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ABSTRACT: The effect of light regime and feeding system  on broiler 

performance, carcass traits, serum hormones and metabolic profiles was 

studied using eight hundred and ten one-day-old broiler chicks from Arbor 

Acres strain. Broilers were distributed randomly in 3 by 3 factorial 

arrangement. Three light regimes, (continuous light (23L: 1D), constant 

light (15L: 9D) and intermittent light (4L: 8D)) were applied. Within each 

light regime there were three feeding systems  i.e., ad libitum, one meal/d 

for 4h (7:11 a.m.)  or two meals/d, each was available for 2h (7:9 a.m. and 

12-14 p.m.).  

Results indicated that light regime significantly affected body weight 

(BW) and cumulative growth, showing that intermittent light and continuous 

light regime had similar cumulative growth and feed conversion ratio 

(FCR)  and both were better than constant light schedule.  Body weight and 

cumulative growth affected (P<0.01) by feeding system. Ad libitum fed birds 

expressed better growth and cumulative growth than those fed once or twice 

a day, however FCR for the whole period was similar among different 

feeding regimes. There was a stepwise significant decrease in feed intake 

for the whole experimental period with decreasing feeding schedule. 

Viability percentage was not affected by their light schedule and/or feeding 

system. 

Dressing percentage was significantly improved with decreasing 

photoperiod, and it was maximized when intermittent light was applied, and  

acompanied with a significant  decrease in blood percentage. Liver and  

gizzard percentage were affected (P<0.01) by the feeding system, where  

feeding once a day increased both parameters, while offering two meals a 

day increased gizzard only. Liver lipids at 5 wk of age and liver protein at 7 

wk of age were significantly decreased due to intermittent light. Liver 
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protein and glycogen were increased at 5 wk of age, while liver lipids at 7 

wk of age was decreased due to feeding broilers once a day.  At 5 wk of age 

intermittent light increased serum albumin and globulin and decreased 

serum total lipids. At 7 wk of age, intermittent light significantly decreased 

serum total lipids and phosphorus, while increased serum cholesterol.  At 5 

wk of age, feeding twice a day significantly increased serum total protein 

and globulin, while decreased serum total lipids. Feeding once a day 

significantly increased serum phosphorus level at 7 wk of age. Serum T4 and 

growth hormones were not affected by light regime and feeding system, 

however, serum T3 at 5 wk of age only was significantly decreased due to 

constant and intermittent light schedule as well as feeding two meals a day.  

In conclusion, it is possible to use the intermittent light regime in 

broiler rearing programs without negative effects on growth and feed 

conversion with expected considerable saving in energy (electricity) 

expense  of continuous light.    

INTRODUCTION 

Genetic selection for rapid growth in broilers has resulted in greater 

final BW and improved FCR. However, accelerated growth rates are 

associated with several undesirable effects such as increased fat 

deposition, and higher incidence of metabolic diseases, visual anomalies, 

skeletal deformities, and circulatory problems (Olanrewaju et al., 2006).  

These deficiencies, as well as the associated financial expense, have led to 

increased interest in developing management techniques that will 

maximize productivity while minimizing associated problems of broilers.  

Lighting is one of the most important exogenous factors in 

controling of many physiological and behavioral processes.  It is integral 

to sight, including both visual acuity and color discrimination (Manser, 

1996). Light allows the bird to establish rhythmicity and synchronize 

many essential  functions,  including  body  temperature  and various  

metabolic  steps  that  facilitate  feeding  and digestion.   Of   equal   

importance,   light   stimulates secretory patterns of several hormones 

that control, in a large part, growth, maturation, and reproduction 

(Olanrewaju et al., 2006).   

The potential for changing photoperiods to influence broiler 

productivity and health is receiving considerable investigations 

(Olanrewaju et al., 2006; Shariatmadari and Moghadamian, 2007). 

Some lighting programs aimed to slowing the early growth rate of broilers 

thus allowing birds to achieve physiological maturity before maximal rates 

of muscle mass accretion.  Their use in the industry is now significant and 
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increasing (Al–Homidan and Petchey, 2001). Broiler chicks reared under 

intermittent light showed a temporary growth delay after change at an early 

age from continuous light and manifested catch-up growth during the 

subsequent period (Ohtani and Tanaka, 1997).  It has been assumed that 

the reduction of activity during darkness may result in lower heat production, 

better FCR, or both. Under intermittent, birds eat about 80% of their total 

feed intake during the light period and eat little during the dark period 

(Buyse and Decuypere, 1988). This rhythm might exert some influence 

on intake and digestibility of feed in chickens subjected to intermittent 

schedule. 

Few studies have been done to examine the effect of intermittent 

light on energy balance and feeding system of broiler chickens (Ohtani 

and Lesson, 2000).  On the other hand, broiler chicks have shown 

compensatory growth after early feed restriction with improved FCR and 

decreased fat deposition ( S a l e h  e t  a l . ,  1 9 9 6 ;  A t t i a  e t  a l . ,  

1 9 9 5 ) .  Recently, there are increasing interest in energy (electricity) save 

as  a result of the increase in feed price and energy cost (FAO, 2008)   

Therefore, the present study was conducted to investigate, the effect of 

different lighting regimes and feeding systems on broiler performance, 

carcass traits, serum hormones and metabolic profiles. 

MATERIALS AND METHODS 

The present study was carried out at the Poultry Experimental Station, 

Faculty of Agriculture, Minufiya University, Shebin El- Kom, Egypt. A 

total number of 810 commercial one-day-old Arbor Acres broiler chicks 

were used in this study.  

The experimental design was 3×3 factorial with three light regimes 

and three feeding systems; the light regimes were continuous light (23L: 

1D), constant light (15L: 9D) and intermittent light (4L: 8D) and the feeding 

systems were ad libitum, one meal/day available for 4h (7:11 a.m.)  or two 

meals/day, each was available for 2h (7:9 a.m. and 12-14 p.m.).  

Chicks were brooded in floor pens. They were fed during the first four 

wk of age on a basal starter ration and from 5 to 7 wk of age on a finisher 

diet (Table 1). Chicks were wing-banded and weighed individually at 

weekly intervals. Chicks were randomly assigned to three replicates in each 

treatment of 30 chicks, thus there were 90 chicks in each treatment, resulted 

in a total of 810 experimental chicks.  

Body weight was recorded individually weekly. Cumulative growth 

was obtained from 1 to3, 1 to 4, 1 to5, 1 to 6 and 1 to7 wk of age. Feed 
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consumption was determined for each replicate weekly starting from the 2
nd

 

wk of age and viability was recorded weekly, too. Feed conversion ratio was 

calculated as the amount of feed consumed per unit of body weight gain 

after the 1
st
 wk.  

Table 1. Composition of the experimental diets 

Ingredients (%) 

Diets 

Starter Finisher 

 

Ground yellow corn 60.0 65.0 

Soybean meal (44%) 31.5 29.0 

Corn gluten (60%) 5.0 3.0 

Bone meal 2.0 2.0 

Limestone 0.40 0.50 

Sodium Chloride 0.50 0.50 

Lysine-HCL 0.60 - 

Vit. Mixture
*
 + + 

Min. Mixture
** 

+ + 

Crude Protein % (calculated) 23.14 21.28 

ME, (Kcal/ Kg , calculated) 3021 2995.4 

C/P Ratio (calculated) 131: 1 140: 1 
*Vitamin Mixture: 20mg Niacin, 4.5g Riboflavin, 3g Pyridoxine (B6), 13mg 

Cyanocobalamin (B12) and 100mg Coline chloride 20000000 IU Vit A, 20000000 IU Vit 

D3 and 400IU Vit E.  ** Mineral Mixture: 906g Calcium carbonate, 55g Manganese, 35g 

Zinc, 2.65g Copper, 0.35g  Iodine and 1.0g Selenium.  

At the end of the 7
th

 wk of age, a slaughter trial was done using 3 males 

and 3 females chosen randomly from each group. Males and females were 

individually weighed alive then slaughtered to complete bleeding, followed 

by plucking the feather. Empty carcass (dressing), liver, blood, heart and 

gizzard were weighed and their percentages to live body weight were 

calculated. Abdominal fat surrounding the gizzard, intestine and in the 

abdominal cavity were separately weighed and its percentages to the live 

weight were calculated. Liver samples were secured at 5 and 7 wk of age 

from 6 bird per replicate chosen randomly to determine liver lipids and 

protein using AOAC (1990) and glycogen by the method of Der Vies 

(1954).  

Individual blood samples were collected in dry clean centrifuge tubes 

from three males and three females within each treatment at the 5
th

 and 7
th

 

wk of age. Serum was separated by centrifugation at 3000 rpm for 20 

minutes. Constituents of blood serum were determined e.g. serum total 

protein (Cannon, 1974), total lipids (Boutwell, 1972), albumin (Doumas et 
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al., 1977), cholesterol (Stein, 1986), calcium (Sendroy, 1944), and 

inorganic P (Gomorri, 1942), Globulin was calculated by the difference 

between total protein and albumin. Triiodothyronine (T3), Thyroxine (T4) 

and growth hormone (GH) were determined using commercial kits by 

Multi-channel Gama Counter Konrron 312.  

Excreta were collected twice a day at 47, 48 and 49 days of age. Each 

three days collected excreta (or feces) was frozen and pooled after drying at 

50 
o
C. Excreta weight was recorded. Energy of diet and excreta samples 

were determined using bomb calorimeter. Nitrogen analysis for these 

samples was conducted by using Micro Kjeldahl procedure.  

Data were subjected to statistical analysis using SPSS (1984) using 

two-way factorial design. The following model was used: 

                            Y i jk = μ + Di + PCj + (D × PC)i j+ ei jk 

Where Yi jk = the dependent variables; μ = general mean; Di = effect 

of light regime; PCj = effect of feeding system (D × PC)i j = effect of the 

interaction between light regime and feeding system; and ei jk = random 

error.  Before analysis, all percentages were subjected to arcsine 

transformation to approximate normal distribution. Mean difference at 

p0.05 was tested using the Duncan Test (Duncan's, 1955). 

RESULTS AND DISCUSSION 

Body weight and cumulative growth: Results in Table (2) show that 

there was a significant effect (p<0.01) of light regime on body weight at 3, 

5 and 7 wk of age.  It was found that body weight at 3 wk of age was 

significantly decreased due to illumination of broiler chicks with constant 

and intermittent light compared to continuous light regime. At 5 wk of age, 

birds under continuous light and intermittent light had similar body weight 

and were heavier than those exposed to constant light.  Light regime 

showed a significant effect on cumulative growth at 1-3 (p<0.01) and 1-4 

(p<0.05) wk of age, indicating that chicks exposed to continuous light 

exhibited higher growth rate than those maintained under constant and 

intermittent light regimes.   At the end of the experimental period (7 wk of 

age), there was  a significant negative effect of alternatives  light schedules 

on body weight, however, intermittent light showed significantly higher 

growth rate (6.9%) than constant light schedule.   
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Moreover, cumulative growth of the intermittent light group was similar to 

the continuous light  group at the end of the experiment, revealing 

compensatory growth and this was clear from the 5
th

 wk where the 

significant differences in cumulative growth was diminished.  The 

phenomena of compensatory growth had been reported in the literature 

(Attia et al., 1995; Saleh et al., 1996). The present results are similar to 

those reported by Bölükbasi and Emsen (2006).  The recovery of growth 

of broilers exposed to intermittent light could be attributed to low activity 

during dark period,  better digestion of feed and less maintenance nutrient 

requirements (Rahimi et al., 2005).  

Obviously, ad libitum fed chicks had heavier BW and cumulative 

growth throughout the experiment than those fed one meal or two 

meals/day, and chicks fed one meal/day showed lower (5.5%) growth rate 

than those fed two meals /day (Table 2). These results could be explained by 

the decrease (3.7%) in feed intake of these groups (Table 3). Similar results 

were reported by Attia et al. (1995), and Saleh et al. (1996). There was a 

significant interaction between light regime and feeding  system on body 

weight and cumulative growth throughout the experiment (Table 2), 

showing that ad libitum fed chicks under either continuous light or 

intermittent light exhibited the best growth and cumulative growth. 

Unfortunately is seems that there are very limited literature describing the 

effect of light regime × feeding system on economic traits. Shariatmadari 

and Moghadamian (2007) reported that lighting schedule and feeding 

regime did not have any interaction effect, except for relative growth rate 

(p<0.05) in which birds with feed restriction under intermittent schedule 

were heavier than birds with feed restriction under continuous light 

regime. Intermittent lighting and feed restriction had synergic activity 

and positive effects on BWG. 

Daily feed intake: Table (3) shows that there were no significant 

differences between light regimes on feed intake. These results are in 

agreement with those by Perry (1981) who stated that chickens can 

learn to eat in the dark, but their feed intake in the dark is much 

reduced. They can also learn to increase feed intake during the light 

period in anticipation of the dark period, but are limited by their crop 

size. There was a significant effect of feed restriction on feed intake 

throughout the experimental period. For the whole experimental 

period, results indicated that there was a stepwise significant decrease 

in feed intake with decreasing feeding regime, with chicks fed one 

meal per day consumed less 13.8 and 3.6% feed than those fed ad 
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libitum and two meals/day. Also, two meals/day consumed less 10.6% 

feed than those fed ad libitum.  It was found that the ability of chicks 

to compensate for feeding one meal and two meals compared to ad 

libitum fed chicks was improved over time (e.g.20.8 and 17.9% during 

2-3 wk of age, 19.4 and 15.4% during 2-5 wk of age) compared to 

13.8 and 3.6% during 2-7 wk of age.   No significant interaction effect 

between light regime and feeding system on feed consumption during 

any experimental period was observed. Similar results were reported 

by Shariatmadari and Moghadamian (2007). They showed that 

there was a significant decrease in feed intake with increasing the 

severity of feed restriction.  

Feed conversion ratio: Table (3) showed the data of FCR throughout 

the experimental period. No significant differences were observed among 

different light regimes in FCR during any tested period, showing that 

broilers exposed to constant light regime and intermittent schedule utilized 

the feed as efficient as those exposed to continuous light regime.  In 

agreement with the present results Rahimi et al. (2005) and Onbasilar et 

al. (2007) found that intermittent light improved feed conversion and 

economic returns for broiler chicks.  These interesting findings have an 

economic impact in poultry farming due to low (3.8%) feed intake in the 

chicks under intermittent light (Table 3) as well as  a considerable saving in 

lighting (electricity) expense (8/23; 65%).  Recently this is of economic 

consideration after the increase in the price of fuel and the use of grains for 

biofuel production (Wang et al., 2007; FAO, 2008).    
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Results showed that chicks fed one or two meals/day had better FCR during 

2 –3 wk (2.3.5 and 19.9%, respectively) and 2-5 wk (18.8 and 14.6%, 

respectively) wk of age, however for the whole period differences in FCR 

were diminished.  The improvement in FCR  up to 5
th

 wk of age, could be 

due to lower feed consumed and feed waste as well, better digestion and low 

energy expenditure. Similar results were reported by Shariatmadari and 

Moghadamian (2007).  

 No significant interaction effect between lighting regimes and feeding 

systems on FCR was observed during all experimental periods.  Similarly, 

Shariatmadari and Moghadamian (2007) reported that lighting schedule 

and feeding regime did not have any interaction effect on FCR of broiler 

chicks. 

Viability: Table (3) showed the impact of different lighting regime and/or 

feeding system on viability of broiler chicks. It was found that there were no 

significant differences in viability between feeding systems and light 

regimes at all ages. These results may be reflect good management 

condition and efficiency of keeping birds till 7 wk of age as well as small 

number of experimental chicks. Similar results were reported by 

Shariatmadari and Moghadamian (2007). In the literature, intermittent 

lighting programs have shown increased livability and decreased metabolic  

diseases  such  as  ascites associated  with  pulmonary  hypertension  

syndrome, sudden  death  syndrome,  tibial  dyschondroplasia  and other  

skeletal  disorders  and improved immune system (Petek et al., 2005;  

Pan et al., 2008; Onbasilar et al., 2007).  

Metabolizable energy (ME): Table (4) illustrates that birds under both 

continuous and intermittent lights had numerically higher ME values than 

constant light at 5 and 7 wk of age. This result reflected the efficiency of 

both light regimes than constant one, this may explain the better feed 

efficiency due to low energy expenditure of intermittent light regime than 

constant. These results are in agreement with those obtained by Ohtani and  

Leeson (2000), who indicated that intermittent light exhibited higher ME 

and total heat production than continuous light, while heat production 

during dark period was less than that in the light period. No significant 

differences were found between feeding systems in ME, although ad libitum 

fed chicks and those fed two times a day had numerically higher ME value 

than the those fed once a day  (Table 4). The results indicated that feeding 

chicks once a day increased energy expenditure than the other treatments at 

5 and 7 wk of age.  
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Table 4. Effect of light regime and /or feeding system on metabolizable  energy (ME) 

(Kcal / g) ( x ± SE ) 

Treatments 5 wk 7 wk 

  (ME) (Kcal / g) (ME) (Kcal / g) 

Light regime NS NS 

 (23L:1D) 2.671 ± 0.159  3.044 ± 0.111  

(15L:9D) 2.361 ± 0.046  2.489 ± 0.063  

(4L:8D) 2.597 ± 0.198  2.729 ± 0.275  

Feeding system NS NS 

Ad libitum  2.841 ± 0.172  2.792 ± 0.200  

One meal  2.309 ± 0.057 2.581 ± 0.153  

Interaction    

LR x FS NS NS 

NS, not significant  

Carcass characteristics: Table (5) shows that there was a highly significant 

difference was noticed due to only light regimes on dressing percentage of 7 

wk old chicks (5). Intermittent light regime resulted in significantly higher 

dressing percentage than those of constant light (1.8%) and continuous light 

(3.6%). This result reflected the decrease in energy expenditure and change 

in metabolic process towards leanness due to low activity in the dark period 

and better nutrient utilization.  

No significant difference was found among light regimes and  feeding 

treatment on abdominal fat and feather (Table 5). Heart percentage was not 

affected by light regime and feeding system, too. Meanwhile, liver 

percentage and gizzard were not affected by light regime. While blood 

percentage was affected by light regime showing that percentage blood was 

significantly decreased due to intermittent light regime. On the other hand, 

liver percentage was enlarged due to offering feed once a day. Meanwhile, 

liver percentage and gizzard were not affected by light regime. Interestingly, 

gizzard was enlarged due to restricted time of feeding and this may be an 

adaptation response to improve nutrient digestion to overcome feed shortage 

(Table 3).   
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Only a significant interaction between light regime and feeding system was 

shown in heart percentage.  Similar results were obtained by Onbasilar et 

al. (2007) and Shariatmadari and Moghadamian (2007).  The latter 

authors found that feed restriction and lighting program did not have any 

significant effect on carcass composition (protein, fat, ash and dry 

matter), carcass parts percentage (except for drumstick), abdominal fat 

percentage, lung, heart, right and left ventricle weight and hematocrit 

percentage (p<0.05), but heart percent and drumstick percentage in birds 

fed 80 % of ad libitum were higher than the other groups (p<0.05). 

Liver lipids, protein and glycogen:  Table (6) demonstrated that at 

5wk of age, birds subjected to an increasing photoperiod- continuous and 

constant light-exhibited significantly higher (39.2 and 37.7 %, respectively) 

liver lipids than that of the intermittent light system.  However, liver protein 

and glycogen were not affected by light regime. The decrease in liver lipids 

due to using of intermittent regime indicated a decrease in lipogenesis and 

metabolic shift towards lean tissue and support muscle growth (Table 2). 

However, at 7wk of age, birds subjected to different light systems showed 

no changes in liver lipids and glycogens (Table 6). However, liver protein 

was significantly decreased by 6.2 and 3.0% respectively due to use of 

intermittent light compared to continuous and constant light schedule. 

These results disagreed with those obtained by Al-Homidan (1994).  

            Results also showed that at 5 wk of age ad libitum fed chicks and 

once-a-day fed chicks exhibited similar liver protein (63.9 and 63.3 %) and 

this was significantly higher by 4.8 and 3.8% respectively  than those  fed 

twice a day (61.0 %). On the other hand, liver lipids of ad libitum fed birds 

at  7 wk of age was (25.4 %) significantly higher  than those of chicks fed 

once (21.2%) or twice (22.7%) a day. Chicks fed once a day exhibited 

significantly higher liver glycogen than those fed twice a day and ad libitum 

fed chicks at 5 and 7 wk of age. Also, chicks fed twice a day had 

significantly more liver glycogen than those fed ad libitum. This indicated 

that chicks under feed restriction tend to accumulate more glycogen in liver 

as an energy reserves.  This may be due to feed restriction has been shown 

to be a potent stress (Freeman et al. 1980). The interaction between light 

and feeding systems indicated significant effect on glycogen content at 5 

and 7 wk of age. Also, AL-Homidan (1994) noted that feeding chicks at 

less frequent time caused an increase in liver glycogen than that fed ad 

libitum.  
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Biochemical metabolic profiles: Blood profiling, initially used to detect 

subclinical disorders due to incorrect feeding, has recently been given more 

widely to evaluate the effects of different treatments on metabolic, 

nutritional and welfare conditions of animals (Bovera et al., 2007). Table 

(7) indicates that serum total protein, cholesterol, phosphorus and calcium 

were not affected by light regime at 5 wk of age. Continuous light 

significantly decreased serum albumin (p<0.05) and increased serum 

globulin (p<0.05) compared to constant light regime at 5 wk of age. On the 

other hand, chicks illuminated with intermittent light exhibited the highest 

serum protein and albumin than continuous light regime. Serum total lipids 

was significantly higher of continuous light regime than constant (16.2%) 

and intermittent (14.5%) light, although serum cholesterol levels were not 

different among the three light regimes at 5 wks of age, reveal no 

physiological stress. 

At 7 wk of age, differences in serum albumin and globulin were 

diminished (Table 8), and differences in total protein and Ca were not 

significant.  On the other hand, there were significant effects of light 

schedule on serum total lipids (p<0.01), cholesterol (p<0.01) and 

phosphorus (p<0.05) at 7 wk of age. Results showed that serum total lipids 

and phosphorus were significantly decreased due to application of 

intermittent light system compared to continuous and constant regimes. 

However, serum cholesterol was significantly increased in groups exposed 

to constant and intermittent light systems, showing higher environmental 

stress at 7 wk of age compared to 5 wk of age.  Onbasilar et al. (2007) 

found that H/L, glucose, cholesterol and triglyceride levels did not differ 

significant among different lighting groups.  

Chicks fed twice a day exhibited significantly higher serum total 

protein (6.74 g/100 ml) than the other feeding treatments at only 5 wk of 

age. The  ad libitum fed chicks exhibited a  significant  increase of  serum 

albumin (p<0.05), while decreased serum globulin (p<0.05) at 5 wk of age 

compared to the other feeding systems.  Feeding twice meal a day resulted 

in higher serum globulin than feeding one meal a day.  The latter  resulted in 

significantly higher (16.94 g / L) serum total lipids than the other feeding 

groups (~14.8 g/L) at 5 wk of age. This finding suggested  that these chicks 

tend to store more lipids, as psychological effect, to fulfill their nutritional 

requirements during the period of restricted feeding. However, the effect 

was diminished at 7 wk of age (Table 8).  At 7 wk of age, broilers fed one 

meal a day exhibited significantly (p<0.05) higher serum phosphorus level 

(10.12 mg /dl) than those fed ad libitum (9.74 mg /dl) and two meal (9.85 

mg/dl), indicating higher bone catabolism.        
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These results are in general agreement with those reported by Rajman et al. 

(2006) who found that feed restriction reduced protein, albumin, lipids, 

triacylglycerols, cholesterol, HDL and Ca in plasma, while glucose and P in 

plasma were not affected. 

 Serum hormone concentrations: Table (9) illustrates the changes 

in serum hormones concentrations at 5 and 7 wk of age due to different 

lighting regimes and feeding system. It is noticed that, there was no 

association between serum T4 and growth hormone at 5 and 7 wk of age and 

growth of broiler chicks during these periods due to either light regime and 

feeding system (Table 2 and 9). However, serum T3 of 5 wk old chicks was 

significantly decreased due to implement of constant and intermittent light 

regimes and feeding two meals a day. This could explain the decrease in 

growth of these groups and especially those exposed to constant light 

regimes, which  may be due to metabolic changes during darkness.  These 

results are in agreement  with those reported by Newcombe et al. (1992), 

who reported that plasma T3 was significantly less in fed restricted group 

compared to ad libitum fed chicks. On the other hand, Brake et al. (1979) 

found that T4 was declined while T3 was unaffected by feed and water 

resection. Plasma growth hormone and T3 are decreased during the period of 

feed restriction and plasma growth hormone was elevated during the period 

of accelerated growth. In a recent study (Rajman et al., 2006) feed 

restriction elevated plasma T4 and corticosterone levels and reduced T3. 

  In the present study there was no change in plasma growth hormone 

due to either light regimen and feeding system.  These results are in 

agreement with those reported by Buyse et al. (1997) . Buys et al. (1998) 

found that at 28 and 42 d respectively plasma T3 was significantly lower  

and higher respectively than that in continuous light, while T4 was 

significantly higher at 14 and 21 d of broilers reared under intermittent light 

than those in the continuous light regime. These results indicated that the 

changes in T3 and T4 are age dependent.  Similar results were found  in 

plasma growth hormones at 35 and 42. Also, Kuhn et al. (1996) reported 

that male broiler chickens raised in near continuous lighting (23:1) and 

intermittent lighting (1L:3d) repeatedly had higher growth rates, higher 

plasma growth hormone levels and testosterone concentrations than birds 

under a continuous light (24L:0 d).  

In conclusion, it is possible to apply the intermittent light regime in 

broiler rearing programs without negative effects on growth and FCR with 

expected considerable saving in energy (electricity) expense of continuous 

light. 



Boilers growth, light system, feed frequency  

729 

T
a

b
le 9

. E
ffec

t  o
f lig

h
t reg

im
e a

n
d

  fee
d

in
g

 sy
ste

m
 o

n
 se

ru
m

 h
o

r
m

o
n

e co
n

cen
tra

tio
n

s a
t  fiv

e a
n

d
 sev

en
 w

ee
k

s o
f a

g
e ( x

 ±
 S

E
 ) 

T
re

a
tm

e
n

ts                         

 

 S
eru

m
 h

o
r
m

o
n

e lev
els a

t 5
 w

k
 o

f a
g

e
 

S
eru

m
 h

o
r
m

o
n

e lev
els a

t 7
 w

k
 o

f a
g

e
 

T
riio

d
o

th
y

ro
n

in
e
 

(T
3 ; n

g
/d

l) 

T
h

y
ro

x
in

e
 

(T
4 ; u

g
/d

l) 

G
ro

w
th

 h
o

r
m

o
n

e
 

(G
H

; IU
/m

l) 

T
riio

d
o

th
y

ro
n

in
e
 

(T
3 ; n

g
/d

l) 

T
h

y
ro

x
in

e
 

(T
4 ; u

g
/d

l) 

G
ro

w
th

 h
o

r
m

o
n

e
 

(G
H

; IU
/m

l) 

L
ig

h
t re

g
im

e
 

*
*

 
N

S
 

N
S

 
N

S
 

N
S

 
N

S
 

  (2
3

L
:1

D
) 

1
3

7
.1

7
 ±

 4
0

.6
8

a 
1

.7
8

 ±
 0

.3
4

 
0

.2
9

8
 ±

 0
.0

2
 

7
0

.3
3
 ±

 1
9

.2
2

 
1

.2
7

 ±
 0

.3
7

 
0

.2
9

6
 ±

 0
.0

1
 

(1
5

L
:9

D
) 

  6
5

.0
0

 ±
 1

7
.4

1
b 

1
.7

6
 ±

 0
.2

7
 

0
.3

0
8
 ±

 0
.0

1
 

6
8

.5
0
 ±

 1
0

.4
6

 
2

.1
7

 ±
 0

.5
3

 
0

.3
0

0
 ±

 0
.0

1
 

(4
L

:8
D

) 
   9

4
.8

3
 ±

 4
5

.4
3

b  
1

.7
3

  ±
 0

.3
2

  
0

.3
0

3
 ±

 0
.0

1
 

9
3

.3
3
 ±

 2
4

.7
1

 
1

.2
2

  ±
 0

.3
2

  
0

.3
0

7
 ±

 0
.0

1
 

 F
ee

d
in

g
 sy

ste
m

 
*

 
N

S
 

N
S

 
N

S
 

N
S

 
N

S
 

 A
d

 lib
itu

m
 

1
5

3
.6

6
 ±

 5
0

.3
2

a 
1

.5
7

 ±
 0

.2
7

 
0

.3
1

0
 ±

 0
.0

1
 

6
3

.1
7
 ±

 1
7

.5
4
 

1
.3

3
 ±

 0
.4

3
 

0
.2

9
6
 ±

 0
.0

1
 

O
n
e m

ea
l 

1
0

0
.3

3
  ±

 2
6

.2
2

a  
2

.0
3

 ±
 0

.3
3

 
0

.3
1

1
 ±

 0
.0

1
 

7
7

.6
7
  ±

 1
2

.2
3

 
1

.8
0

 ±
 0

.4
2

 
0

.3
0

2
 ±

 0
.0

1
 

T
w

o
 m

ea
ls 

 4
3

.0
0

  ±
 1

0
.2

0
b 

1
.7

6
 ±

 0
.2

9
 

0
.2

9
0
 ±

 0
.0

2
 

9
1

.3
3
 ±

 2
5

.0
9

 
1

.5
2

 ±
 0

.4
9

 
0

.3
0

5
 ±

 0
.0

2
 

In
te

ra
ctio

n
 

 
 

 
 

 
 

L
R

 x
 F

S
 

N
S

 
N

S
 

N
S

 
N

S
 

N
S

 
N

S
 

N
S

 =
 n

o
t  sig

n
ifica

n
t         *

 =
 P

 <
 0

.0
5

           *
*

 =
 P

 <
 0

.0
1

 
a
,b

, M
ea

n
s h

a
v

in
g

 d
iffer

en
t letter

s w
ith

in
 ea

ch
 cla

ssifica
tio

n
 co

lu
m

n
 a

re
 sig

n
ifica

n
tly

 d
iffer

en
t fro

m
 ea

ch
 o

th
er

 

 



El-Fiky, A.,et.al 

730 

REFERENCES 

Al–Homidan, A.A. and A.M. Petchey (2001). The effects of length and 

color of light regimes on performance and carcass characteristics of 

broiler chickens. Egypt, Poult. Sci. Vol. 21 (II): 549 – 566.  

Al–Homidan, A.A. (1994). Effect of light regimes and feed frequency on 

performance of two commercial broiler strains. M. Sc. Thesis, Dep. 

Anim. Prod. College of Agric. K.S.U., Riyadh, K.S.A. 

AOAC. (1990). Association of Official Agricultural Chemists. Methods Of 

Analysis.Washington D. C. 

Attia, Y. A., Mona Osman, El-Samra Abou-Egla and A. A. El- Deek, 

(1995). Response of growth, feed conversion and carcass 

characteristics of broiler  chicks to feed restriction methods, time 

and diet quality.  Mansoura J.  Agric. Res, No. 7:3261-3282, Egypt, 

English. 

Bölükbasi, S. C. and H. Emsen (2006). The Effect of Diet with Low 

Protein and Intermittent Lighting on Ascites Induced by Cold 

Temperatures and Growth Performance in Broilers.  Inter. J. of 

Poultry Science 5: 988-991. 

Boutwell, J. H. M. (1972). Total lipid reagent set (colorimetric method). 

CAL. Test Diagnostics, Inc, Chino, CA91710, USA. 

Bovera, F., G. Moniello,  N. De riu,  C. Di meo,   W. Pinna and  A. Nizza  

(2007).  Effect of diet on metabolic profile of ostriches (Struthio 

camelus var. domesticus). Tropical animal health and production, 

34 (4): 265-270. 

Brake, J. T., P. Thaxton and F. H. Benton (1979). Physiological changes 

in caged layers during a forced molt. 3. Plasma thyroxine, plasma 

triidothyronine, adrenal cholesterol and total adrenal steroids. 

Poult. Sci. 58:1345-1350. 

Buys, N.,J.  Buyse, M. Hassanadeh–Ladmakhi and E. Decuypere. 

(1998). Intermittent lighting reduces the incidence of ascites in 

broilers: An interaction with protein content of feed performance 

and the endocrine system. Poult. Sci.77:54-61. 

Buyse, J., and E. Decuypere (1988). The influence of intermittent lighting on 

broiler performance and on patterns of food intake. Pages 133–134 in: 

Leanness in Domestic Birds. Genetic, Metabolic and  Hormonal Aspects. 

B.  Leclercq and C. C. Whitehead, ed. Butterworth, London, UK. 



Boilers growth, light system, feed frequency  

731 

Buyse, J., E. Decuypere and J. D. Veldhuis (1997). Compensatory growth 

of broiler chickens is associated with an enhanced pulsatile growth 

hormone(GH) secretion: Preferential amplification of GH secretory 

burst mass. Br. Poult. Sci. 38: 291 – 296. 

Cannon, D. C.  (1974). Stanbio liquid color total protein procedure No. 

0250, Stanbio laboratory, Inc. USA.  

Der Vies, J. V. (1954). Two methods for the determination of glycogen in 

liver. Biochem. J. 57: 410 

Doumas, B.T.; D.Watson and H.G. Biggs (1977). Albumins standards and 

the measurement of blood albumin with bromocrisol green. Clin. 

Chem Acta. 31:87. 

Duncan, D. B. (1955). Multiple range and multiple F. test. Biometrics.  

11:1-42.  

FAO (2008).  Bio energy, food security and sustainability-towards an 

international farm work.  High-level conference on world food 

security: The challenges of climate changes and bio energy. 

www.fao.org/foodclimate/. Rome 3-5 June, 2008.  

Freeman, B. M. and I. H. Flack (1980). Effects of hardling on plasma 

corticosterone concentrations in the immature domestic foul-comp. 

Biochem. Physil. 66A: 77-81.   

Gomorri, G. (1942). Determination of inorganic phosphorus in plasma. J. 

Laboratory Clinical Meolical, 27: 955. 

Kuhn, E.R, V.M. Darras, C. Gysemans, E. Decuypere, L.R.  

Berghman and J. Buyse, (1996). The use of intermittent 

lighting in broiler raising. 2. Effects on the somatotrophic and 

thyroid axes and on plasma testosterone levels. Poult. Sci., 75:595-

600. testosterone levels. Poult. Sci., 75:595-600.  

Manser, C.E. (1996). Effects of lighting on the welfare of domestic 

poultry: A review. Anim. Welfare, 5: 341-360. 

Newcombe, M., A. L. Cartwright, J. M. Harter-Dennis and J. P. Mc-

Murtry (1992). The effect of increasing photoperiod and food 

restriction in sexed broiler type birds. 2-Plasam thyroxine, 

triiodothyronine, insulin-like growth factor-1 and insulin. Br. Poult. 

Sci. 33:427-436. 

http://www.fao.org/foodclimate


El-Fiky, A.,et.al 

732 

Ohtani, S. and S. Leeson (2000).  The effect of intermittent lighting on 

metabolizable energy intake and heat production of male broilers.  

Poult. Sci. 79 : 167 – 171. 

Ohtani, S., and K. Tanaka (1997). The effects of intermittent lighting 

pattern of light-dark ratio, one to two, on performance and meat 

quality in male broiler chickens. Jpn. Poult. Sci. 34:382–387. 

Olanrewaju, H. A., J. P. Thaxton, W.A. Dozier, J. Purswell, W.B. 

Roush  and S.L. Branton, (2006). A Review of Lighting Programs 

for Broiler Production. Inter. J.  of Poultry Science 5 (4): 301-308. 

Onbasilar E. E. ; H. Erol; Z. Cantekin; Ü. Kaya  (2007). Influence of 

intermittent lighting on broiler performance, incidence of tibial 

dyschondroplasia, tonic immobility, some blood parameters and 

antibody production. Asian-Aust. J. of Animal Sci. 20: 550-555.  

Pan, Jia-qiang, X. Tan, Jin-Chun Li, Wei-dong Sun, Guo-Qing Huang 

and Xiao-long Wang (2008).  Reduced PKCα expression in 

pulmonary arterioles of broiler chickens is associated with early feed 

restriction. Research in Veterinary Science 84:434-439. 

Perry, G. C. (1981). Growth and food intake of broilers under various 

lighting regime. Br. Poult. Sci. 22:219-225. 

Petek, M.G., S.O. Nmez, H. Yildiz and H. Baspinar (2005). Effects of 

different management factors on  broiler performance and 

incidence of tibial dyschondroplasia. Br. Poult. Sci., 46: 16-21. 

Rahimi, G.; M. Rezaei, H. Hafezian and H. Saiyahzadeh (2005). The 

effect of intermittent lighting schedule on broiler performance. Inter.  

J. of Poultry Science 4: 396-398. 

Rajman, M., M. Jurani, D. Lamosova, M. Macajova, M. Sedlackova, L. 

Kostal, D. Jezova and P. Vyboh (2006).  The effects of feed 

restriction on plasma biochemistry in growing meat type chickens 

(Gallus gallus). Comparative Biochemistry and physiology part A 

145 (2006):363-371.   

Saleh, K., Y. A. Attia and H. Younis, (1996). Effect of feed restriction and 

breed on compensatory growth, abdominal fat and some production 

traits of   broiler chicks”.  Archiv Für Geflügelkunde, 60 (4),153-

159.  



Boilers growth, light system, feed frequency  

733 

Sendroy, J. JR. (1944). Determination of Calcium in plasma. J. Biological 

Chemistry, 152: 539. 

Shariatmadari, F. and A. A. Moghadamian (2007). Effect of early feed 

restriction in combination with intermittent lighting during the 

natural scotoperiod on performance of broiler chicken. J. Sci. & 

Technol. Agric. and Natur. Resour., Vol. 11, No. 40 (B), Summer 

2007, Isf. Univ. Technol., Isf., Iran. 

SPSS  (1984). By SPSS INC., North Uichigan. U S A. 

Stein, E.A. (1986). Stanbio cholesterol procedure No. 1010. In Text book of 

Clin. Chem., NW Tiet 2, ed W. B. Saunders, Philadelphnia, pp. 879-

886, 1818-1829.    

Wang, Z., S. Cerrate, C. Coto, F. Yan and P. W. Waldroup (2007). 
Utilization of distillers dried grains with solubles (DDGS) in broiler 

diets using a standardized nutrient matrix. Int. J. Poultry Science, 

6:470-477.  

الملخص العزبً 

تأثٍز وظم الإضاءة َ عذد مزاث التغذٌت على بعض الصفاث الإوتاجٍت َالفسُلُجٍت 

 َ مستُي الٍزمُواث لذجاج اللحم

عبذ المىعم الفقى
*

 ، محمذ سلطان
1

 ، فارَق عبذي
*

،  سمٍت السمزة
**

، باتعً الىىى
** 

*
 جامعت المىُفٍت – كلٍت الشراعت –قسم إوتاج الذَاجه 

**
  القاٌزة– َسارة الشراعت – مزكش البحُث الشراعٍت – معٍذ بحُث الإوتاج الحٍُاوى 

بٖذف قٞاص حأرٞز ّظٌ الإضاءة ٗ بزاٍش اىخغذٝت ػيٚ الأداء الإّخاصٜ  ٕذٓ اىذراطت ٝجأصز

. ٗطفاث اىذبٞحت ٗبؼض قٞاطاث اىذً ، ٗ ٍظخ٘ٛ اىٖزٍّ٘اث اىَزحبطت باىَْ٘ فٜ مخامٞج اىيحٌ

 3×3فٜ حظٌَٞ إحظائٜ ػاٍيٜ  ػَز ًٝ٘ Arbor Acres مخن٘ث 810اطخخذً فٜ ٕذٓ اىذراطت 

ّظاً الإضاءة اىَظخَز  اىَخبؼت ٕٜ ّظٌ الإضاءة، ٗ ماّج (رلارت ّظٌ إضاءة ٍغ رلارت بزاٍش حغذٝت)

ٗ  ( طاػت إظلا9ً:  طاػت إضاءة15)ٗ ّظاً الإضاءة اىزابج  (طاػت إظلاً :  طاػت إضاءة 23)

ّظاً اىخغذٝت   ٕٜ بَْٞا ماّج بزاٍش اىخغذٝت( طاػت إظلا8ً:  طاػت إضاءة4)ّظاً الإضاءة اىَخقطؼت 

 2ٗ ّظاً اى٘صبخِٞ ٍٗذة مو ٗصبت  ( ص11 - ص7) طاػاث 4اىحزة ّٗظاً اى٘صبت اى٘احذة ىَذة 

سُ اىضظٌ ٗ ٍؼذه اىَْ٘ ٗاطخٖلاك اىؼيف  حٌ قٞاص ٗ.( 2ً -ص12)، ( ص9 - ص 7)طاػت 

ٗحَزٞو اىطاقت ٍٗحخ٘ٝاث . اىٍٜٞ٘ ىينخن٘ث ٍٗؼذه اىخح٘ٝو اىغذائٜ ٗ ّظبت اىحٞ٘ٝت ٗطفاث اىذبٞحت

اىنبذ ٍِ اىذِٕ، اىبزٗحِٞ ٗاىضيٞن٘صِٞ  ٍٗحخ٘ٙ اىذً ٍِ اىبزٗحْٞاث ٗاىذُٕ٘ اىنيٞت ، 

 .  ٕٗزٍُ٘ اىَْ٘   T4  ,T3اىن٘ىٞظخزٗه، اىناىظًٞ٘، اىف٘طف٘ر، الأىبٍِٞ٘ٞ ٕٗزٍّ٘اث 

أرزث ّظٌ الإضاءة اىَخخيفت ٍؼْ٘ٝا ػيٚ ٗسُ اىضظٌ ٍٗؼذه اىَْ٘ ٍٗؼذه اطخٖلاك اىغذاء 

بَْٞا .  ححج ّظاً الإضاءة اىَخقطغفضوٗماُ الأ. ٍٗؼذه اىخح٘ٝو اىغذائٚ فٜ الأػَار اىَخخيفت

ححظْج ّظبت اىخظافٜ ٗ قيج ّظبت اىذً ّخٞضت اطخخذاً ّظاً الاضاءة اىَخقطغ ٗ ىٌ حخأرز ّظبت اىحٞ٘ٝت  

 .أغيب طفاث اىذبٞحت ٍؼْ٘ٝا بأّظَت الإضاءة اىَخخيفتٗ
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. ماُ ىؼذد ٍزاث اىخغذٝت ارز ػاىٜ اىَؼْ٘ٝت ػيٚ ٗسُ اىضظٌ ٍٗؼذه اىَْ٘ ػْذ مو الأػَار

 اىخٜ غذٝج ػيٚ ٗصبت ٗاحذة حيلارقو ٗسّا فٜ مو الأػَار ٍِ إىٚ إّخاس طٞ٘ر اىخغذٝت اىحزة أدث 

ٗصذ أُ ّظاً اىخغذٝت ىٔ حأرٞز . ّخٞضت حغٞٞز اىْظاً اىغذائٜ اىَخبغّظبت اىحٞ٘ٝت ىٌ حخأرز . أٗ ٗصبخِٞ

  .ة ٗاىنبذ ٗاىقّ٘ضٗسٍُؼْ٘ٛ ػيٚ 

فٜ الأطب٘ع اىظابغ ظٖز أُ اىطٞ٘ر اىخٜ ػزضج ىْظاً الإضاءة اىَظخَز ماّج ارقو ٗسّا 

ٗضح اُ ٍؼذه َّ٘ اىطٞ٘ر اىخٜ غذٝج حغذٝت حزة، ٗصبت ٗاحذة ، . ححج اىزلاد  ّظٌ اىغذائٞت

 . ٗصبخِٞ ححج ّظاً الإضاءة اىَخقطغ ماّج اػيٚ فٜ ٍؼذه اىَْ٘

حأرٞز اىخذاخو بِٞ ّظاً الإضاءة ٗاىخغذٝت ػيٚ ٍؼذه اطخٖلاك اىغذاء، ٍٗؼذه اىخح٘ٝو 

أٍا باىْظبت ىخَزٞو اىطاقت ىٌ حخأرز ب٘اططت ّظاً الإضاءة ٗ . اىغذائٜ غٞز ٍؼْ٘ٛ فٜ صَٞغ اىفخزاث 

ىٌ ٝنِ ىيخذاخو بِٞ الإضاءة ٗاىخغذٝت حأرٞز ٍؼْ٘ٝت ػيٚ ّظبت اىخظافٜ  . أطابٞغ7اىخغذٝت ػْذ ػَز 

حأرٞز اىخذاخو بِٞ ّظاً الإضاءة ٗاىخغذٝت ػيٚ  ٗ ماُ  اىقّ٘ظت ٗ اىذً. ّٗظبت اىذِٕ اىحش٘ٛ، اىنبذ

لا ٝ٘صذ حأرٞز ىيخذاخو بِٞ ّظٌ اىخغذٝت ٗالإضاءة ػيٚ ٍحخ٘ٙ اىنبذ ٍِ دِٕ . ّظبت اىقيب ماُ ٍؼْ٘ٝا

 5ٗىنِ ماُ حأرٞز اىخذاخو ٍؼْ٘ٛ ػيٚ صيٞن٘صِٞ اىنبذ ػْذ .  أطابٞغ ٍِ اىؼَز7 ، 5ٗبزٗحِٞ ػْذ  

لا ٝ٘صذ حأرٞز ىيخذاخو بِٞ ّظٌ الإضاءة ٗاىخغذٝت ػيٚ مو ٍنّ٘اث  . أطابٞغ7أطابٞغ ٍٗؼْ٘ٛ ػْذ 

.  أطابٞغ ٍِ اىؼَز7 ، 5اىذً اىخٜ قذرث ٗمذىل ػيٚ اىٖزٍّ٘اث حٞذ ماُ اىخأرٞز غٞز ٍؼْ٘ٛ ػْذ 

أٗضحج اىذراطت اىحاىٞت إٍناّٞت اطخفادة ٍشارع اىذٗاصِ ٍِ ّظاً الإضاءة اىَخقطؼت فٜ 

حزبٞت دصاس اىيحٌ بذُٗ حأرٞزاث ضارة ػيٜ اىظفاث الإّخاصٞت  اىفظٞ٘ى٘صٞت  ٍغ ح٘قغ خفض فٜ 

أداء دصاس اىخظَِٞ أفضو ححج ّظٌ اىخغذٝت اىحزة ٍغ الإضاءة حٞذ ماُ حنيفت إضاءة ٕذٓ اىَشارع 

 .اىَخقطؼت ٍَا ّؼنض فٜ سٝادة اىؼائذ الاقخظادٛ ىخيل اىَشارع


