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Abstract: The effect of four different lighting regimens on the production 

and reproduction performance for Mandarah (M) and Bandarah (B) 

chicken strains , and subsequent progeny growth were studies. Total of 600  

chicks at 6wk-old from each of M and B strains were randomly distributed 

into four different lighting regimens in environmentally controlled house. 

The chicks were received the following regimens from 6 -22 wks of age., 

ahemeral lighting regimen ,step-down, step-up and intermittent 

photoperiods. 

Results obtained are summarized as follows:-  

           Age at first egg for both strains subjected to step-down lighting 

regimen was  significantly (P0.001) postponed  (159.9d) compared to 

those subjected to other lighting regimens .Egg weight produced from birds 

subjected to ahemeral lighting regimen (52.05 g) was significantly 

(P0.001) greater than that subjected to other lighting regimes, regardless 

of chicken strains. Egg weight for B strain was significantly (P0.001) 

heavier  than that from M chicken strain. Irrespective to chicken strain, egg 

mass and egg production percentage for step-up lighting regimen were 

significantly (P0.001) increased than those from other lighting regimens. 

There were  no apparent significant differences between lighting regimens 

on feed intake.Step-up lighting regimen represented the best significant 

improvement result of feed conversion compared to other lighting regimens. 

Regardless of chicken strain, the best result of overall mean fertility was 

recorded for eggs of step-up regimen followed by intermittent light regimen. 

The body weights of subsequent post-hatch growing chicks from parent 
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birds subjected to ahemeral light regimen on 2
nd

 and 8
th

 weeks of age were 

significantly (P0.001) heaviest than those of other light regimens. 

Irrespective to chicken strain, chick body weight gain from parent birds 

subjected to ahemeral light regimen was increased and surpassed 

significantly (P0.001) the weight gain of birds for other regimens during 

the periods from (0 -2 wks) and (6 – 8wks)of age. Bandarah strain recorded 

significantly (P0.001) heavier body weight gain compared to M strain 

during the experimented periods (0 -2 , 2 - 4 and 6 – 8wks) of age. The best 

results of feed conversion were significantly (P0.001) recorded for post-

hatch growing chicks for ahemeral regimen compared to the other regimens 

through the experimented periods (0 -2 , 2 -4 and 4 – 6 wks) of age. 

INTRODUCTION 

 Lighting is a powerful exogenous factor of many physiological and 

behavioral processes which affects poultry performance. Moreover, light 

stimulates secretory patterns of several hormones that control growth, 

maturation and reproduction (Olanrewaju et al., 2006).  

 Eitan and Soller (1991) showed that lighting regimens may be 

designed to either retarded or advanced maturity, and these resulted in 

significant changes in egg weight. Etches (1996) showed that it is of 

practical importance to know how many hours of light must be given to the 

birds before and after age at first egg in order to maximize egg production.  

 Egg weight at greater importance in egg production industry from 

both economical and settable eggs point of view. Gous et al., (2000) 

observed that the delay in maturity caused by light regimen resulting 

generally in larger eggs at sexual maturity. 

 Egg mass is the most appropriate criteria for measuring egg 

production. Leeson and Summers (1980) studied the effect of 

photostimulation of age resulted in the best egg mass. There was evidence 

indicated that the use of regular increase in photoperiod throughout the 

laying cycle results a greater total egg yield than the use of a constant long 

photoperiod (Marr et al., 1962).  

 Keshavarz (1998) observed that feed conversion was significantly 

inferior for hens on the step-down regimen than other experimented ones, 

while feed intake was not influenced by different lighting regimens. Also, 

Gous and Cherry (2004) showed that lighting regimen did not affect feed 

intake. El-Prollosy (2006) observed that there was significant different in 

feed conversion for Gimmizah and Silver Montazah chicken strains.  
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  Brake et al., (1989) noted that fertility was consistently high in 

broiler breeders reared on artificial light. On the other hand, Shanawany 

(1993) noted that fertility and hatchability were improved by long ahemeral 

lighting in domestic fowl. However, Lewis and Perry (1996) observed that 

poor hatchability and small chick weight were frequently associated with 

small egg size produced by an early maturing flock.  

 Numerous studies have shown the relationship between egg size and 

chick size in the chicken. Wilson (1991) reported that there was a positive 

correlation between egg weight and initial post-hatch growth. The objective 

of this study to investigate the effect of four different lighting regimens 

during the growing period on the production and reproduction performance 

and subsequently on post-hatch progeny growth.    

MATERIALS AND METHODS 

 The present study was carried out at El-Sabahia Poultry Research 

Station, Animal Production Research Institute, Agricultural Research 

Center. Mandarah and Bandarah local chicks used in this experiment were 

hatched on December, 2006. Chicks were reared at one day old until 5 

weeks of age in batteries under the same hygienic and managerial 

conditions. Feed and water were available ad-libitum throughout the study. 

Chicks were fed a starter diet (19% cp and 2800 Kcal) up to 8 weeks of age, 

grower diet (15% cp and 2700 Kcal) up to 20 weeks and layer diet (16.5% 

cp and 2750 Kcal).  

Experimented birds and design:  

     A total of 1200 chicks at 6wks of age from M and B strains were 

transferred to an environmentally controlled light proof house in order to 

investigate the impact of four lighting regimens during the period from 6 to 

22wks of age on the productive and reproductive performance. Chicks from 

each strain were randomly distributed into four insulated sections and 

assigned into 5 replicates to receive one of the four following light 

regimens( Fig.1).                                                 
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Fig. (1): Experimental Design 

Regimen (1): Ahemeral lighting regimen: Light: Dark cycle had been 

14L:14D till 14
th

 week of age and then a modification was 

done to be reach the light to  16L:12D with a total of 28hrs 

till the end of the experiment.                         

Regimen (2): Step-down photoperiod: The photoperiod had been decreased 

gradually from 16-h/d by half an hours/week to reach 8-h/d 

photoperiod at 22wks of age, then a modification  was done 

by increasing half an hour / week to achieve 16L:8D/day 

photoperiod till the end of the experiment. 

Regimen (3): Step-up photoperiod: The photoperiod had been increased 

gradually from 8 hours/ day by half an hours each week to 

reach 16 hour/ day at  22 wks of age. 

 Regimen (4):Step-up intermittent photoperiod: Light: dark cycle had been 

increased 2L:2D to 4L:4D to 6L:6D and 8L:8D from 6th 

week till 18
th

 week of age, respectively. On the beginning of 

22
nd

 week lighting period will be increased 2 hrs each week 

to reach 16 hr light until the end of the experiment.                                                                                                       
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 All these light regimens had been done with fixed temperature and 

humidity and light intensity to be 10 lux during the growing period (6-22 

wks) of age and 20 lux during the laying period.  

Egg production traits:- 

     Age at first egg in days, average egg weight by grams, egg mass , egg 

production percentage, feed consumption (gm/bird/day, feed conversion 

(gm feed/ gm egg), fertility percentage as a percentage of macroscopic 

fertile eggs out of the number of total eggs set and hatchability of total eggs 

as a total number hatched chicks out of the total number of eggs set.                                                                                          

Post-hatch growth: 

        Two hundred and forty  progeny chicks from M and B strains which 

produced from parents subjected to the four lighting regimens were 

randomly taken and distributed into batteries. Thirty chicks which  

replicated three times for each treatment. Chicks were raised in local –made 

batteries up to eight weeks of age.                                                                                     

        Feed and water were offered  ad- libitum. Chicks were individually 

weighed biweekly to the nearest gram up to eight weeks of age. Also, body 

weight gain (gm), feed consumption (gm/bird period) and feed conversion 

ratio (gm feed /gm gain) were recorded biweekly. Mortality throughout the 

experiment was low and therefore neglected.                                                                                                                         

Statistical analysis:  

          Data were analyzed using SAS general linear model procedure (SAS 

Institute, 1990). Mean values were compared using Duncan Multiple Rang 

Test (Duncan, 1955) when significant differences existed. Data were 

analyzed using the following model:- 

Υijk= µ+Si+Lj+(SL)ij+eijk 

Where:- 

Υijk= is the observation on the ij
th 

individual ;  µ= is the overall mean 

common to all observations ; Si = is the effect of i
th

  strains (i= 1,2) ; Lj= is 

the effect of j
th

 lighting regimens (j= 1,2,3and 4), and  eijk= random error  

RESULTS AND DISCUSSION 

 Results in Table 1 show the main effect of different lighting 

regimens on different egg parameters during the first 90 days of egg 

production for M and B chicken strains. Age at first egg for birds subjected 

to step-down lighting regimen was significantly (P 0.001) postponed 

compared to those subjected to other lighting regimens. Besides, age at first 
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egg for B strain subjected to step-down lighting regimen was significantly 

(P0.001) delayed compared to those from other B and M strains subjected 

to other lighting regimens. The lowest records of age at first egg were 

recorded for both B and M strains subjected to step-up and intermittent 

lighting regimens compared to those subjected to other regimens. 

Regardless of chicken strain, overall means of age at first egg were delayed 

for birds exposed to step-down lighting regimen by about 15, 28 and 24 

days for ahemeral, step-up and intermittent regimens, respectively. Also, 

there was a significant (P0.001) interactions between lighting regimens 

and chicken strain with respect to age at first egg. The represented results 

regarding age at first egg for birds subjected to different lighting regimens 

are in accordance with those reported by Lee et al., (1971) who noted that 

short day lengths during rearing period will delay the onset of maturity of 

pullets. Supporting to our results, Keshavarz (1998) reported that the pullets 

on the step-down light regimen postponed the age at sexual maturity. 

Moreover, Lewis et al., (2001) demonstrated that the influence of 

photoperiod on poultry age at 1
st
 egg appeared to involve a sequence of 

changes in the negative feedback control of the steroid hormones on 

gonadotrophin release.  

 Egg weight for ahmeral lighting regimen (52.05gm) was 

significantly (P0.001) greater than those for step-down (49.77gm), step-up 

(49.02 gm) and step-up intermittent (50.70 gm), regardless of chicken strain. 

Moreover, irrespective of lighting regimen, egg weight for B strain was 

significantly (P0.001), greater than those from M chicken strain. Also, 

there was a highly significant (P0.001) interaction between lighting 

regimens and chicken strains with respect to egg weight. The present results 

are in agreement with findings of Shanawany (1982) and Siopes and Neely 

(1997and 1999) who found that ahemeral lighting regimen increased egg 

size. Moreover, the significant decrease in egg weight of hens produced in 

step-up regimen is in line to its early maturation and in agreement with the 

results reported by Lesson and Summers (1980) who reported that early 

light stimulation decreased egg weight due to its positive correlation with 

sexual maturing. On contrary to our results regarding egg weight, Keshavarz 

(1998) stated that egg weight was significantly greater for hens on the step-

down light regimen compared to other experimental light regimens. 

Significant differences between egg weights of M and B strains are 

supported by Younis and Abd El-Ghany (2003) who found a significant 

differences in egg weight between local strains.  

 Egg mass and egg production for step-up lighting regimen were 

significantly (P0.001) increased than those from other lighting regimens, 
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regardless of chicken strain. Also, egg mass and egg production were 

significantly (P0.001) increased for birds exposed to step-up lighting 

regimen compared to others exposed to other lighting regimens. Moreover, 

M strain subjected to step-up regimen represented significantly (P0.001) 

high egg mass and egg-production percentage compared to M and B strains 

subjected to other lighting regimens. Also, there was a highly significant 

(P0.001) interaction between lighting regimen and chicken strain with 

respect to egg mass and egg production. The results of the present study are 

in accordance with those obtained by Keshavarz (1998) who found that  egg 

mass was significantly lower for hens on the step-down regimen and the rate 

of egg production remained consistently lower for hens on the step-down 

regimen. It could be noted that reduced egg mass and egg production in 

current experiment may be due to delaying sexual maturity under the 

condition of lighting step-down. Supporting to the present results regarding 

the significant different in egg production between local strains El-nagar et 

al., (2002), found that egg production was significantly different  between 

local chicken strains. On contrary to our results, Nawar and Bahie El-Deen 

(2000) found no significant differences for local chicken strains in egg 

production. Also, El-Sudany (2005) found that no significant differences in 

egg mass for local chicken strains.  

          In conclusion, the step-up light regimen used in this experiment had 

the potential to increase egg mass and egg production compared to other 

lighting regimens.  

 Results presented in Table 2 show the main effect of different light 

regimens on feed intake and feed conversion of M and B chicken strains. 

Feed intake (g/hen/d) was not influenced significantly by experimented 

chicken strain. There were no apparent significant effect of lighting regimen 

on feed intake. Also, there was no significant interactions between lighting 

regimens and chicken strains with respect to feed intake. The results of feed 

consumption in this table partially agree with the results of Keshavarz 

(1998) who reported that the feed consumption was not influenced by 

different lighting regimens. Also, Gous and Cherry (2004) showed that 

lighting regimen did not affect feed intake of Ross broiler breeders. No 

significant differences were found herein between B and M strains in feed 

intake. This finding  agrees with  those obtained by Nawar and Bahie El-

Deen (2000) and El-Sudany (2005)  who observed similar results of feed 

intake for local chicken strains.  

 Step-up lighting regimen represented the best significant 

improvement result (3.75 g/g) of feed conversion compared to that subjected 

to ahemeral (3.93 g/g), step-up intermittent (4.10 g/g) and step-down 
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(4.29g/g) lighting regimens. Also, the best significant (P0.001). results of 

feed conversion was recorded for M strain subjected to step-up lighting 

regimen compared to those for M and B strains subjected to other lighting 

regimens. Besides, feed conversion for M birds (3.78 g/g) was significantly 

(P 0.001) improved compared to that for B strain (4.26 g/g). Moreover, 

there were significant (P 0.001) interaction between lighting regimen and 

chicken strain with respect to feed conversion.Step-down lighting regimen 

represented the inferior significant result of feed conversion (4.29 g/g). This 

result agrees with that reported by Keshavarz (1998) who reported that feed 

conversion was significantly inferior for hens on the step-down regimen 

than other experimented ones. Feed conversion improvement for M strain 

compared to that for B strain was parallel to the results reported by El-Sayed 

et al., (1995); Younis and Abd El-Gahny (2003) and El-Prollosy (2006) who 

observed that there was a significant difference in feed conversion for local 

chicken strains. On contrary to our results, El-Sudany (2005) found that 

there were no significant differences in feed conversion among local 

chicken strains.  

 Effects of lighting regimens on fertility and hatchability of total eggs 

percentage are shown in Table 3. Egg fertility percentage was increased for 

M and B strains subjected to step-up lighting regimen compared to other 

lighting regimens. Also, regardless of chicken strain the best result of 

overall mean fertility was recorded for eggs of step-up regimen (92.77%) 

followed by step-up intermittent (91.14%), ahemeral (88.31%) and the 

lowest one was recorded for step-down (85.67%) lighting regimens. 

Moreover, no significant difference was observed between fertility of M and 

B chicken strains. Besides, no significant differences were found between 

lighting regimens with respect to hatchability of total eggs.  This outcome 

agrees with the data reported by Siopes and Neely (1997and 1999) who 

noted that hatchability of total eggs was decreased by 3-4% for ahemeral 

light regimen compared to other regimens and escaped statistical significant. 

The numerical improvements of hatchability of total eggs were observed for 

eggs of both M (80.93%) and B (83.07%) strains subjected to step-up 

photoperiod compared to the other lighting regimens. Also, there was no 

significant interaction between lighting regimen and chicken strain with 

respect to fertility and hatchability of total eggs.  

 The increase of fertility percentage for birds exposed to step-up light 

regimen compared to other light regimen is consistent with the results of 

Lewis and Perry (1996) who correlated this increase of fertility with the 

early maturation of birds. Egg fertility percentage was decreased for birds 

subjected to ahemeral light regimen compared to step-up and step-up 
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intermittent lighting regimens. Also, hatchability of total eggs percentages 

was decreased for ahemeral lighting regimen compared to other lighting 

regimens. These results are contradicted with the results of Shanawany 

(1993) who noted that fertility and hatchability were improved by long 

ahemeral lighting in domestic fowl.  

            The lack of significant differences between the two strains in fertility 

and hatchability of total eggs almost could be attributed to their similarity in 

genetic make up. These results are in harmony with those reported by 

Younis and Abd El-Ghany (2003) and El-Sudany (2005)  who indicated that 

fertility and hatchability were not affected significantly among local chicken 

strains. Whereas, Balat (1990) and El-Sayed et al., (1995) concluded that 

strain had a highly significant effect on hatchability.  

 Data obtained concerning the main effect of different lighting 

regimens for parent birds on subsequent  post-hatch progeny weights (g) 

during the first eight weeks of growing for M and B strains are shown in 

Table 4. Irrespective to  chicken strain, chick body weights at hatch for 

ahemeral light regimen (37.86 gm) were significantly (P0.05) heavier than 

those for step-up light regimen (35.92 gm). The body weight chicks 

produced from parent birds subjected to ahemeral light regimen on 2
nd

 and 

8
th

 weeks of age were significantly (P 0.001) heavier than body weights of 

birds subjected to other experimented light regimens. Moreover, body 

weight on the 4
th

 week of age from parent birds subjected to ahemeral light 

regimen (250.51gm) was significantly (P0.05) heavier than those 

subjected to step-down (230.16 gm) and step-up (224.81 gm) light 

regimens, while it is not differ significantly than those for step-up 

intermittent regimen (240.16gm).On the 6
th

 week of age, ahemeral light 

regimen had the best body weight compared to other light regimens as in 

other experimented periods with some exception in significant differences. 

Moreover, there were no significant interactions between lighting regimens 

and chicken strains in chicks body weight through the all experimented 

periods.  

 Table 5 represents the main effect of different lighting regimens for 

parent birds on subsequent  post-hatch progeny body weight gain for M and 

B chicks. Irrespective of chicken strain, chick body weight gain of  progeny 

birds from parent birds subjected to ahemeral light regimen was increased 

and surpassed significantly (P0.001) the weight gain from other regimens 

during the period of (0-2 wks) and (6-8 wks) of age. Whereas there were no 

significant differences between lighting regimens during the experimented 

periods (2-4 wks) and (4-6 wks) of age. Bandarah strain recorded 

significantly (P0.001) larger body weight gain compared to M strain 
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during the experimented periods (0-2 wks), (2-4 wks) and (6-8 wks) of age. 

No significant interactions were detected between lighting regimens and 

chicken strains through the all experimented period.  

 Effect of different lighting regimens for parent birds on feed 

consumption  subsequent of post-hatch growing chicks for M and B strains 

are shown in Table 6. Irrespective of chicken strain, post-hatch growing 

chicks from parent birds subjected to step-down light regimen consumed 

significantly (P0.001) less amount of feed (g/bird/period) compared to 

those from parent birds subjected to other experimented light regimens 

during the first two weeks of age. Whereas during the periods of (2-4 wks) 

and (4-6 wks) of age, chicks from parent birds subjected to ahemeral light 

regimen consumed significantly (P0.001) less amounts of feed compared 

to those from parent birds subjected to other regimens. Moreover, chicks 

from parent birds subjected to step-up light regimen realized significantly 

(P0.001) the larger amount of feed consumption compared to other 

experimented light regimens through the growing periods (0-2 wks), (2-4 

wks) and (4-6 wks) of age, while during 6-8 wks of age, the chicks for the 

different regimens had different response of  feed consumption compared to 

that in other first growing period as the chicks for ahemeral light regimen 

consumed the largest amount of feed compared to that for other regimens. 

Chicks from parent birds of M strain consumed significantly (P0.001) less 

amount of feed compared to those subjected to B chicks strain through all 

experimental periods. Also, there are significant (P0.001) interaction 

between lighting regimens and chicken strains during all experimented 

periods except the period of (6-8 wks) of age.  

 Effect of different lighting regimens for parent birds on feed 

conversion (gm feed/gm gain) of subsequent post-hatch growing chicks of 

M and B strains is shown in Table 7. Regardless of chicken strains, the best 

results of feed conversion were significantly (P0.001) recorded for post-

hatch growing chicks from parent birds subjected to ahemeral light 

compared to the other regimens throughout the experimented periods (0-2, 

2-4 and 4-6 wks) of age. Whereas during the growing period of (6-8 wks) of 

age the best significant (P0.05) improvements of feed conversion was 

recorded for chicks of ahemeral (3.50g/g) followed by step-up intermittent 

(3.74 g/g) and step-down (4.02 g/g) compared to those of step-up (5.04 g/g) 

light regimen. Moreover, chicks from parent birds of M strain realized 

significantly (P0.001) the better  improvement of feed conversion 

compared to those for B strain through the (0-2 , 2- 4 and 4-6 wks of age), 

while no significant difference of feed conversion was recorded between the 

both strains during 6-8 wks of growing age. Also, there are significant 
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(P0.001) interactions between light regimens and chicken strains during 

all experimented periods except the period of (6-8 wks) of age.  

 This part of experiment regarding the effect of lighting regimens on 

age at first egg and egg weight then consequently affects  post-hatch 

growing chicks implies on the fact that increased chick weight occurs only 

with increased egg size. Results of this study are consistent with other 

reports  by Shanawany, (1987) who mentioned that egg size is positively 

correlated with poult weight. Also, Wilson, (1991) reported a positive 

correlation between egg weight and initial post-hatch growth. In addition, 

Shanawany (1993) showed that heavier chick weight occurred from eggs 

laid under ahemeral light than the natural light.  

             It is concluded from these results that step-up light regimen realized 

the best records of egg mass, egg production percentage and fertility 

compared to other light regimens. Also, it is concluded that ahemeral light 

regimen realized the best results of egg weight and consequently the post-

hatch growing chicks weights, chick weight gain and feed conversion 

through the periods of growing until 8
th

 weeks of age compared to the other 

experimented light regimen.  
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 انمهخص انعربى

دراسة الاححياخات انمثهى من الاضاءة نسلالات انذخاج انمحهية و جأثيرها عهى . 1

 انصفات الانحاخية و انحناسهية

جأثير إخحلاف برامح الاضاءة انمخحهفة عهى انصفات الانحاخية وانحناسهية  . 2

 وبانحانى عهى نمو انكحاكيث بعذ انفقس نسلالات انذخاج انمحهية

هناء محمذ خهيم ، رءوف إدوارد رزق ،انسيذ حامذ شاهين ، منى محمود أحمذ ،أمانى عادل 

انصحن 

 اٌذلً-وصاسة اٌضساػت -ِشوض اٌبحىد اٌضساػيت -   ِؼهذ بحىد الأخاس اٌحيىأً

أصشيج هزة اٌخضشبت بّحطت بحىد حشبيت اٌذواصٓ باٌصبحيت بالاسىٕذسيت اٌخابؼت ٌّشوض اٌبحىد 

 اٌهذف ِٓ هزة اٌذساست هى حأريش أسبؼت 2008إًٌ فبشايش  2006اٌضساػيت فً اٌفخشة ِابيٓ ديسّبش 

بشاِش إظاءة ػًٍ الأداء الأخاصً واٌخٕاسًٍ ٌسلاٌخً إٌّذسة واٌبٕذسة وباٌخاًٌ ػًٍ ّٔى اٌىخاويج 

 أسابيغ ورٌه ِٓ سلاٌخً إٌّذسة 6 وخىىث ػٕذ ػّش 600ػذد اٌىخاويج اٌّسخخذِت  .بؼذ اٌفمس

-6واٌبٕذسة حُ حىصيؼهُ ػشىائيا وحُ حؼشيعهُ لأسبؼت بشاِش إظاءة ِخخٍفت خلاي ِشحٍت إٌّى ِٓ 

 -:ووأج ولأحً .أسبىع ِٓ اٌؼّش  22

 ساػت إظاءة 24بشٔاِش إظاءة أوزش ِٓ  - :اٌبشٔاِش الأوي  . 1

 بشٔاِش إظاءة ِخٕالص - :اٌبشٔاس اٌزأً  . 2

 بشٔاِش إظاءة ِخضايذ - :اٌبشٔاِش اٌزاٌذ  لا. 3

 بشٔاِش إظاءة ِخضايذ ِخمطغ- :اٌبشٔاِش اٌشابغ  . 4

 - :وحخٍخص أهُ إٌخائش اٌّخحصً ػٍيها فً الأحً 

حؼشض سلاٌخً إٌّذسة واٌبٕذسة ٌبشٔاِش الاظاءة اٌّخٕالص أدي إًٌ حأخيش اٌؼّش ِؼٕىيا ػٕذ  . 1

 .أوي بيعت ِماسٔت ببشاِش الاظاءة الأخشي

صشاَ وواْ   52.05 ساػت إظاءة واْ 24وصْ اٌبيط إٌاحش ِٓ بشٔاِش الاظاءة الأوزش ِٓ  . 2

صشاَ وبشٔاِش الاظاءة   49.77أػًٍ ِؼٕىيا ِٓ وصْ اٌبيط إٌاحش ِٓ بشٔاِش الاظاءة اٌّخٕالص 

 صشاَ ورٌه بغط إٌظش ػٓ 50.70 صشاَ وبشٔاِش الاظاءة اٌّخضايذ اٌّخمطغ 49.02اٌّخضايذ 

 .اٌسلاٌت

 .ِماسٔت بىصْ بيط سلاٌت إٌّذسة ((P0.001حمك وصْ بيط  سلاٌت اٌبٕذسة صيادة ِؼٕىيت . 3

 فً ٔسبت إٔخاس اٌبيط  (P0.001)أدي اٌخؼشض ٌبشٔاِش الاظاءة اٌّخضايذ إًٌ صيادة ِؼٕىيت  . 4

 .ووخٍت اٌبيط ِماسٔت باٌبشاِش الأخشي ورٌه بغط إٌظش ػٓ اٌسلاٌت

ٌُ يىٓ هٕان حأريش ِؼٕىي واظح ٌبشاِش الاظاءة اٌّسخخذِت ػًٍ ِؼذي إسخهلان اٌؼٍف اٌيىًِ . 5

 .ٌٍغزاء ِاػذا بيٓ بشٔاِش الاظاءة اٌّخٕالص وبشٔاِش الاظاءة اٌّخضايذ اٌّخمطغ

 .أظهش بشٔاِش الاظاءة اٌّخضايذ أحسٓ ٔسبت ححىيً غزائً ٌىخٍت اٌبيط ِماسٔت باٌبشاِش الأخشي. 6

أظهش بشٔاِش الاظاءة اٌّخضايذ حفىلا فً ٔسبت خصىبت اٌبيط ِماسٔت باٌبشاِش الأخشي ورٌه . 7

 .بغط إٌظش ػٓ اٌسلاٌت
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 ساػت إظاءة 24وصْ صسُ اٌىخاويج إٌاحضت بؼذ اٌفمس لأباء حؼشظىا ٌبشٔاِش إظاءة أوزش ِٓ  . 8

 .أسبىع ِماسٔت باٌبشاِش الأخشي  8و2واْ أرمً وأػًٍ ِؼٕىيا ورٌه ػٕذ ػّش

 ساػت إظاءة واْ 24وصْ صسُ اٌىخاويج اٌّىخسب لأباء حؼشظىا ٌبشٔاِش إظاءة أوزش ِٓ  . 9

وِخفىق ػٓ وصْ صسُ اٌىخاويج اٌّىخسب ٌلأبٕاء إٌاحضيٓ ِٓ  بشاِش  (P0.001) أػًٍ ِؼٕىيا

 .أسبىع ِٓ اٌؼّش (8-6)و أسبىع (2– صفش  )الاظاءة الأخشي ورٌه فً اٌفخشة ِٓ

سضً وصْ اٌضسُ اٌّىخسب ٌىخاويج سلاٌت اٌبٕذسةالأبٕاء بؼذ اٌفمس أػًٍ أسلاَ بضيادة ِؼٕىيت  .10

( 4-2و  أسبىع2-صفش (ِماسٔت بىصْ اٌضسُ اٌّىخسب ٌسلاٌت إٌّذسة بؼذ اٌفمس ورٌه أرٕاء فخشاث

 .ِٓ اٌؼّش (أسبىع (8-6)و  أسبىع

أفعً ٔسبت ححىيً غزائً ٌٍىخاويج بؼذ اٌفمس وأج لأباء حؼشظىا ٌبشٔاِش إظاءة أوزش ِٓ   .11

 4-2)أسبىع و  (2-صفش)ساػت إظاءة ِماسٔت ببشاِش الآظاءة الأخشي ورٌه فً اٌفخشاث ِٓ  24

  .ِٓ اٌؼّش أسبىع (8-6)و أسبىع)

 


