  

catalyst involved in steroidogenesis and prostaglandin 

synthesis and its deficiency lead to delayed and 

depressed estrus, abortion, death fetuses, infertility, and 

congenital ataxia (Vázquez-Armijo et al., 2011). Sales 

et al. (2011) reported that zinc and copper play main 

role in regulating progesterone production from corpus 

luteum via enzyme superoxide dismutase of crossbred 

heifers. Ceylan et al. (2008) reported that zinc effect on 

the secretion and function of testosterone by the 

enzymes that control the arachidonic acid. Zinc plays 

major role in the repair and maintenance of the uterine 

layer after parturition, which is necessary for embryo 

implantation (Hostetler et al., 2003; Robinson et al., 

2006). Deficiency of copper in sheep diets lead to 

embryo loss, failures embryo implantation and fetal 

death (Hidiroglou, 1979).  

Recently many investigation determined 

concentrations of minerals in milk of experimental 

animals as mirror of blood (Ranjith and Pandey, 2015; 

Farzad et al., 2016; Michlova et al., 2016). The present 

study aimed to spot light on concentration of zinc and 

copper in milk of Klebi sheep reared under traditional 

conditions (small holders and grazing system) and their 

relationships with some reproductive aspects 

under conditions of south Egypt.  
 

MATERIALS AND METHODS 
 

Location and climatic conditions: 

 This study was carried out in Aswan 

governorate; it is far from Cairo city by about 890 km. 

Sheep farm located in Kom Ombou city. The climatic 

conditions of Aswan governorate are famous for dry 

weather. The months of the year were divided into two 

seasons cold (November to April) and hot (May to 

October). Throughout the experimental period, ambient 

temperature, relative humidity and rainfall of cold and 

hot seasons were collected from Meteorological 

Authority and presented in Table (1).  
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Table 1. Ambient temperature (
o
 C), relative 

humidity (%) and rainfall of cold and hot 

seasons throughout the experimental 

period. 

Season 

Ambient 

Temperature (o C) 

Relative 

Humidity 

(%) 

Rainfall 

mm./month 
Max. Min. 

Hot 

Cold 

35.9 – 44.3 

22.9 - 35.0 
20.8 – 26.2 

8.8 - 19.1 
16 – 26 

18 – 40 

0.0 – 1.0 

0.1 – 1 

 

Animals and management:   

A total number of 50 Klebi ewes were used in the 

present study. The age of animals ranged between 2 to 4 

years and the parity ranged between 3
rd

 and 5
th

. Live 

body weight of ewes ranged between 30 and 40 kg. 

Total of 48 ewes lambed in the cold months and 47 

ewes lambed during the hot months. Animals were 

reared in traditional farm as semi-shaded yards. Ewes 

were fed on concentrate feed mixture (corn and wheat 

bran) at night and in the morning on residues of crops 

and plants for each season.  

 Reproductive aspects:  

Reproductive parameters included: Rate of 

lambing, stillbirth, abortion, retained placenta and 

twining) were recorded according to Tadeg et al. 

(2015).  

Lambing rate (%) = Number of lambs born/total number 

of lambed ewes. Stillbirth rate (%) = Number of lambs 

stillborn/total number of lambs born.  

Abortion rate (%) = Number of ewes aborted/total 

number of pregnant ewes.  

Retained placenta rate (%) = Number of ewes with 

retained placenta (≥12 hr)/number of lambed ewes.  

Twining rate (%) = Number of twins/total number of 

lambs born 

 Determination of zinc and copper: 

Milk samples were collected from 48 ewes 

lambed in the cold months and 47 ewes lambed in hot 

months. Milk samples were taken at 6a.m. before 

drinking, after two weeks of post-partum period. The 

samples were analyzed quantitatively for zinc (Zn) and 

copper (Cu) based on the procedure outlined by the 

manufacture using atomic absorption (AA) flame (ICE 

3000C113500040 v1.30, England) according to AOAC 

(2000).  

Statistical analysis: 
Statistical model included the effect of season of 

the year on different parameters by T. test using SAS 

(2002). Chi Squire was used to compare between the 

percentage values, while person’s correlation 

coefficients were calculated.  The used model was:                 

Yij= μ + Bi + eij 

Where: Yij = = the observations, μ = overall mean, Bi 

=effect of lambing season (cold =1, hot = 2) and eij = 

experimental error assumed to be randomly distributed 

(0, ∂
2
). 

 

RESULTS AND DISCUSSION 
 

Concentration of Zn and Cu in Klebi ewe milk:  

  Overall mean of zinc and copper 

concentrations in Klebi sheep milk was 1.78±0.3 and 

0.35±0.04 mg/l, respectively (Table, 2). The obtained 

value of zinc is within a range of 1.29 and 3.09 mg/l as 

reported by Khan et al. (2007) and Al-Wabel (2008), 

respectively. Meanwhile, the concentration of copper is 

within a range of 0.20 and 0.40 mg/l as reported by 

Barłowska et al. (2013) and El-Bagermi et al. (2014), 

respectively. The concentration of zinc and copper was 

lower than 24.14 and 0.63 mg/l (Michlova et al., 2016), 

while was higher than 0.79 and 0.212 mg/l (Abed-Al-

Helaly et al., 2013), respectively.  

Concentrations of zinc and copper in Klebi 

sheep milk are significantly (P <0.05) higher
 
in cold 

(2.23±0.3
 
and 0.48± 0.05 mg/l) than in hot months 

(1.33±0.2
 
and 0.21±0.03 mg/l),

 
respectively (Table 2). 

This result agreed with that reported by Khan et al. 

(2003), who found that concentration of zinc in sheep 

milk during the cold season was higher (1.29 mg/l) than 

in hot season (0.56 mg/l). In similar trend, Dar et al. 

(2014) found that concentrations of zinc and copper in 

ewe blood plasma in cold season was higher (1.17 and 

1.38 mg/l) than in hot season (0.69 and 0.68 mg/l), 

respectively.  

The present result is in agreement with that 

reported by Farzad et al. (2016), who found the grazing 

season was effective on variations of milk composition 

of mineral contents in Moghani sheep. They attributed 

the differences in milk mineral content to the soil and 

grazing plant. In addition, Haenlein (1996) reported that 

lactation, season, feeding and health of the animal cause 

difference in the composition of milk macro- or micro-

elements. Suttle (2010) reported that some variables 

affect plant mineral composition such as plant genotype, 

soil environment and climate. 

 

Table 2. Concentration (mg/l) of Zn and Cu in Klebi 

ewe milk during hot and cold months 

(mean ± SE). 

Element Hot months Cold months 
Overall 

mean 

Zn (mg/l) 1.33 ± 0.212a 2.23 ± 0.343b 1.78 ± 0.323 

Cu (mg/l) 0.21 ± 0.032a 0.48 ± 0.052b 0.35 ± 0.041 
a, b: values within the same row having different superscripts are 

significantly different at (P <0.05).  

 

Effect of season of lambing on some reproductive 

aspects of Klebi ewes:  

Lambing rate of Klebi ewes was 114.7% (Table 

3). The present rate, was higher than that reported by 

Koyuncu and Yerlikaya (2007) and Aldomy et al. 

(2009), they found that the lambing rate ranged between 

96.7 and 100%. Meanwhile the present values are lower 

than that reported by Teleb et al. (2009), being 150% in 

Saidi ewes. Lambing rate of Klebi ewes was higher in 

cold (122.9%) than in hot months (106.4%), but the 

differences were not significant (Table 3). The obtained 

result is in agreement with that reported by Teleb et al. 

(2009), who found that lambing rate was higher (160%) 

in winter than in summer season (140%) in Saidi ewes. 

Similar trend was reported by Koycegiz et al. (2009), 

who found that lambing rate during cold months was 

(127%) and in hot one (126%).  
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Percentage of stillbirth in Klebi ewes was 6.5% 

(Table, 3).  These results are in agreement with the 

findings of Teleb et al. (2009), who reported that 6.1% 

of lambs were stillbirth in Saidi ewes. The obtained 

result is lower than that reported by Casellas et al. 

(2014), who found that stillbirth percentage was (9.6%) 

in lambs under semi-intensive system. Percentage of 

stillbirth of Klebi ewes was lower in cold (5%) than in 

hot months (8%), but the difference was not significant 

(Table 3). This result agreed with that reported by Teleb 

et al. (2009), who found that stillbirth was higher in 

summer (12.2) than in winter (1.5%) in Saidi ewes. 

Abortion rate of Klebi ewes was 5% (Table 3). The 

present result was lower than 7.5% as reported by 

Aldomy et al. (2009) and 7.6% (Zahraddeen et al., 

2010). Abortion rate was lower (4%) in cold than in hot 

months (6%), but the differences were not significant. In 

this respect, Miller et al. (1988) reported that deficiency 

of copper is one of the important factors responsible for 

early embryonic death. O'Donoghue and Boland (2002) 

found that lower zinc levels in the diet was associated 

with decreased in fertility and increase abortions in 

cattle. Percentage of retained placenta of Klebi ewes 

was 3.2% (Table 3). This result is lower than that 

reported by Hussain et al. (2013) and Alenyorege and 

Mensah (2015), who found the percentage of retained 

placenta in ewes ranged between 10.5 and 30.4%. 

Retained placenta percentage of Klebi ewes is higher 

(4.3%) in hot than in cold months (2.1%), while the 

differences was insignificant.  The present result agreed 

with that reported by Alenyorege and Mensah (2015), 

who found that incidence of retained placenta was 

higher (36.3%) in hot than in cold months (34.5%). 

Campbell et al. (1999) reported that decrease in retained 

placentas in dairy cows fed diet supplemented with zinc 

and copper. 

    Twining rate of Klebi ewes was 25.7% (Table 

3). The obtained result is higher than that reported by 

Aldomy et al. (2009) and Hussain et al. (2013), being 5 

and 15%). Twining rate of Klebi ewes was significantly 

(P<0.05) higher in cold (37.3%) than in hot months 

(12%). This result agreed with that reported by Teleb et 

al. (2009), who found twining rate in Saidi ewes was 

63.6 and 40.8 in cold and hot season, respectively.  

 

Table 3. Percentage of some reproductive aspects of 

Klebi ewes  during hot and cold months. 
Rate (%) Hot months Cold months Overall mean 

Lambing 106.4 (50/47) 122.9 (59/48) 114.7 (109/ 95) 

Stillbirth 8 (4/50) 5 (3/59) 6.5 (7/109) 

Abortion 6 (3/50) 4 (2/50) 5 (5/100) 
Retained placenta 4.3 (2/47) 2.1 (1/48) 3.2 (3/95) 

Twining 12a (6/50) 37.3b (22/59) 25.7 (28/109) 
a,b:values within the same row having different 

superscripts are significantly different at (P <0.05).  
 

The correlation between concentration of zinc in 

Klebi ewe milk and reproductive aspects: 

The physiological functions of zinc is component 

of numerous metalloenzymes, influences transcription 

and cell replication and the deficiency lead to impaired 

spermatogenesis and development of secondary sex 

organs in males, reduced fertility in sheep and goats 

(Vázquez-Armijo et al., 2011).  Positive correlation 

coefficient (P<0.05) was recorded between each of 

lambing and twinning rates and concentration of zinc in 

Klebi ewe milk. While negative correlation was 

observed between each of stillbirth, abortion and 

retained placenta rates and concentration of zinc in 

Klebi ewe milk (Table, 4).  

The present results are in agreement with that 

reported by Vázquez-Armijo et al. (2011), who found 

that dietary Zn supplementation improved reproductive 

performance of ewes. Also, El-Nour et al. (2010) 

reported that conception rate of Baladi goats was 

increased from 60 to 80% after Zn treatment. In addition 

zinc plays major role in maintenance the epithelia layer 

of the reproductive organs, which is necessary for 

embryo implantation (Hostetler et al., 2003; Robinson 

et al., 2006). Zn deficiency affect the reproductive 

process in males and females like  spermatogenesis, 

secondary sex organs development, estrus and gestation 

(Smith and Akinbamijo, 2000). 

 

Table 4. Correlation coefficients between concentration 

of zinc in Klebi ewe milk and reproductive 

aspects. 

Element 
Reproductive aspect rates (%) 

Lambing Stillbirth Abortion Retained placenta Twining 

Zn 0.615* -0.739* -0.327 -0.497 0.452 
* values with having superscripts are significantly different at 

(P<0.05).  

 

The correlation between concentration of copper in 

Klebi ewe milk and reproductive aspects: 

The physiological functions of copper is enzyme 

component and  catalyst involved in steroidogenesis and 

prostaglandin synthesis and the deficiency lead to 

delayed and depressed estrus, abortion, death fetuses, 

infertility, congenital ataxia (Vázquez-Armijo et al., 

2011). Positive correlation coefficient (P <0.05) was 

observed between each of lambing and twinning rates 

and concentration of copper in Klebi ewe milk. While 

negative correlation was observed between each of 

stillbirth, abortion and retained placenta and 

concentration of copper in Klebi ewe milk (Table, 5). 

The obtained results are in agreement with that reported 

by Abd El-Monem et al. (2015), who found that 

supplementation of copper to the diet of Baladi ewes 

improved estrus response, pregnancy, lambing and 

twinning rates. Vázquez-Armijo et al. (2011) found that 

supplementation of copper to diet of sheep affected 

reproductive process, like expression of estrus, embryo 

implantation and reduction in spermatogenesis. Ahmed 

et al. (2009) found that deficiency of copper has been 

associated with delayed estrus, low conception rates, 

infertility, and embryonic mortality in cattle and 

buffalo. Supplementation of copper and zinc to diets 

during spring and summer seasons improved the 

physiological status of sheep (Dar et al. 2014). Sales et 

al. (2011) reported that zinc and copper play main role 

in regulating progesterone production from corpus 

luteum via enzyme superoxide dismutase of crossbred 

heifers. Deficiency of copper in sheep diets lead to 

embryo loss, failures embryo implantation and fetal 

death (Hidiroglou, 1979). 
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Table 5. Correlation coefficient between  concentration 

of copper in Klebi ewe milk and reproductive 

aspects.  
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Cu 0.631* -0.837* -0.709* -0.815* 0.684* 

*values with having superscripts are significantly different at (P 

<0.05). 
 

CONCLUSION 
 

The current study demonstrated seasonal changes 

in concentration of zinc and copper in Klebi ewe milk, 

which were associated with pronounced alteration in 

reproductive process of Klebi ewes. Reproductive 

performance of Klebi ewes in cold was better than in 

hot season. Therefore the present study may conclude 

that dietary supplementation of zinc and copper, 

particularly during the hot season is recommended for 

improving reproductive aspects of Klebi ewes under 

environmental conditions of south Egypt. 
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 و انمرباي انحاري وانباردي نىعاج انكهيبى  مواسمانخلال انمظاهر انتىاسهية ض بعوبه هنا في انزوك وانىحاستركيزات 

 جىوب مصرفى 

احمد إسماعيم ضمراوى
 

 قسم الإوتاج انحيواوي, كهية انزراعة وانموارد انطبيعية, جامعة أسوان, مصر
 

         

ٌٍٕعبج رحذ اٌظسٚف اٌج١ئ١خ اٌّظب٘س اٌزٕبص١ٍخ ط ٚ ثع اٌى١ٍجٝ ٔعبجاٌزٔه ٚ إٌحبس فٝ ٌجٓ  ادرسو١ز٘را اٌجحث ٌدزاصخ  أخسٜ

 الأٌٚٝ. ثٕبء عٍٝ ِٛصُ اٌٛلادح رُ رمض١ُ إٌعبج اٌٝ ِدّٛعز١ٓ ثبزد ٚحبزِٛص١ّٓ  إٌٝرُ رمض١ُ اٌضٕخ . خلاي ِٛاصُ اٌضٕخ فٝ خٕٛة ِصس

إٌزبئح اْ رسو١زاد اٌزٔه  أظٙسد اٌحبز. ٌٚدد خلاي اٌّٛصُ اٌزٟ٘ٝ ِدّٛعخ إٌعبج اٌزٝ ٌٚدد خلاي اٌّٛصُ اٌجبزد , ٚاٌثب١ٔخ إٌعبج 

 ١ٍِدساَ /ٌزس 3.30 ±  0..3ٚ   3.2 ± 2... فٝ ع١ٕبد اٌٍجٓ اٌّأخٛذح ِٓ ٔعبج اٌى١ٍجٝ خلاي اٌّٛصُ اٌجبزد  ِع٠ٕٛب  أعٍٝٚإٌحبس وبْ 

فٝ إٌعبج اٌزٟ ٌٚدد  أعٍٝٛائُ ِعدي اٌٛلاداد ٚاٌز وبْ .عٍٝ اٌزٛاٌٟ /ٌزس١ٍِدساَ  3.32  ±  ..3ٚ  ..3  ±  3.22 عٓ اٌّٛصُ اٌحبز

. صدً ولا ِٓ ِعدي (عٍٝ اٌزٛاٌٟ %6ٚ  30.6,  ..336, 1...3 ) ٌٚدد خلاي اٌّٛصُ اٌحبز اٌزٟخلاي اٌّٛصُ اٌجبزد عٕٗ فٝ إٌعبج 

رىسازا خلاي اٌّٛصُ اٌحبز عٕٗ فٝ  أوثسٚالإخٙبض ٚ احزجبس اٌّش١ّخ اردب٘ب ِعبوش ح١ث وبٔذ ٘رٖ اٌّمب١٠ش اٌّٛا١ٌد ثعد اٌٛلادح,  ٔفٛق

اٌزٔه وً ِٓ ِٛخت ث١ٓ رسو١ز  ِعٕٛٞ ارعح اْ ٕ٘بن ِعبًِ ازرجبغ . (اٌزٛاٌٟ% عٍٝ  3.., ., 0ٚ   2.., 6, 0) اٌّٛصُ اٌجبزد 

ازرجبغ  ًِعبِ ٕ٘بن أٌْٛحع  ا٠عب (.= r 3.636,     3.623,  .3.60)  رسو١ز إٌحبس ٚ ِعدي اٌزٛائُٚ ِعدي اٌٛلاداد ٚ ٚإٌحبس

 اٌّٛا١ٌد ثعد اٌٛلادح, الإخٙبض ٚ احزجبس اٌّش١ّخ ٚ ورٌه ٔفٛقِعدي  وً ٌِٓجٓ إٌعبج ٚ فٝ ع١ٕبدرسو١زاد إٌحبس ث١ٓ  صبٌت ِعٕٛٞ

رغ١ساد ِٛص١ّخ فٝ رسو١زاد اٌزٔه ٚإٌحبس فٝ ٌجٓ ٔعبج اٌى١ٍجٝ  ٕ٘بن اٌدزاصخ اْ أظٙسد اٌّٛا١ٌد. ٔفٛقِعدي  رسو١ز اٌزٔه ٚ ث١ٓ

ِٓ اٌزٝ ٌٚدد فٝ  أفعًاٌجبزد اٌزٟ ٌٚدد خلاي اٌّٛصُ  ٌٕعبج اٌى١ٍجٝ  اٌزٕبصٍٟ الأداءوبْ  .اٌزٕبص١ٍخ اٌّظب٘س ثزغ١ساد فٝ ثعطِسرجطٗ 
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 ثعط رحض١ٓ إٌٝرؤدٜ  لد ح١ث أٙبعلائك خلاي اٌّٛصُ اٌحبزاٌ إٌٝاٌزٔه ٚإٌحبس  إظبفخثأ١ّ٘خ ٚرٛصٝ اٌدزاصخ ٌّٛصُ اٌحبز. ا

   .  اٌج١ئ١خ ٌدٕٛة ِصس ج اٌى١ٍجٝ رحذ اٌظسٚف ٌٕعب اٌّظب٘س اٌزٕبص١ٍخ

 


