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ABSTRACT: Recent studies have indicated that egg yolk 

immunoglobulins (Ig) can be used for therapeutic purposes and that yolk Ig 

levels are increased after molting of laying hens. The present study was 

performed to compare between the effects of two methods of induced 

molting namely alfalfa and zinc methods on serum and yolk IgY 

concentrations as well as their effects on the egg quality and  immune status 

of the molted hens. Three experimental treatments each of 20 Lohman 

laying hens 80 wks old were fed either control layer ration, 90% alfalfa in 

10% layer ration or layer ration containing zinc oxide (20.000 ppm) for 9 

days. For the alfalfa and zinc group, photoperiod was reduced to 8h/d. 

Water was provided ad libitum for all groups. At day 10 , hens were 

returned to basic laying ration and 16 h light/d. Feed intake , birds weight 

and egg production  were monitored during the molting period after which 

8 birds from each group were slaughtered and ovaries ,oviducts and spleens 

were excised and weighed. Egg parameters (weight, length, yolk diameter 

and yolk height) were recorded till resumption to 50% egg production. 

Serum and egg yolk IgY were measured using ELISA technique and white 

blood cell count was performed. Results showed that hens in the zinc 

treatment ceased egg production by 8.4 days, remained out of production 

until 21.8 days and returned to 50% production after 46.3 days while the 

values for the alfalfa group were 14.9, 24 and 49.4 days respectively. Egg 

weight, yolk diameter and yolk height values were increased in alfalfa 

group. Molting by either method resulted in significant loss in body weight, 

feed intake and weight of ovaries and oviducts .Spleen weight was slightly 

increased in the two molted groups.  

Values of serum IgY recorded 35 days post molting induction were 

3.42 and 3.3 mg / ml serum in alfalfa and zinc groups respectively as 
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compared to control value (1.9 mg/ml).  Egg yolk IgY levels in control hen 

eggs ranged from 1.9-2.25 mg /ml yolk . Induced molting significantly 

increased egg yolk IgY levels up to 3.5 and 3.2 mg/ml in alfalfa and zinc 

groups respectively .Total leukocyte count was significantly increased in 

alfalfa and zinc treated groups as compared to control group .Neutrophyl: 

Lymphocyte ratio recorded at resumption to 50% egg production was 0.16 

for control group, 0.41 for alfalfa group and 0.19 for zinc fed group . 

It may be concluded that using post molt eggs from hens induced to 

molt using alfalfa schedule would be advantageous in having larger yolk 

with higher levels of IgY which has significant application in commercial 

production of hyper- immune eggs for therapeutic uses. 

INTRODUCTION 

       The transfer of chicken immunoglobulins (Ig) from the hens serum to 

the yolk and from the yolk to the chick is analogous to cross –placental 

transfer of IgG from mammalian mother to its offspring (Rose et al., 1974; 

Kowalczyk et al., 1985). Many reports (Ormrod and Miller, 1991; Ormrod 

and Miller, 1993; Sharpe et al., 1994) indicated that multiple inoculations of 

chickens (i.e. hyper-immunizatioin) with inactivated multivalent bacterial 

vaccines, results in the production of “immune” eggs. Oral consumption of 

“immune” eggs containing specific immunoglobulins protects against the 

specific organism(s) with which the hen was stimulated (Fayer et al., 1989; 

Kuroki et al., 1994; Kullmann et l., 1988). Orally administered 

immunoglobulins survive passage through the gastro intestinal tract 

(Hammarstrm et al., 1994). 

      A recent study by Barua et al. (2001) has indicated that the 

concentration of yolk IGY is affected by forced feed withdrawal molting. 

IGY concentrations were increased during early phase of postmolt (4 days) 

then slightly decreased in the yolk 10 days after relaying. The commercial 

egg industry commonly uses induced molt procedures to rejuvenate flocks 

for a second or third laying cycle and to increase profits. Induced molt 

program can result in a 30% higher profit margin for producers when 

compared with an all pullet operation (Bell, 2003). In addition to increased 

profit margins, an induced molt rejuvenates hen’s reproductive tract to 

produce higher quality eggs, which are more marketable (Keshavarz and 

Quimby, 2002).  

There are several molting methods, feed withholding has been the 

most popular (Keshavarz and Quimby, 2002; Bell, 2003). Induced molting 

have been conducted using diets mixed with high zinc concentrations (Bell, 

2003), thyroxin (Keshhavarz and Quimby, 2002), and low sodium 
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concentrations (Berry and Brake, 1985). A second general approach has 

incorporated the use of insoluble plant fibers such as alfalfa (Kwon et 

al.,2001; Landers et al.,2005). Alfalfa is well balanced in amino acids and 

rich in vitamins, carotenoids, and xanthophylls that give poultry carcasses 

their desirable yellow color (Sen et al., 1998; Ponte et al., 2004). Alfalfa 

also contain high level of saponins ,which have been shown to have hypo-

cholesterolemic ,anti-carcinogenic, anti-inflammatory, and antioxidant 

properties (Klita et al.,1996; Ponte et al.,2004). 

    The aim of the present study was to compare between the effects of two 

methods of induced molting namely alfalfa and zinc methods on serum and 

yolk IgY concentrations as well as their effect on the immune status of the 

molted birds. Also, some of the egg quality parameters were monitored 

during the experimental period of the study. 

MATERIALS AND METHODS 

A total of 60 White Single Comb Lohmann laying hens 80 wks of age were 

used in the present study. Birds were housed individually one per cage and 

were fed a complete layer ration ( Table -1) ad libitum and allowed full 

access to water. Egg production was monitored to ensure that all hens were 

healthy and actively producing. After acclimation for 2 weeks the birds were 

exposed to the molting procedure. The hens were divided into 3 treatment 

groups (Table- 2) with 20 birds per treatment: non molted control given full 

layer ration feed, group 2 hens fed on 90% Alfalfa and 10% layer ration for 

9 days (Kwon et al., 2001) while in the third group (zinc molt group) hens 

were fed on layer ration containing 20.000 ppm of zinc as zinc oxide for 9 

days according to North and Bell (1990).  

Hens were placed on an artificial lighting program of 8hour L:16D during 

molt induction period (9 days) then returned to  control layer ration and 16h 

L: 8h D /d. 

Feed intake was measured by weighing each diet prior to the start of molt 

and after the 9-days molt period. During molt, birds weights were monitored 

at 2, 5 , 10 and 35 days. 

At the end of the molt, 24 birds were slaughtered (8 birds from each group), 

and the ovaries, oviducts and spleens were excised and weighed and 

expressed as relative weights (% of B.W.). Egg production was measured 

daily (% of hen-day), whereas egg quality parameters were measured twice 

per week. Egg weight (recorded to the nearest 0.01g) , egg  length, , yolk 

height  and yolk diameter were measured with a caliper and recorded to the 

nearest 0.1mm.  
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Yolk samples were collected before the induction of molting (premolt), and 

5 and 10 days after relaying and at return to 50% egg production. 

Table.1: Ingredients of experimental diets 

Ingredient% Layer diet Alfalfa-layer diet Zinc diet 

Corn 56.10 5.61 56.10 

Barely 9.0 0.90 7.00 

Soybean meal 21.65 2.165 21.65 

Fish meal 3.00 0.30 3.00 

Limestone 9.00 0.90 9.00 

Dicalcium 

Phosphate 

1.00 0.10 1.00 

Vit.-mineral Premix 0.25 0. 25 0.25 

Alfalfa 0.00 90.00 0.00 

Zinc oxide 0 0 2.00 

 

Crude protein 17.3 17.48 17.11 

ME K cal /Kg diet 2693.65 1349.37 2641.25 

C/P ratio 155.70 77.20 154.37 
Composition of premix per2.5 Kg;12.000IU of Vit A,2,400,000IU of Vit.D3,30gm of 

vit.E.25g of vit.K3, 2.5g of vit.B1,6gm of vit.B2,4g of Vit.B6,20mg of vit.B12 

Blood sampling 

All hens were bled via the wing vein, and 4 ml of blood was 

collected using a 5-ml syringe with a 23-gauge needle. Two ml of blood for 

each hen was centrifuged to separate serum which was collected and stored 

frozen until analysis, while heparin was added to the remaining 2 ml blood 

to be used for estimation of total leukocyte count and differential leukocyte 

count. Blood sampling was done on the 2
nd

,5
th

,10
th

  and 35 days after molt 

induction and at the return to 50%  of pre molt egg production. 

Purification of IgY from egg yolk : 

      To extract immunoglobulins from the egg yolk, a chloroform-based 

method described by Polson (1990) was used. The egg yolk was taken out 

of the eggshell and placed in a clean Petri dish. The egg yolk membrane was 

washed with distilled water and then cut with the forceps. The yolk was 

allowed to run into a measuring cylinder, and its volume was noted. Twice 

the volume of phosphate buffer saline (PBS) was added, and the contents 

were mixed thoroughly by shaking. Chloroform equal to the volume of egg 

yolk and PBS was then added, and the contents were mixed vigorously, 

which resulted in the production of a thick emulsion. The emulsion was then 
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centrifuged at 3000 rpm for 30 min at room temperature. After 

centrifugation, the mixture was separated into 3 distinct layers in the 

centrifuge tube: an orange-colored solution at the bottom, a semisolid 

emulsion of yolk in chloroform in the middle, and a watery phase of chicken 

serum protein on top. The watery phase on the top containing the Ig was 

removed, aliquoted, and stored at 20C until analysis. 

Assay of  serum and Yolk IgY : 

    Serum and egg yolk IgY were determined by rapid enzyme immuno 

assay method according to Blais and Yamazaki (1991). A commercial ELISA 

kit was used and the instructions of the manufacturer were followed. 

Absorbance at 492 nm values was measured using an ELISA plate reader. 

Results were expressed as the ratio between the optical density (OD) generated 

by the serum or yolk sample being tested (S) and the OD in a well containing a 

positive-control sample (P). Values were expressed in mg/ml sample. 

Statistical analysis: Data were analyzed using the GLM procedure of SAS 

software (2001). Differences in parameters among treatment groups, when 

significant, were compared using Duncan’s multiple range test (Duncan, 1955).  

RESULTS 

Hens subjected to Zn treatment ceased egg production by 8.4 days of 

the experiment and remained out of production until day 21.8. Values for 

Alfalfa treated hens were 14.9 and 24 days respectively. During this period 

few birds lost little plumage at the neck and at the back. Feed intake in 

alfalfa and zinc treated groups was much reduced during the molting 

induction period. Up to 50 % reduction in feed intake was observed in both 

groups as compared to feed intake of control group. Layers lost an average 

of about 13.9 % of their initial body weight due to Alfalfa and 18.4% due to 

Zn treatment as compared to 4.9% loss in control hen body weight during 

the same period.  

The pre-molting weight was reached 1.5 wk after the start of re-

feeding on control layer ration and 16h light/day in both treated groups. 

 Hens in zinc treatment reached 50% production by 46.3 and alfalfa group by 

40.4 days following the return to full feed layer ration and 16 h light/day 

(Table- 3). 

Average egg weight, yolk diameter and yolk height were 

significantly higher in alfalfa group. Yolk diameter in eggs of zinc molted 

hens was also higher than that of control group but close to alfalfa values.  
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Adoption of molting schedule resulted in significant increase in 

reproductive weight loss (ovaries and oviducts) which was more marked in 

Zn treated hens. However, the variation between Zn and alfalfa groups was 

not significant. Spleen weight was slightly increased in both induced 

molting groups as compared to spleen weights of control birds, but the 

values were not different significantly ( Table- 5). 

      Serum IgY values were elevated in hens exposed to either alfalfa or 

zinc induced molt regimens as compared to premolt values or those of 

control birds. Values of serum IgY recorded 35 days post molting induction 

were 3.42 and 3.3 mg / ml serum respectively as compared to 1.9 mg/ml 

recorded in serum of control non treated hens (Table- 6). 

       Egg yolk IgY levels in control hen eggs ranged from 1.9-2.25 mg 

/ml yolk. Induced molting significantly increased egg yolk IgY levels up to 

3.5 and 3.2 mg/ml in alfalfa  and zinc groups respectively with intermediate 

values recorded  at day 25 post molt (Table -7). 

       Total leukocytic count was significantly increased in alfalfa and zinc 

treated groups as compared to control group (14.243, 12.554 and7.553X10
-

3
/mm

3
 respectively) (Table 8). 

Heterophyl: Lymphocyte ratio recorded at 50% of egg production 

was 0.16 for control group, 0.41 for alfalfa group and 0.19 for zinc fed 

group (Table-9). 

      Mean values of neutrophil: lymphocyte ratio (N/L) was higher in alfalfa 

and Zn molted hens at 35 days post molt (0.60 and 0.31 respectively) as 

compared to N/L ratio in control hens (0.21). On return to 50% egg 

production the ratio was still higher for alfalfa group compared to controls 

(Table9).   

Table 2: Effect of different induced molting programs on feed intake, body 

weight loss and % of body weight loss during a 9-d molting 

period of Lohmann laying hens 

Group Feed intake 

(g/bird) 

Body weight loss 

(g/bird) 

Body weight loss 

(%) 

Control 
543.5  15.5

a
 

51.9  12.8
a
 4.9  1.0

a
 

Alfalfa90% 256.5  22.5
b
 194.6  11.5

b
 13.9 0.5

b
 

Zinc  210.5 10.5
b
 230.0 10.3

c
 18.4   0.2

c
 

Values are Mean SEM 

Means in the same column bearing different superscript are significantly different    

(P< 0.05) 

Hens were returned to control ration and 16 h light on day 10. 
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Table 3: Effect of different induced molting programs on egg production 

parameters during and after molting of Lohmann laying hens 

Time (days)  Alfalfa 90%        Zinc oxide 

1
st
 day out of production 

from start of treatment 

14.9 
8.4 

Days to first egg  

Postmolt 

20.5 28.8 

Days to return to 50%  

egg production 

40.4 46.3 

Table 4: Effect of different induced molting programs on egg parameters 

post molting of Lohmann laying hens 

 Egg parameter 
Control group 

Molting program 

Alfalfa 90% Zinc oxide 

Weight(g) 
60.78 0.3

a
 62.8  0.8

b
 61.2 0.42

a
 

Length (mm) 

 57.45   0.22
 a

 58.6  1.2
a
 58.2   0.15

a
 

Yolk diameter (mm) 
37.56 0.14

 a
 39.3 

b
 38.22   0.2

b
 

Yolk height (mm) 
18.16  0.07

 a
 19.0 0.1

b
 18.1 0.1

 a
 

Values are means SEM 

Means in the same row bearing different superscript are significantly different ( P  <0.05) 

 

Table 5: Effect of different induced molting programs on organ weights (as 

% of body weight)of Lohmann laying hens 

Organ  Control group        Molting program 

 

Alfalfa 90%        Zinc oxide 

Ovary % 
2.10 0.21

a
 0.82  0.12

b
 0.62  0.03

b
 

Oviduct % 
3.91  0.3

a
 2.10  0.80

b 
 1.76  0.50

b
 

Spleen % 
0.09  0.006

a
 0.10 0.005

a
 0.10 0.005

a
 

Values are means SEM  

Means in the same column bearing different superscript are significantly different (P  <0.05)  
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Table 6: Effect of different induced molting programs on serum IgY 

(mg/ml) of Lohmann laying hens 

Time of serum 

IgY 

evaluation 

Control group        Molting program 

Alfalfa 90% Zinc oxide 

Serum IgY 

(premolt) 
2.25 0.2

a
 2.05 0.2

a
 1.9 0.10

a
 

Serum IgY  

Day 2 molt 
2.14 0.25

a
 3.26 0.28

b
 2.5 0.23

ac
 

Serum IgY 

Day 10 molt 
 2.22 0.24

a
 3.63  0.3

b
 3.36 0.27

b
 

Serum IgY  

Day 35 postmolt 
     1.900 

 a
 3.420 .22

b
 3.30   0.32

b
 

Serum antibody levels are means SEM  

Means in the same row bearing different superscript are significantly different ( P  <0.05) 
 

Table 7: Effect of different induced molting programs on egg yolk IgY 

(mg/ml) of Lohmann laying hens . 

Egg yolk antibody levels are means SEM; means are based on 30 eggs from each group. 

Means in the same row bearing different superscript are significantly different (P <0.05) 

These antibodies were extracted from egg yolk (4 to 5 eggs/ hen) using chloroform. 

The antibody levels were determined per milliliter of egg yolk. 

Time of sampling 

 
Control group  

Molting program 

Alfalfa 90% Zinc oxide 

Egg yolk IgY/ml 

(premolt) 
2.25  0.11

 a
 2.02  0.3

 a
 2.30 0.25

 a
 

Egg yolk IgY/ml 

Day 25  postmolt 
2.03 0.21

 a
 2.92  0.25

 b
 

2.7 0.21
 b
 

Egg yolk IgY/ml 

Day 35 postmolt 
1.90 0.30

 a
   3.5  0.15

 b
 

3.2 0.31
 b
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Table 8: Effect of different induced molting programs on total leukocyte 

count (10
3
/mm

3
) during and after molting of Lohmann laying 

hens 

Values are means  S.E.M of 6 samples per group. 

Means in the same row bearing different superscript are significantly different  (P <0.05) 

Table 9: Effect of different induced molting programs on neutrophil: 

lymphocyte ratio during and after molting of Lohmann laying hens.  

Values are means of 6 samples per group. 

DISCUSSION 

       There have been many studies regarding the isolation and purification 

of egg antibodies, especially considering the easy access to this source of 

antibodies and the high levels of specific antibodies present in the egg. 

      The present experiment points out to the preferable use of hens exposed 

to alfalfa induced molt for the production of  IgY enriched egg yolk .Wang 

et al.(2007)  extracted 

61mg IgY against Schistosoma japonicum from one egg, an amount that is 

much higher than levels obtained in the present work. This difference may 

Time of sampling 

 

Control group Molting program 

Alfalfa 90% Zinc oxide 

 2
nd

 day 9.765 0.150
a
 

8.435 0.12
b
 

7.322 0.9
b
 

5
th

 day 7.739  0.094
a
 

7.654 0.03
a
 

6.754 0.09
b
 

10
th

 day 7.950 0.028a 
7.545 0.05

b
 

6.542 0.25
c
 

35 day 7.764 0.140a 8.656  0.14
b
 8.774 0.2

b
 

At 50% of 

 pre molt egg 

 production 

7.553 0.045a 
14.243  0.15

b
 

12.554 0.3
c
 

Time of sampling  Control group 

 

N/L ratio 

Molting program 

N/L ratio 

Alfalfa 90% Zinc oxide 

 2
nd

 day during molt. 0.17 0.17 
0.17 

5
th

 day during molt. 0.20 
0.46 

0.32 

10
th

 day during molt. 0.18 0.37 0.42 

35 day post molt. 0.21 0.60 0.31 

At 50 % egg 

 production 

0.16 0.41 0.19 
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be attributed to differences in the immunization schedule , immune response 

of the bird and method of extraction adopted. The delipidization method 

followed in the present work was reported    (Svendsen et al., 1995) to be 

superior in the yield of Ig isolated from the egg yolk than other methods 

used previously such as using caprilic acid (Mc Laren et 

al.,1994),ammonium sulphate precipitation (Wallman et al.,1990) or 

chromatography (Hassl  and Aspock,1988). Indirect enzyme linked 

immunosorbent assays (ELISAs) have been applied by many investigators 

to detect egg yolk IgY immunoglobulins ( Barua et al.,2001; Murase et 

al.,2006). The present results showed that serum as well as egg yolk 

immunoglobulin levels were almost parallel.  

      The present results indicate that alfalfa method for molt 

induction has more advantages over the zinc method in terms of time to 

return to 1
st
 egg production, egg size , % loss in body weight , reproductive 

organs loss and amount of egg  yolk IgY . 

The use of alfalfa mixed with layer ration proved to be effective in 

molt induction, increasing postmolt egg quality and postmolt egg production 

when compared with the zinc method. Contradictory to our findings, Alodan 

and Mashaly (1999) reported that different induced molting programs (Zn, 

CAL, On-Off) had no effect on egg weight. Previous studies of molting 

methods have often shown conflicting results in hen responses because of 

different conditions. Alfalfa-induced molting, also offers advantages in that 

it is readily available in Egypt as a common feed for farm animals. The loss 

in body weight in alfalfa fed group was attributed to the low palatability of 

alfalfa by hens (Sen et al., 1998), decreased feed intake due to delayed 

emptying of the crop and by its slow passage rate in digestive tract as 

suggested by Ueda et al. (2002).  

Decreased feeding stimulation with reduced daylight hours 

(Andrews et al., 1987) is a common factor in alfalfa and zinc groups causing 

loss in body weight.  

In the present study , although hens in the zinc group lost body 

weight significantly more than the alfalfa group , both groups laid eggs of 

nearly similar parameters postmolt. This result could be because the zinc 

hens stayed out of production longer than hens in the alfalfa group and that 

resulted in the same egg production as previously reported by Buhr and 

Cunninghan (1994). These authors suggested that the longer the cessation 

period , the better the postmolt egg production. 

The enlarged size of the spleen may coincide with the greater 

number of lymphocytes observed in the differential leukocytic count test. 
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The higher values of IgY in sera and in egg yolk of induced molt birds 

confirm the previous work of Barua et al.(2001) using feed withdrawal 

method in 515 –days-old hens . 

One disadvantage of using zinc as molt inducing factor was its tissue 

and egg residue. 

Hassanabadi and kermanshahi (2007) reported that postmolt internal 

zinc concentration in molted hens was higher than values in hens induced to 

molt by feed withdrawal method. The present finding that egg parameters 

were not significantly different between the molted hens is in agreement 

with results of Christmas et al. (1985) who found that different induced 

molting programs did not significantly affect egg weight when compared to 

the non molted birds. 

In the present work molted hens in either method had involuted 

reproductive organs which was proportional to the loss in body weight. This 

finding is in accordance with the results of Brake (1992) who suggested that the 

rebuilding of the reproductive tract would lead to the removal of fat 

accumulation and therefore increased tissue efficiency and improved egg 

production. 

  

The present results showed a significant increase of the neutrophil to 

lymphocyte ratio in molted hens being more pronounced in alfalfa group. 

This result coincides with the results of Alodan and Mashaly (1999) who 

demonstrated an increase in N/L ratio after forced molting. 

In the current study, our main concern was the amount of IgY in the 

egg yolk which proved to be significantly higher in the second egg 

production cycle and in the alfalfa molted group. . This finding suggest the 

adoption of alfalfa molting procedure in experiments designed to use egg 

yolk IgY in therapeutic purposes or other serological techniques.  
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 الملخص العربى

تأثير أحداث القلش بطرق مختلفة على مناعة الدجاج البياض وعلى تركيز 

.الجلوبيوليه المناعى فى المصل وصفار البيط  

 سمير أحمد ابو العيون

انًًهكح انعشتٛح انسعٕدٚح - ظايعح انطائف- كهٛح انطة ٔانعهٕو انطثٛح- قسى انفسٕٛنٕظٗ

أظٓشخ انذساساخ انحذٚصح اٌ انعهٕتٕٛنٍٛ انًُاعٗ فٗ صفاس انثٛط ًٚكٍ الأسرفادج يُّ فٗ 

ٔفٗ ْزا انثحس  . الأغشاض انعلاظٛح ٔأٌ يسرٕاِ ٚضٚذ فٗ انًح تعذ عًهٛح انقهش فٗ انذظاض انثٛاض

اسرخذيد طشٚقرٍٛ لأحذاز انقهش ًْٔا انرغزٚح عهٗ انثشسٛى أٔ أظافح انضَك نذساسح ذأشٛشْى عهٗ يسرٕٖ 

انًُاعٗ فٗ كم يٍ يح انثٛط ٔيصم انذو، كًا ذى دساسح انرأشٛش عهٗ يٕاصفاخ انثٛط ٔانحانح انعهٕتٕٛنٍٛ 

. انًُاعٛح نهذظاض انثٛاض انًعايم

 80 دظاظح تٛاظح يٍ سلانح انهًْٕاٌ عًش 20نٓزا انغشض ذى ذغزٚح شلاز يعًٕعاخ  كم يٍ 

عهٛقح % 10+تشسٛى % 90أ عهٗ  (انًعًٕعح انعاتطح )اسثٕع عهٗ عهٛقح يرٕاصَح نهذظاض انثٛاض 

 ظضء 20.000أٔ انرغزٚح عهٗ عهٛقح يرٕاصَح ذحرٕٖ عهٗ أكسٛذ انضَك  (يحًٕعح انثشسٛى )يرٕاصَح 

انثشسٛى ) أٚاو ذى خلانٓا ذخفٛط ساعاخ الإظاءج نكم يٍ انًعًٕعرٍٛ 9ٔرنك نًذج  (يعًٕعح انضَك)

ٔفٗ انٕٛو انعاشش ذى إعادج ذغزٚح ظًٛع انًعايلاخ عهٗ .  ساعاخ إظاءج فقط لأحذاز انقهش8إنٗ  (ٔانضَك

ذى حساب يعذلاخ انرغزٚح ٔٔصٌ انطٕٛس ٔيراتعح .  ساعح16انعهٛقح انًرٕاصَح ٔإعادج ساعاخ الإظاءج إنٗ 

 دظاظاخ يٍ كم يعًٕعح لأخز عُٛاخ يٍ انذو 8إَراض انثٛط أشُاء فرشج إحذاز انقهش شى ذى رتح عذد 

ذى يراتعح إَراض انثٛط . ٔانطحال ٔانًثٛط ٔقُاج انثٛط ٔرنك نرسعٛم أٔصآَى ٔعًم عذ نكشاخ انذو انثٛعاء

. يٍ الإَراض قثم إحذاز انقهش% 50فٙ انذظاظاخ انًرثقٛح حرٗ عٕدذٓا إنٗ إَراض 

 ٕٚو يٍ انًعايهح 8.4أظٓشخ انُرائط اٌ الأيٓاخ انًعايهح تانضَك قذ ذٕقفد عٍ ٔظع انثٛط تعذ 

يٍ الإَراض انساتق % 50 شى عادخ ذذسٚعٛا إنٗ إَراض انثٛط ٔٔصهد إنٗ 21.8ٔتقٛد كزنك حرٗ ٕٚو 

 ٕٚو 24& ٕٚو 14.9 ٕٚو ٔكاَد ْزِ انقٛى فٗ انًعًٕعح انًعايهح تانثشسٛى ْٙ 46.3لأحذاز انقهش تعذ 

.  عهٗ انرراتع49.4ٔ

تًُٛا ذسثة ، كاَد قٛى أٔصاٌ انثٛط ٔقطش انًح ٔاسذفاع انًح  يشذفعح فٗ انًعًٕعح انًعايهح تانثشسٛى 

أحذاز انقهش فٗ اَخفاض يعُٕ٘ فٗ ٔصٌ الأيٓاخ انًعايهح ٔيعذلاخ انرغزٚح ٔٔصٌ انًثٛط ٔقُاج انثٛط كًا 

. نٕحظ اسذفاع َسثٗ فٗ ٔصٌ انطحال فٗ كلا انًعًٕعرٍٛ انًحذز تًٓا انقهش

 ٕٚو يٍ عًهٛح انقهش يرٕسط 35سعهد قٛى انعهٕتٕٛنٍٛ انًُاعٗ فٗ يصم الأيٓاخ انًعايهح تعذ 

ذشأحد .  يعى نكم يم يصم فٗ الأيٓاخ يٍ يعًٕعح انثشسٛى ٔيعًٕعح انضَك عهٗ انرٕانٙ 3.3  ٔ 3.42

 يعى نكم يم يٍ 2.25-1.9قٛى انعهٕتٕٛنٍٛ انًُاعٗ فٗ يح تٛط الأيٓاخ يٍ انًعًٕعح انعاتطح تٍٛ 

 يعى 3.2  ٔ 3.5كًا احذز انقهش صٚادج يعُٕٚح فٗ يسرٕٖ انعهٕتٕٛنٍٛ انًُاعٙ ٔٔصم إنٗ . صفاس انثٛط

. يم فٗ يعًٕعح انثشسٛى ٔيعًٕعح انضَك عهٗ انرٕانٗ/ 

صاد عذد كشاخ انذو انثٛعاء انكهٗ فٗ كلا انًعًٕعرٍٛ انًحذز تًٓا انقهش تًُٛا كاَد َسثح انخلاٚا 

 نهًعًٕعح 0.16يٍ إَراض انثٛط حٕانٗ% 50انًرعادنح انٗ انخلاٚا انهًٛفأٚح انًسعهح عُذ انٕصٕل انٗ 

.  نًعًٕعح انضَك0.19 نًعًٕعح انثشسٛى 0.41ٔانعاتطح ٔ

ذخهص ْزِ انذساسح انٗ ذفعٛم اسرخذاو أيٓاخ انذظاض انثٛاض تعذ عًهٛح انقهش فٙ إَراض انثٛط 

انًشذفع انًُاعح ذعاسٚا نلأغشاض انعلاظٛح  حٛس  أٌ عًهٛح انقهش ذضٚذ يٍ حعى صفاس انثٛط ٔكًٛح 

 .انعهٕتٕٛنٍٛ انًُاعٗ تّ


