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SUMMARY 

 

 Date seeds (TDS) and olive pulp (TOP) treated with lime solution were incorporated as 

untraditional rations to study their effect on growth performance and carcass traits of Barki sheep. 

Thirty Barki male lambs (five months old and 27.98± 1.97 kg average body weight) were assigned to 

three equal groups. The first group (control C) was fed on 30% clover hay + 70% concentrate feed 

mixture, concentrate feed mixture (CFM). The second group was fed 30% clover hay + 50% CFM + 

10% TDS + 10% TOP (T1), the third group was fed 30% clover hay + 30% CFM+ 20% TDS + 20% 

TOP (T2). The actual voluntary feed intake, body weight changes and daily gain, the efficiency of feed 

conversion into live weight, carcass weight and economic evaluation were calculated.  

 Results revealed that, lambs fed control ration had the highest total dry matter intake (DMI) (1384 

g/h/d) compared with T1 and T2 (1315 and 1199 g/h/day, respectively). Average daily gain decreased 

with increasing treated date seed and olive pulp substituting the CFM. The best feed conversion was 

recorded for the control group followed by T1 and T2 groups. However, T1 was the least in feed cost of 

one kg gain, producing the highest economical efficiency. Control group revealed the highest (P<0.05) 

values for dressing percentage (%) based on either fasting body weight (FBW) or empty body weight 

(EBW) (44.53 and 52.54, respectively), followed by T1 group (42.70 and 49.24, respectively) and then 

T2 group ( 41.76 and 46.95, respectively).  
 
Keywords: By-products, lime, Barki sheep, growth, carcass 

  

INTRODUCTION 

 

 Mutton represents the second source of the 

red meat in Egypt. Under different production 

systems, cost of producing one kg gain is 

extremely dependent on the feed quality 

consumed by animals. Many trials were 

conducted to describe the growth features of 

Barki sheep (Mokhtar et al., 1991 and Sami 

and Shehata, 2006) as well as carcass traits 

(El-Asheeri and Hafez, 2009).  

 The future prosperity of feed resources in 

Egypt relies on the economic feasible use of 

marginal and long-neglected resources such as 

date seeds and olive pulp. Effective use of 

these resources may decrease the amounts of 

concentrate feed offered to animals, hence 

reduce the feed cost, as well as limiting the 

environmental pollution (Abou Slim and 

Bendary, 2005).  

 Date seeds and olive pulp as agro-industrial 

by-products have been demonstrated by many 

investigators as acceptable feedstuffs for sheep 

and goats (Khattab, 2000; Youssef et al., 2001; 

Abd El-Rahman et al., 2003). 

 High crude fiber and lignin content 

represents one of the main problems of using 

these by-products in feeding farm animals 

which limit their usage in animal ration. 

Kewan et al. (2011) concluded that treatment 

with lime solution at level 12% for four weeks 

improved chemical component and reduced 

acid detergent lignin content for both date 

seeds and olive pulp. Moreover, it increased  

both in situ DM and OM digestibility.  

 The objective of the present study was to 

investigate the effect of incorporating date 

seeds and olive pulp treated with lime solution 

in Barki sheep rations on carcass traits. 

 

MATERIALS AND METHODS 

  

     The present study was carried out at 

Maryout Experimental Research Station, 

Desert Research Center. Un-slaked lime was 

dissolved in water at level of 12% (w/w), so, 

the actual lime solution level is 3.96%. The 

supernatant of lime solutions were sprayed 

manually (350 ml/ one kg DM) on the raw 

materials of date seeds and olive pulp and then 

mixed thoroughly by hand (final moisture 

concentration ranged from 35 to 40%) before 

keeping in polyethylene bags. Bags of the 

treated materials were sealed completely and 

kept for four weeks. At the end of incubation 

period, samples were taken and dried at 70°C 

for 24 hr before chemical composition 

determination. 

 Thirty Barki male lambs (five months old) 

with an average body weight of 27.98± 1.97 kg 

were assigned randomly into three equal 

groups (10 lambs each). The experiment 

started September, 2007 and lasted for 100 

days. Each group was housed separately in 
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shaded pen (5 X 6 meter). The three groups 

were randomly assigned to receive one of the 

three experimental rations.    

 The three experimental rations were 

formulated using date seeds and olive pulp 

treated with 12% lime for four weeks as 

follows:  (C): 30% clover hay + 70% CFM; 

(T1): 30% Clover hay + 50% CFM + 10% 

treated date seeds (TDS) + 10% treated olive 

pulp (TOP) and (T2): 30% Clover hay + 30% 

CFM+ 20% TDS + 20% TOP. The concentrate 

feed mixture (CFM) consisted of 35% un-

decorticated cotton seed cake, 33% wheat bran, 

22% yellow corn grains, 4% rice bran, 3% 

molasses, 1% salt and 2% limestone). The 

quantities of rations offered to each group were 

about 4% of their average body weight. The 

actual voluntary feed intake was recorded daily 

for each group. Fresh water was available to 

the animals at free choice all day. Body weight 

changes and daily gain were recorded biweekly 

for each animal. Feed conversion efficiency 

either into live weight or carcass weights as 

well as economic evaluation were calculated. 

 At the end of growth trials, three animals 

from each treatment were weighed and 

slaughtered in accordance with Islamic 

method. After skinning, all abdominal and 

thoracic organs were removed and carcasses 

were weighed. The alimentary tracts were 

weighed full and empty; the weights of their 

contents were calculated by subtraction. 

Weight of gut contents was subtracted from 

slaughter weight to obtain the empty body 

weight (EBW). Hot carcass weight was 

expressed as percentage of slaughter weight 

and empty body weight to estimate dressing 

percentage (Koch et aI., 1963). Accordingly, 

the fat tail and kidney fat were left on the 

carcass. 

 The carcasses were refrigerated for 24 

hours at an average temperature of 4 °C (Frild 

et al., 1963). Chilled carcass were then 

weighed and wholesale cuts, legs, loin, rack, 

shoulder, flank, neck and tail were each 

weighed separately. Weights of the wholesale 

cuts were calculated as percentage of cold 

carcass weight.  

 The area of the Longissimus dorsi (LD), 

muscle was measured as the area of its cross 

section between the 11
th

 and 12
th

 ribs in cm
2
. 

Drawing the outline of the L.D muscle of both 

sides using a plastic sheet was done. The mean 

area of both drawings was then obtained by 

using a digital Planimeter according to 

Henderson et al. (1966). Ribs 9, 10 and 11 

were separated into its physical contents: fat, 

lean and bones.  

 Chemical composition (DM, OM, CP, CF, 

EE and NFE) of feeds was determined 

according to the procedure of A.O.A.C (1990). 

Nitrogen free extract was calculated by 

difference .Neutral detergent fiber (NDF), acid 

detergent fiber (ADF) and acid detergent lignin 

(ADL) were analyzed using the procedure of 

Van Soest et al. (1991).  

 The Longissimus dorsi muscle and meat 

(the resulted lean and fat from the 9, 10 and 11 

ribs) were used for chemical analysis. The 

samples were minced several times to be 

homogeneous and a sample of the mixture of 

each animal was kept frozen for chemical 

analysis. Moisture, ash, protein and fat 

contents were determined according to the 

procedure of A.O.A.C (1990).  

 Economic indicators were calculated in 

Egyptian pounds (L.E.) based on the price of 

the year 2009. The prices were assigned as 

follows; Berseem hay L.E. 1000/ton; 

concentrate feed mixture L.E. 1500/ton; 

ground date seeds L.E. 700/ ton; and olive pulp 

L.E. 525/ ton. The price of one kg live body 

weight at purchase or selling was L.E. 24. 

Economic indicators were calculated as: 

 Total variable cost (L.E.) = Feeding cost + 

Purchase price 

 Revenue (L.E.) = Total income - Total 

variable cost 

 Cost of feeding to produce one kg gain 

(L.E.) = Feeding cost / Total gain 

 Return / cycle percent = Revenue / Total 

variable cost 

 Data was statistically analyzed using GLM 

for repeated measurements according to SAS 

(1998). The model used for growth trial was: 

Yij = µ + Ti + eij. Where: Yij = experimental 

observation; µ = general mean; Ti = effect of 

tested ration; eij = experimental error. 

 Differences among groups were compared 

by Duncan's Multiple Range Test (Duncan, 

1955). 

   

RESULTS AND DISCUSSION 

 

Chemical composition of the experimental 

rations:  

 The chemical composition of rations 

formulated with TDS and TOP (20 or 40%) 

was nearly similar to the control ration (C) 

(Table 1). Results showed linear decrease in 

the contents of OM, CP, EE and NFE with 

increasing the replacement rate of 

experimental mixture. Meanwhile, 

incorporating the experimental mixture in 

rations increased the content of ash, CF, ADF 

and ADL of T1 and T2 compared with C 

ration. These results are in agreement with the 

finding of Khattab (2000) and Hassan and 

Irhaif (2009) but contrasted with the findings 

of Chaudhry (2000). 
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Feed intake and growth traits: 
  

         Feed intake (expressed as DM) for Barki 

lambs fed the experimental rations is presented 

in Table (2).  Lambs fed C ration had the 

highest total DMI (1384 g/h/d) compared with 

T1 and T2 (1315 and 1199 g/h/day, 

respectively). This decrease in DMI might be 

due to increasing fiber content in T1 and T2 

(Table 1), which agrees with the results 

obtained by Nassar, (2002); Abou El-Nasr and 

El-Kerdawy, (2003), but contrasted with that 

reported by Nefzaoui et al. (1983), who found 

a considerable improvement of nutritive value 

for olive cake when injected with 3% NH3. 

Such differences may reflect the effect of 

different alkali treatments.  

 Data in Table (2) showed no significant 

differences between lambs of C group and 

those fed T1 regarding final weight (FW, kg), 

total gain (kg) and average daily gain (ADG, 

g/d). Lambs of T2 showed lower (P<0.05) FW, 

total gain and ADG by 10.77, 26.14 and 

26.14%, respectively relative to C group. 

These results agree with those found by Sooud 

et al. (1989) reporting a linear decrease in the 

ADG with increasing the percentages of 

treated date seed and olive pulp in the ration. 

This decrease might be attributed to the 

reduction in DMI with increasing the 

substitution level (Table 2), which supported 

by the findings of Mioč et al. (2007).  

 Better feed conversion was recorded for the 

C followed by T1 and T2 groups (Table 2). 

The present result lies within the range 

reported by Youssef and Fayed (2001), Abou 

El-Nasr and El-Kerdawy (2003) and Al-Ani 

and Farhan (2009). Increasing the inclusion 

level of olive pulp (10% to 20%) in T2 ration 

resulted in a reduction in FW, ADG and feed 

conversion, which agrees with the results of 

Mostafa (2003). 
 

Economic indicators:  

  T1 group showed higher revenue and lower 

cost of feeding to produce one kg gain as 

compared to the other groups (Table 2). 
  

Carcass traits: 

 Lambs slaughter data in terms of fasting 

weight (FBW), empty body weight (EBW), 

carcass weight (CW), dressing percentage (D 

%) and whole sale cuts for lambs fed the 

experimental rations are shown in Table (3). 

Lambs of C and T1 groups showed comparable 

values for FBW and EBW. It can be seen that, 

EBW was affected by FBW, which related to 

feed intake as shown in Table (2).  

 C group revealed the highest (P<0.05) 

values for CW and D% based on either FBW 

or EBW followed by T1 and then T2 groups. 

These findings might be due to the higher 

nutritive value for control diet than the other 

two diets (Table 1). These results are in 

agreement with those obtained by Gorgulu et 

al. (1994) and Taie et al. (1998) who found 

that dressing percentage was higher with high 

energy diet than with low energy diet.  

 Dressing percentage based on either FBW 

or EBW for the experimental lamds ranged 

from 41.76 to 44.53% and from 46.95 to 

52.54%, respectively. Results of dressing 

percentage based on FBW are close to that 

reported by Sami and Shehata (2006) (44.4%) 

and lower than that reported by Galal et al. 

(1975) (57%) and by El-Asheeri and Hafez 

(2009) (52.2%). The present data were 

contrasted with that reported by Eid (1998) and 

Abdou (1998), who found that the rations 

contain agro-industrial by-products and 

organic waste had no apparent effect on 

dressing percent. Also, Khattab (2000) and 

Mioč et al. (2007) suggested that the addition 

of 15% of olive cake to the concentrate had no 

significant negative effect on carcass weight 

and dressing percentage of lambs. Moreover, 

Abd El-Rahman et al. (2003) reported no 

significant differences in dressing percentage 

between sheep fed diet contained 22% date 

seeds and 15% olive pulp compared with sheep 

fed control diet.  

 Mean percentages of the wholesale cuts 

(legs, flank, loin rack, shoulder and neck) 

based on CW are presented in Table (3). All 

the wholesale cuts values were significant 

among the experimental groups. Animals 

received ration T1 showed values (P<0.05) 

between the other two groups. These results 

confirm that lambs utilized control diet better 

than the other two diets.  

         Organs percentage (head, leg, pelt and 

tail) for lamb carcass based on FBW is 

presented in Table (3). There were no marked 

differences among studied groups in head and 

leg %. However, pelt and tail percentages 

based on FBW were significantly (P<0.05) 

different among treatment groups. Control 

group recorded the highest values of pelt and 

tail being 13.78 and 2.03%, respectively. No 

differences were noticed between C and T1 

groups in pelt percent and between C and T2 

groups in tail percent. Moreover, the lowest 

values were recorded for T1 in pelt percent and 

T2 in tail percent. 

 Offal’s percentage (heart, liver and kidney) 

for lamb carcass based on FBW are presented 

in Table (3). Heart percent was higher 

(P<0.05) in C group with no significant 

difference with T1. However, T2 group has the 

lowest value of heart percent. Liver and kidney 

percentages have the same trend, the obtained 

results revealed that, C group has the highest 

values followed by T1  and T2. These results 
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reflect that, the internal organs related to diet 

metabolism were affected (P< 0.05) by the 

nutritive value of those diets. 

 Significant (P<0.05) differences in carcass 

fat components percentage based on fasting 

body weight (except for kidney fat) due to 

feeding the experimental rations are shown in 

Table (3). Lambs fed T1 and T2 deposit lower 

internal fat, total body fat and fat % than C 

group. The present results are in agreement 

with the findings of Abd El-Rhman et al. 

(2003) for sheep fed diets contained 22% date 

seeds and 15% olive.  
 

Physical components and chemical 

composition of eye muscle: 

 Physical component (area cm
2
, lean%, 

fat%, bone%) differed (P<0.05) among the 

studied groups (Table 4). The present results 

don't conform to the findings of Khattab 

(2000) who recorded no effect of diet on 

physical parameters. Eye muscle area was 

affected significantly by the experimental 

diets; where it was lower in T2 than in C group 

and lower in T1 than in C group.  

 This is in contrast with the result reported 

by Abd El-Rahman et al. (2003) with sheep 

fed diets contained 22% date seeds and 15% 

olive pulp. C group had higher values of eye 

muscle area followed by T1 and T2 in 

descending order. The higher eye muscle area 

is a good indicator for high growth, protein 

deposition and carcass quality (Karr et al,. 

1965). The significant effect of diets on lean 

percentage might be due to the significant of 

nitrogen retention (Kewan et al., 2011). Lambs 

of T2 showed higher (P< 0.05) bone 

percentage than the other two groups. This 

might be due to the higher intake of by-

products treated by Ca(OH)2. Lamb of T1 had 

middle values among the other two group 

values for eye muscle component (lean, fat, 

bone and lean to bone ratio). However, T1 

group had the highest value in lean/fat ratio 

being 4.20% followed by the other two groups.  
 

Chemical composition: 

 Values of chemical composition of eye 

muscle for lambs fed different percent of alkali 

treated by-products are illustrated in Table (4). 

No significant differences were noticed among 

groups fed the experimental diets with regard 

to moisture, DM, CP, EE and ash contents. 

Khattab (2000) observed similar results with 

Barki male lambs fed date seeds that covered 

50 and 75% of maintenance energy 

requirement. 
 

CONCLUSION 
 

 Based on the nutritional and economical 

results of the present work, it could be 

concluded that, 20% of concentrate feed 

mixture could be replaced by the same amount 

of a mixture of lime treated date seed and olive 

pulp (1:1) in lamb rations, with no adverse 

effect on meat quality. 
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Table 1. Chemical composition (DM basis) of feed ingredients and experimental rations 

Item 

Feed ingredients Experimental rations
4
 

Hay CFM
1
 

Treated 

date seeds
2
 

(TDS) 

Treated 

olive pulp
3
 

(TOP) 

C T1 T2 

Chemical composition, g/kg DM:    

DM 865.7 914.7 925.5 927.5 899.4 901.0 902.6 

Ash 95.9 21.6 63.5 80.1 43.9 50.9 57.9 

OM 904.1 978.4 936.5 919.9 956.1 949.1 942.1 

CP 132.1 140.8 68.5 85.0 138.2 129.2 120.3 

CF 244.2 129.1 123.1 283.1 163.6 174.0 184.4 

EE 23.1 55.4 20.7 10.2  45.7 40.1 34.5 

NFE 504.7 653.1 724.2 541.6 608.6 605.8 602.9 

Fiber fraction, g/kg DM:    

NDF 746.7 529.1 536.5 613.8 594.4 600.8 607.3 

ADF 471.8 214.0 469.6  477.6 291.3 324.2 357.0 

ADL 78.0 97.6 114.3 202.3 91.7 100.2 108.7 

HC. 274.9 315.1 66.9 136.2 303.1 276.6 250.3 

C. 393.8 116.4 355.3 275.3 199.6 224.0 248.3 

Nutritive value7, %       

TDN - - - - 74.97 70.84b 68.08 

DCP - - - - 10.17 8.88 8.43 
1 Concentrate feed mixture consists of 35% un-decorticated cotton seed cake, 33% wheat bran, 22% yellow corn 

grains, 4% rice bran, 3% molasses, 1% salt and  2% limestone. 
2 Date seed treated by 12% lime for 4 weeks.   
3 Olive pulp treated by 12% lime for 4 weeks. 
4 C: control ration: clover hay30% + CFM70%.;  T1: clover hay30% + CFM50% + TDS10% + TOP10%; T2: 

clover hay30% + CFM30%+  TDS20% +  TOP20%. For more details see the previous work Kewan et al. (2011). 

 

Table 2. Feed intake, live body weight changes and feed conversion for growing Barki  lambs fed 

on the experimental rations                 (n= 10/group) 

Items  
Experimental rations*   

±SE 
C T1 T2 

Feed intake (as DM), g/h/d:    

Clover hay 415 422 382 ----- 

Concentrate feed mixture 969 714 590 ----- 

Treated by-products** ------ 179 227 ----- 

Total 1384 1315 1199 ----- 

Body weight:     

Initial weight, kg 27.60 29.00 27.33 1.45 

Final weight, kg 45.20
a
 45.40

a
 40.33

b
 1.78 

Total gain, kg 17.60
a
 16.40

a
 13.00

b
 0.70 

Average daily gain, g/d 176
a
 164

a
 130

b
 7.01 

Feed conversion:     

kg DM /kg gain 7.86 8.02 9.22 ----- 

Economic indicators     

Feeding cost, LE 206.9 177.4 156.5 ----- 

Purchasing price, LE 662.4 696.0 655.9 ----- 

Total variable cost 869.3 873.4 812.1 ----- 

Selling price, LE 1084.8 1089.6 967.9 ----- 

Revenue, LE 215.5 216.2 155.0 ----- 

Cost of feeding to produce 1 kg gain, LE 11.67 10.82 12.04 ----- 

Return/cycle, % 24.79 24.75 19.09 ----- 
* C: control ration: clover hay30% + CFM70%.;  T1: clover hay30% + CFM50% + TDS10% + TOP10%; T2: 

clover hay30% + CFM30%+  TDS20% +  TOP20%. 

**Mixture of alkali treated date seeds and olive pulp (1:1) and replaced CFM by 20% in T1   and 40% in T2. 

  a,b,c values in the same row with different superscripts are significantly different (P<0.05). 
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Table 3. Dressing percentage and whole sale cuts for lambs fed the experimental  rations 

                        (n=3/group) 

 

Items 

Experimental rations*   
± SE 

C T1 T2 

Fasting body weight (FBW), kg 45.10
a
 44.85

a
 40.03

b
 0.84 

Empty body weight (EBW)**, kg 38.27
a
 38.87

a
 35.60

b
 0.52 

Carcass wt (CW), kg 20.07
a
 19.13

b
 16.73

c
 0.50 

Dressing % based on FBW
1
 44.53

a
 42.70

b
 41.76

c
 0.78 

Dressing % based on EBW
2
 52.54

a
 49.24

b
 46.95

c
 0.81 

Whole sale cuts, % of CW     

Legs 34.61
a
 32.44

b
 29.72

c
 0.73 

Flank 4.98
b
 5.57

b
 8.27

a
 0.53 

Loin 8.65
a
 7.45

b
 6.82

c
 0.28 

Rack 20.00
c
 23.68

b
 28.31

a
 1.21 

Shoulder 19.40
a
 18.44

b
 16.65

c
 0.41 

Neck  12.23
a
 12.09

a
 9.83

b
 0.39 

Organs, % of FBW     

Head  5.94 6.28 6.09 0.16 

Feet 1.98 2.26 2.06 0.06 

Pelt 13.78
a
 13.01

a
 11.47

b
 0.39 

Tail 2.03
a
 1.63

b
 1.96

a
 0.06 

Offals, % of FBW     

Heart 0.43
a
 0.42

a
 0.35

b
 0.02 

Liver 1.50
a
 1.31

b
 1.26

b
 0.04 

Kidney 0.39
a
 0.29

b
 0.22

b
 0.08 

Fat components as % of FBW     

Tail fat 1.97
a
 1.63

b
 1.99

a
 0.06 

Kidney fat 0.30 0.31 0.35 0.01 

Internal fat 0.57
a
 0.49

ab
 0.43

b
 0.02 

Total body fat, kg 1.28
a
 1.09

b
 1.11

b
 0.03 

Fat%
3
 2.83

a
 2.43

b
 2.78

a
 0.08 

*C: control ration: clover hay30% + CFM70%.;  T1: clover hay30% + CFM50% + TDS10% + TOP10%; T2: 

clover hay30% + CFM30%+  TDS20% +  TOP20%. 

**Empty body weight, kg =fasting weight - rumen content weight 
1 dressing % = carcass wt / fasting wt *100 
2 dressing % = carcass wt / fasting wt - rumen content wt *100 
3 Fat% = Total fat/fasting weight*100. 
a,b,c values in the same raw with different superscripts are significantly different  (P<0.05). 

 

Table 4. Physical components and chemical analysis of eye muscle of Barki lambs fed on lime 

solution treated by-products 

 

Items 
Experimental rations*   

± SE 

 C T1 T2 

Physical component of L.D.    

L.D. area, cm2 22.33
a
 20.60

ab
 18.47

b
 0.62 

Lean % 69.57
a
 67.74

b
 64.83

c
 0.74 

Fat % 18.38
a
 16.13

b
 17.25

ab
 0.37 

Bone % 12.06
c
 16.13

b
 17.92

a
 0.88 

Lean : Fat ratio 3.80
b
 4.20

a
 3.76

b
 0.09 

Lean : Bone ratio 5.77
a
 4.20

b
 3.62

c
 0.96 

Chemical analysis (%) of L.D. muscle on DM basis  

Moisture 73.50 73.68 73.57 0.16 

DM 26.50 26.32 26.43 0.16 

CP 64.55 63.36 63.87 0.49 

EE 28.72 28.62 27.81 0.29 

Ash 4.20 4.40 4.32 0.16 
*C: control ration: clover hay30% + CFM70%.;  T1: clover hay30% + CFM50% + TDS10% + TOP10%; T2:   

   clover hay30% + CFM30%+  TDS20% +  TOP20%. 
a,b,c values in the same row with different superscripts are significantly different (P<0.05). 
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  صنيع الشراعي الوعاهلت بالجيزتال صفاث الذبيحت لذكور الاغنام البزقي الناهيت الوغذاة على هخلفاث
  

  كيواىسيي العابديي خالد 
 

 ج.م.ع ،القاهزة، 55711ص.ب  ،الوطزيت ،هزكش بحوث الصحزاء ،قسن تغذيت الحيواى والدواجي
 

اعاتٛغ  4% ٔانرسضٍٛ نًذج 12انًؼايهٍٛ تًسهٕل اندٛش َٕٖ انثهر ٔكغة انضٚرٌٕ اعرخذاو يخهٕط نذساعح  ا انثسثْزاء خشإذى  

. % يشكض، كَٕرشٔل(70% : 30( يٍ يخهٕط انؼهف انًشكض فٙ ػلائك انسًلاٌ انثشلٙ انُايٛح )2ع% )40( أٔ 1ع% )20نٛسم يسم 

زٕٛاَاخ فٙ كم  10يدًٕػاخ يرًاثهح ) 3كدى( ٔصػد انٗ 1,97±  28,98شٕٓس تًرٕعظ ٔصٌ  5ثلاثٌٕ زًم تشلٙ )ػًش 

زٕٛاَاخ يٍ كم  3ٕٚو ثى رتر  100( فٙ ذدشتح ًَٕ نًذج 2ٔع 1يدًٕػح( نرغزٖ ػشٕائٛا ػهٗ انؼلائك انغاتمح )انكَٕرشٔل ٔع

 يدًٕػح نذساعح خصائص انزتٛسح.

خى/ٕٚو( دٌٔ فشق يؼُٕٖ يغ  176فٗ انسًلاٌ انًغزاج ػهٗ ػهٛمح انكَٕرشٔل )ذسمك أػهٗ يؼذل ًَٕ ٕٚيٗ انٗ اٌ ئح انُراشاسخ ٔأ 

أٔضسد َرائح انرمٛٛى  خى/ٕٚو(. 130) 2عخى/ٕٚو( تًُٛا كاٌ الألم فٗ انًدًٕػح انًغزاج ػهٗ  164) 1عانًدًٕػح انًغزاج ػهٗ 

خُّٛ(. تًُٛا  10,82يٍ انؼهف انًشكض( ْٙ أفضم انؼلائك ذكهفح لاَراج كٛهٕخشاو ًَٕ )% 20الالرصاد٘ أٌ انؼهٛمح الأٔنٗ )ازلال 

%( ثى يدًٕػح 42,70) 1%( ٚهٛٓا يدًٕػح ع44,53زممد يدًٕػح انكَٕرشٔل اػهٗ َغثح ذصافٙ ػهٗ اعاط ٔصٌ اندغى انصائى )

 .ًٛٛائٙ نهؼضهح انؼُٛٛحنى ٚظٓش فشٔق يؼُٕٚح تٍٛ انًدًٕػاخ انثلاثح فٙ انرشكٛة انك %(.41,60) 2ع

ًٚكٍ اعرغلال ٔخاصح فٙ زانح َمص انًراذ يٍ انؼهف انًشكض انرمهٛذ٘ َغرخهص يٍ ْزِ انذساعح اَّ ذسد انظشٔف انًصشٚح  

( نٛسم 1:1اعاتٛغ ثى اعرخذاو ْزِ انًٕاد فٙ يخهٕط ) 4% ٔانرسضٍٛ نفرشج 12َٕٖ انثهر ٔكغة انضٚرٌٕ ٔيؼايهرًٓا تًسهٕل اندٛش 

يٍ انؼهف انًشكض انرمهٛذ٘ فٙ ػلائك الاغُاو انُايٛح زٛث آَا ذخفض  ذكانٛف انرغزٚح يغ انسصٕل ػهٗ َفظ انكفاءج  %20يسم 

 انغزائٛح ٔيٕاصفاخ رتٛسح ذماسب ذهك انُاذدح ػٍ اعرخذاو انؼهف انرمهٛذ٘ يشذفغ انثًٍ. 
 


