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SUMMARY 
 

 Seven hundred and twenty, four weeks old Dandarawi chicks were used to study 
the effects of light source on their productive and reproductive performance. Chicks 
were divided into 3 equal groups (240 birds each) and housed in floor pens. The first 
group was used as control and reared under incandescent light bulbs (IL), while the 
second and third groups were reared under fluorescent (FL) and saving light bulbs 
(SL), respectively. All birds were raised under photoperiod of 12 and 16 hours per 
day during the growing and laying periods, with light intensities of 5-10 and 10-25 
Luxes, respectively. Feed and water were available ad lib.and all the other 
conditions were the same during the experimental period. Results showed that birds 
reared under SL and FL bulbs had significantly (P≤0.05) higher body weight (BW), 
daily weight gain (BWG), egg yolk index, liver and giblets percentages than the 
control group. Also, egg shell thickness of birds reared under SL bulbs significantly 
increased (P≤0.05) compared to birds reared under FL and IL bulbs. In addition, 
birds reared under IL bulbs had significantly (P≤0.05) higher egg number, hen day 
production (HDP) and ovary percentages as compared to the other two groups. No 
significant differences (P≤0.05) were found between groups in leg problems, carcass 
traits, testes percentage, egg weight and fertility and hatchability. Finally, the 
economical efficiency of the birds reared under FL and SL bulbs was better than the 
IL groups during the growing period by 26.4 and 36.1%, respectively. However, the 
economical efficiency of the birds reared under IL light bulbs was better than the FL 
and SL groups during laying period by 12.9 and 11.4% as well as by 4.1 and 1.4% 
for table and fertile eggs, respectively.  
 

Keywords: productive and reproductive performance, light source, Dandarawi 
chicken 
 

INTRODUCTION 
 

 Poultry performance is influenced by their genetic make up and the surround 
environment such as light (Morris, 2004). Increased environmental complexity in 
poultry management facilities is recognized as a means to achieve productivity goals 
and to resolve welfare concerns (Newberry, 1995; Wemelsfelder and Birke, 1997 and 
Mench, 1998). The managerial factors are the most important factors that improve 
bird performance and minimize the production costs. As electricity costs have 
continued to rise, poultry producers have searched for alternative ways to reduce 
electricity consumption and maintain bird performance. In environment-controlled 
houses, birds are exposed only to artificial light. Thus source, spectra, intensity and 
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regimen of light supplementation are considered major factors in poultry 
management (Andrews and Zimmerman, 1990).  
 Light sources have different spectral distribution patterns and the decision to 
install one over the other depends on factors such as energy efficiency, heat out-put, 
cost of the bulb, and its life expectancy. Typically, incandescent bulbs were common 
in poultry houses. However, there has recently been a trend towards the use of 
fluorescent bulbs or other light sources because of their longer life and lower costs. 
The incandescent bulb is the current standard by which other light sources are 
compared. They have a light efficiency of about 8 - 24 lumens per watt and a rated 
life of about 750-2000 hours. The fluorescent bulbs come in 5, 7, 9, 13, 16, 22, and 
28 watt sizes with efficiencies of 50 to 69 lumens per watt and rated lifetimes of 
greater than 10,000 hours (Darre and Rock, 1995). The fluorescent lamps have been 
used successfully in all types of poultry operations, including caged layers, (Darre, 
1986) growing broilers (Andrews and Zimmerman, 1990; Scheideler, 1990), growing 
pullets and turkeys. Research on Leghorn layers indicated a preference for 
fluorescent lamps over incandescent lamps (Widowski et al., 1992). Recently, saving 
bulbs is considered the most efficient in illuminating large areas and less electricity 
costs by about 80%. Saving light lamps have ratings from 5 to 36 watts and they have 
efficiencies of about 80 to 100 lumens per watt and are rated at about 10,000 to 
20,000 hours of lifetime.  
 The previous facts are important when selecting a light source for illuminating 
poultry houses. As a result, many lighting manipulations were used in poultry 
production such as lighting period, color, wavelength, and source to improve the 
poultry performance and minimize the production costs. In modern poultry houses, 
artificial illumination may be the only source of light provided to birds; thus, the 
duration, intensity, and quality of light become important environmental factors, as 
light influences both reproductive and productive of bird as well as costs. Therefore, 
the objective of this experiment was to study the impact of using saving light bulbs, 
as an economical alternative light source for raising Dandarawi chickens.  
    
MATERIALS AND METHODS 
 

 The present work was carried out at the Research Poultry Farm, Animal and 
Poultry Production Department, Faculty of Agriculture, Assiut University. Seven 
hundred and twenty, four weeks old Dandarawi chicks were used to study the effects 
of light source on growth performance, carcass quality, gonad weights, leg problems, 
mortality rate and economical efficiency. Chicks were divided into 3 equal groups (3 
replicates of 80 birds each) and housed in floor pens. The first group was used as a 
control and reared under incandescent light bulbs (IL), while the second and third 
groups were reared under fluorescent (FL) and saving light bulbs (SL), respectively. 
All birds were raised under photoperiod of 12 and 16 hours per day during the 
growing and laying periods, with light intensities of 5-10 and 10-25 Luxes, 
respectively. Feed and water were available ad lib.and all the other conditions were 
the same during the experimental period (4- 36 weeks of age). All sources of natural 
light were covered by heavy cotton black curtains and blackout plastic curtains which 
completely prevented any source of natural light. Birds received growing and laying 
diets from 4-20 and 21-36 weeks of age, respectively. The composition and 
calculated analysis of the experimental diets are shown in Table (1). 
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Table 1. Composition and calculated analysis of experimental diet 

* Broiler concentrate contained:  
52% crude protein   1.6% crude fiber       6.1%  ether extract       7%   calcium      3.5% 
available phosphorus  1.5% methionine     2.1% methionine and cystine        3.0% lysine    
2416 kcal/ kg metabolizable energy.   
Each Kilogram of  broiler concentrate contains the following levels of vitamins and minerals: 
vit. A 130,000 IU; D3 26,000 IU; vit. E 120 IU;  vit B12  150  ug;  vit.  K3  MSB  16 mg;  vit  
B2  50 mg; capantothenate B3 120 mg; nicotinic  acid  PP  250 mg ; thiamine  B1  25  mg;  
folic  acid  15 mg; pyridoxine B6 15 mg; betain-Choline- HCl 5000 mg; Mn 700 mg;Zn 600 
mg; Fe 400 mg;Cu 40 mg; Iodine 7 mg; Co 2 mg; Se 1.5 mg; B.H.T. 1250 mg; Zinc 
baciteracin 150 mg. 
** The layer concentrate contained: 
Crude protein, 51.00%- Lysine, 3.30%- Crude fiber, 2.00% - Calcium, 8.00% -Crude fat ,6.40 
% - Available phosphorus,3.00%- Methionine,1.7 %-Salt, 3.19%- Methionine+Cystine,2.25%- 
Metabolizable energy   2400 kcal/ diet 
-Each Kilogram of layer concentrate contains the following levels of vitamins and minerals: 
Vit.  A , 10000  IU - Folic acid , 10 mg -Vit.  E, 100 mg – Biotin, 500  mg - Vit.  D3, 2500   IU 
- Chorine chloride,  5000 mg - Vit.  K, 25 mg- Iron, 400 mg - Vit. B1, 100 mg – Zinc,560  mg- 
Vit.  B2,40 mg- Copper ,  5 mg- Vit.  B6, 15mg – Iodine, 3 mg- Vit. B12,  200 mg- Selenium, 
1mg-Pantothenic acid, 100 mg- Manganese, 620 mg- Niacin,  400    mg - Antioxidant75 mg. 
*** Calculated according to NRC (1994). 
 

 Body weight (BW) and feed consumption (FC) were recorded weekly and 
calculated periodically every 2 weeks. Feed conversion ratio; (FCRg): (g feed/ g 
gain) was calculated weekly by dividing the total feed consumed every 2 weeks 
(g/d/h) in a pen by the total weight gain (g/d/h) of its birds. Also, the feed conversion 
ratio values (g feed/g egg mass, FCRe) were calculated periodically every four 
weeks, from 24 to 36 weeks of age.  At 20 weeks of age, 9 birds per group (3 from 
each replicate) were randomly chosen and slaughtered. The internal organs were 
removed while the heart, liver, empty gizzard, testes and ovary including the yellow 
follicles, were weighed. Each of head at the occipital bone, feet and shanks at the 
hock joints, wings at shoulder joints, neck close to the shoulder, breast, femurs and 
drumsticks were weighed as separate carcass parts. Each of carcass weight, feet and 

        Ingredients Growing (%) Laying (%) 
Yellow corn 64.0 69.5 
Soybean meal (44%) 25.5 15.0 
Concentrate 8.0* 8.0** 
Salt 0.20 0.10 
Minerals 0.20 --- 
Premix 0.30 -- 
Bone meal ---- 0.4 
Limestone ---- 7.0 
Total 100 100 
                 Calculated analysis***  
Protein  ( %) 21.0 17.4 
ME ( KCal/ Kg diet) 2893 2867 
Calcium ( %) 1.20 3.10 
Available phosphorus ( %) 0.55 0.37 
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shank, head, neck, drumsticks, femurs, drumsticks and femurs, breast, wings and 
back were calculated as percentages of pre-slaughter live body weight, while each of 
heart, liver, gizzard, giblets, testes and ovary were calculated as percentages of 
carcass weight. The ovarian weight included the weight of the three largest follicles.  
 Egg weight, egg number and egg mass and egg production as hen-day egg 
production (HDP) were counted and recorded periodically every four weeks, from 24 
to 36 weeks of age. Dead birds were recorded daily and expressed as percentage 
during the experimental period. During the period from 24 to 36 weeks of the 
experiment, 60 fresh-laid eggs were taken, every four weeks, from each group to 
measure egg quality characteristics. Egg weight was recorded to the nearest 0.1 gram 
on the same day of collection using electronic scale. The length and width of each 
egg were determined using a sliding caliper and their egg shape index was 
determined according to Reddy et al. (1979). Egg shape indexes= (width of 
egg/length of egg)x 100. All eggs were broken gently on a glass surface. The height 
of thick albumen and yolk were measured using a micrometer, as described by Brant 
and Shrader (1952). The diameter of yolk was measured, using a sliding caliper. The 
yolk was separated from the albumen and weighted. Shells with membranes were 
dried and weighed to the nearest 0.01 gm. Haugh units were calculated individually 
from the egg weight and albumen height (Doyon et al., 1986). Haugh unit values 
were calculated for each egg using the formula: Haugh unit = 100 log (H- 1.7 x W 
0.37 + 7.6) Where: H = the observed height of the albumen in millimeters and W = 
weight of egg (g). Also, the yolk index was calculated by dividing (yolk's height/ 
yolk's diameter) x100. Shell thickness of the dried shell (without membranes) was 
measured using shell thickness apparatus (millimeters). Egg components were 
expressed as percentages of the egg weight. Four hatches were obtained using 
Paterzime setter at 24, 28, 32 and 36 weeks of age. Fertility and hatchability 
percentages were calculated as follow:  Fertility (%) = (Fertile eggs) x100 / Total 
eggs set & True hatchability (%) = (Viable hatched chicks) x100 / fertile eggs.  
 Economical efficiency (EE): Feed cost per bird was calculated by multiplying 
mean FC per bird by the cost of 1 kg of diet. Bird price was calculated by multiplying 
mean bird weight by price of 1 kg of live weight. The net revenue per bird is 
estimated as the difference between the total income/bird (LE), (growth, table and 
fertile egg production) and the total costs of feed and light costs. Economical 
efficiency (EE) was estimated by dividing net revenue by total feed and light costs. 
Statistical analysis: Data collected were subjected to ANOVA by applying the 
General Linear Models Procedure of SAS software (SAS institute, version 6.12, 
1996). Duncan (1955) was used to detect differences among means of different 
groups. Significance was set at the  5 % level. The following model was used for 
analysis of variance:  Y ij  = µ + Si + e ij  
 Where:  Yij = observation,     µ = overall mean, 
    Si = treatment effect,    e ij = experimental errors. 
 

RESULTS AND DISCUSION 
 

Body weight (BW) and body weight gain (BWG):  
 The results presented in Table (2), showed significant differences (P≤0.05) in BW 
for all the experimental groups, control (c), treatment 1 (T1) or treatment 2 (T1) at all 
studied ages except at 4, 6 and 36 weeks of age. FL and SL groups had significantly 
(P≤0.05) higher BW than those of IL group at 8, 10, 18 and 20 weeks of age by 3.9, 
2.3, 7.9 and 6.7 % as well as 4.8, 3.1, 6.4 and 5.4 %, respectively. BW of the SL 
group was significantly (P≤0.05) higher than those of IL and FL groups at 12, 14 and 
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16 weeks of age by 2.9, 2.8 and 2.6 % as well as 14.1, 7.8 and 8.7%, respectively. 
Also, BW of the FL group was significantly (P≤0.05) higher than those of IL group at 
12, 14 and 16 weeks of age by 11.5, 6.0 and 5.4 %, respectively. Birds of FL and SL 
groups gained significantly (P≤0.05) more than those of IL group at 6-8, 10-12, and 
12-14 weeks of age, by 11.4, 4.2 and 20.7 % as well as 11.7, 28.2 and 20.7%, 
respectively. No significant differences were found between the BW of the FL and 
SL groups. Birds of FL group gained significantly (P≤0.05) more weight than those 
of IL and SL groups at 16-18 weeks of age by 37.7 and 42.5%, respectively. 
However, the overall mean of FL and SL groups showed a significantly (P≤0.05) 
higher daily weight gain than those of IL group by 6.9 and 5.6%, respectively.  
 
Table 2. Means±SE of body weight and body weight gain of Dandarawi chickens 
as affected by light source 

Treatments 
T2 T1 C 

Age 
(wks) 

Traits 

166.20±1.7 166.81±1.4 164.0±1.4 4 

238.00±2.1 234.91±2.1 235.7±2.0 6 

369.60±3.4 a 366.10±3.8 a 351.9±2.9 b 8 

547.20±5.3 a 542.70±4.9 a 530.4±4.0 b 10 

970.40±5.0 a 858.80±5.6 b 833.53±5.0 c 12 

1158.50±6.7 a 1088.71±7.2 b 1057.8±6.2 c 14 

1282.13±7.0 a 1212.43±7.3 b 1181.5±6.4 c 16 

1406.20±10.0 a 1428.15±11.0a 1316.0±6.1 b 18 

1563.53±8.6a 1585.46±9.3a 1479.8±6.0 b 20 

1665.51±9.6  1670.32±12.1 1655.44±10.8 36 

Body weight (g) 

5.13±0.14 4.86±0.13 5.12±0.12 4 - 6 

9.40±0.21 a 9.37±0.26 a 8.30±0.18 b 6 - 8 

12.70±0.43 12.55±0.42 12.80±0.28 8 - 10 

30.23±0.42 a 22.65±0.42 a 21.70±0.37 b 10 -12 

16.44±0.40 a 16.42±0.41 a 13.02±0.37 b 12 - 14 

8.84±0.40 8.84±0.10 8.84±0.10 14 - 16 

8.86±0.67 b 15.41±0.62 a 9.60±0.50 b 16 - 18 

11.24±0.16 11.24±0.20 11.70±0.22 18 - 20 

Body weight gain 
(g/bird/day) 

 

12.50±0.10 a 12.67±0.10 a 11.80±0.10 b Overall mean 

a---c Means ± standard error in the same row with different superscripts are significantly 
different (P≤0.05).   
C, T1 and T3= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         
 
 From the obtained findings, it could be noticed that, the average BW of the FL 
group was similar to that of the SL and both of them exceeded significantly that of 
the IL group. The obtained results are in agreement with the findings of Denbow et 
al. (1990), Abdul Ghuffar et al. (2009), Karakaya  et al. (2009) who indicated that 
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light source affect body weight. Also, Zimmermann (1988) and Hajra et al. (2009) 
found that FL source provided superior body weight and body weight gain compared 
to IL light. Light spectra promote growth in broilers and significantly green and blue 
light increase body weight (Stoianov et al., 1978, Knisley, 1990; Tarihi, 1996; 
Rozenboim et al., 1999; Rozenboim et al., 2004). In addition, Lewis et al. (2007) 
found that pullets grown under green light had significantly lighter BW at 6 wk than 
birds grown under white light. On contrast, Hulan and Proudfoot (1987), Felts et al. 
(1990), Lewis and Morris (1998), Rodenburg and Middelkoop (2003) and Kristensen 
et al. (2006) reported that light source had no significant effect on body weight in 
broilers. Buyse et al. (1996) did not observe any significant effect of light colour or 
source on growth performance. Broilers reared under blue or green fluorescent light 
gained more weight than those exposed to red or white light (Wabeck and Skoglund, 
1974; Prayitno et al., 1997b; Rozenboim et al. 1998).  
 
Feed consumption (FC) and feed conversion (FCR):  
 No significant differences were found in FC among all groups (Table 3). 
However, at 8-10, 12-14 and 18-20 weeks of age, the birds of IL and FL groups 
consumed significantly (P≤0.05) more feed than SL group by 10.0 and 10.5 % as 
well as 3.8 and 6.8 %, respectively. Also, at 12-14 weeks of age, the birds of IL 
group consumed significantly (P≤0.05) more feed than the birds in FL and SL groups 
by 7.3 and 3.5 %, respectively. The overall mean of FC in FL and SL groups were 
significantly (P≤0.05) higher by about 5.5 and 6.0%, respectively as compared with 
that of IL groups. No significant differences between the FL and SL groups were 
observed. At 6-8 and 16-18 weeks of age, FL and SL groups had significantly 
(P≤0.05) better feed conversion for growth (FCRg) than those of IL group by 14.8 
and 17.8 % as well as 37.0 and 17.1%, respectively. Birds of SL group had 
significantly (P≤0.05) better FCRg by about 25.8% than those of IL and FL groups 
by 31.9 and 35.6%, respectively. The average feed conversion (C, T1 and T2) for egg 
(FCRe) values showed no significant differences (P>0.05) in all groups at all ages 
during the experimental periods.  
 Partial similar findings were reported by Stoianov et al. (1978); Jones et al. 
(1982); Siopes (1984); Tarihi (1996), Abdul Ghuffar et al. (2009) and Karakaya  et 
al. (2009) who found that light source and color had significant (P≤0.05) effect on 
feed consumption and conversion ratio for growth. Also, Denbow et al., (1990) found 
that light source influenced feed efficiency. While, Hajra et al. (2009) found that 
fluorescent light source showed significantly lower feed consumption and better feed 
conversion than those of birds reared under incandescent light. On the other hand, the 
results are in disagreement with the findings of Kristensen, et al. (2006) and Lewis et 
al. (2007) who found that light source had no effect on feed intake and feed 
conversion of broiler chickens. Also, Hulan and Proudfoot (1987), Zimmermann 
(1988), Leighton et al. (1989), Felts et al. (1990), Rodenburg and Middelkoop (2003)  
found that light source and no significant (P≤0.05) effect on feed conversion ratio.  
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Table 3. Means ± SE of feed consumption (FC) and feed conversion (FCR) of 
Dandarawi chickens as affected by light source. 

Treatments 

T2 T1 C 

Age 
(wks) 

Traits 

25.70±0.80 27.40±0.60 26.70±0.92 4 - 6 

28.40±1.2 29.50±1.8 30.13± 1.2 6 - 8 

32.03±0.84b 35.40±0.80a 35.60±1.0a 8 - 10 

39.10±0.80 43.50±1.8 43.40±1.1 10 -12 

43.93±1.0b 45.50±0.81b 49.10±0.10a 12 - 14 

65.70±1.2 68.73±1.5 68.10±1.1 14 - 16 

76.03±1.6 79.73±2.5 77.80±2.4 16 - 18 

86.30±1.2b 91.70±1.2a 89.73±1.3a 18 - 20 

FC (g/bird/day) 
during growing 

period  

49.70±0.40 b 52.70±0.80 a 52.60±0.92 a Overall mean 
95.20±0.6 94.73±1.0 97.30±0.8 20 – 24 
98.30±1.0 98.43±1.0 98.33±0.9 24 – 28 
103.2±1.8 103.6±1.2 105.7±1.7 28 – 32 
107.7±1.2 107.0±2.0 108.3±0.9 32 - 36 

FC (g/bird/day) 
during laying 

period 

101.1±0.30 100.9±0.90 102.4±0.40 Overall mean 

5.10±0.53 5.64±0.20 5.23±0.32 4 - 6 

3.01±0.13b 3.12±0.12b 3.66±0.20a 6 - 8 

2.61±0.33 2.82±0.10 2.80±0.10 8 - 10 

1.30±0.04b 1.91±0.10a 2.02±0.12a 10 -12 

3.30±0.12 2.80±0.13 3.10±0.20 12 - 14 

7.50±0.12 7.80±0.20 7.71±0.13 14 - 16 

6.90±0.70b 5.24±0.50b 8.32±0.10a 16 - 18 

7.70±0.13 8.200.11 7.94±1.1 18 - 20 

FCRg 
(g feed/g gain) 

 

4.70±0.20 4.70±0.10 5.10±0.13 Overall mean 

5.10±0.32 5.15±0.40 5.10±0.30 20 – 24 

3.67±0.30 4.00±0.20 3.73±0.02 24 – 28 

3.70±0.10 3.56±0.13 3.30±0.09 28 – 32 

3.36±0.12 3.43±0.20 3.34±0.08 32 - 36 

FCRe  
(g feed/g egg) 

 

3.95±0.30 4.03±0.1 3.86±0.04 Overall mean 

a-----b Means ± standard error in the same row with different superscripts are significantly 
different (P≤ 0.05).  
C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         
 
Carcass quality: 
 Results in Table (4), showed no significant differences for the percentages of 
dressed carcass, drumsticks, femurs, breast, heart, gizzard and testes among all 
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groups. The differences were significant (P≤0.05) for liver, giblets and ovary 
percentages. Birds of FL and SL groups had significantly (P≤0.05) the highest liver 
and giblets percentages as compared to the birds of IL group by 13.9 and 21.3% as 
well as 17.2 and 23.2%, respectively. The obtained results are in partial agreement 
with the findings of Classen et al. (1991); Lilburn et al. (1992); Clarke et al. (1993); 
Hamilton and Kennie (1997), who reported that source and regimens of light had no 
effect on carcass quality. However, Karakaya  et al. (2009) found that light source 
had significant effect on breast and drumstick muscles. 
 
Table 4. Means ± SE of carcass traits of Dandarawi chickens as affected by light 
source 

Treatments Traits 
T2 T1 C  

1457.5±31.4a 1420.7±26.4a 1320.1±23.5b 
Live body weight, (g) 

70.1±  0.61  70.9±  0.31  69.2±  0.60  Dressed carcass, (%) 
10.9±  0.33 10.3±  0.24 10.0±  1.0 Drumsticks, (%) 
10.6±  0.34 10.4±  0.74 10.0±  0.62 Femurs, (%) 

12.4±  0.73 12.2±  0.80 11.4±  0.91 Breast, (%) 

0.82±  0.02 0.82±  0.01     0.79±  0.02 
Heart, (%) 

3.44±  0.06a 3.31±  0.10a     2.85±  0.12b 
Liver, (%) 

3.58±  0.27 3.52±  0.23     3.38±  0.18 
Gizzard, (%) 

7.84±  0.24a 7.65±  0.30a     6.02±  0.26b 
Giblets, (%) 

0.29±0.024 0.28±0.023 0.33±0.022 Testes, (%) 

0.66±0.05b 0.59±0.08b 0.92±0.06a Ovary, (%) 
a-----b Means ± standard error in the same row with different superscripts are significantly 
different (P≤ 0.05).  
C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         

 
 Birds exposed to IL light showed significantly the highest ovary percentages 
(P≤0.05) as compared to the FL and SL groups by 35.9 and 28.3 %, respectively. 
There is a correlation between light and gonadal size and activity (Sudhakumari et 
al., 2001). These results are in harmony with the findings of Lewis and Morrish 
(2000). They concluded that red light had more activity and aggressive behaviour in 
turkeys and chickens than blue or green light. Also, red light produced sexually more 
stimulatory and blue light had calming effects. Opposite results, were reported by 
Harrison et al. (1969) who stated that pullets maintained under blue or green light 
reached sexual maturity 4 to 5 d earlier than birds maintained on red or white light. 
Also, Lewis et al. (2007) found that the average age at first egg was 1 d earlier for 
birds reared under white light. However, Pyrzak et al. (1986) showed no difference in 
the rate of gonadal maturation. 
 
 Egg production (EP): 
 The data presented in Table (5) revealed insignificant differences (P>0.05) in the 
average of egg weight (EW), egg number (EN) and hen day egg production (HDP) 
among birds in the experimental groups at all studied ages except from 28-32 weeks 
of age in the EN and HDP. The averages of EN and HDP for the control (C) 
significantly (P≤0.05) exceeded those of T1 and T2, during the period from 28-32 
weeks of age by 6.9; 6.9 and 12.1; 11.9%, respectively. The total EN for C exceeded 
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significantly (P≤0.05) that of T1 and T2 by 3.9 and 3.0 %, respectively, also, the 
overall mean of HDP for the C group significantly (P≤0.05) surpassed those of the T1 
and T2 groups by 7.0 and 6.2 %, respectively. 
 
Table 5. Means ± SE of egg number, hen day egg production and egg weight for 
Dandarawi chicken as affected by light source 

Treatments 
T2 T1 C 

Periods Traits 

10.8±0.73 10.7±0.79 10.9 ±0.49 P1 (20-24 w) 
15.0 ±0.75 13.9 ±0.52 14.5±0.30 P2 (24-28 w) 
15.2b±0.49 16.1ab±0.32 17.3a±0.38 P3 (28-32 w) 
16.9±0.35 16.7±0.47 17.0 ±0.36 P4 (32-36 w) 

57.9ab±0.32 57.4b±0.68 59.7a±0.50 Total 

Egg number 
(egg/hen/28 days)   

42.0 ±0.36 41.9 ±0.42 42.4 ±0.34 P1 (20-24 w) 
43.3 ±0.38 42.8 ±0.58 43.6 ±0.38 P2 (24-28 w) 
44.1± 0.24 43.4 ±0.76 44.4 ±0.24 P3 (28-32 w) 
45.6 ±0.27 44.8 ±0.35 45.9±0.26 P4 (32-36 w) 

43.7±0.26 43.3 ±0.40 44.1±0.25 
Overall 
mean 

Egg weight (g)   

45.1±3.00 44.4 ±3.30 45.6±2.01 P1 (20-24 w) 
62.4±3.14 57.8±2.20 64.6±1.20 P2 (24-28 w) 
63.5b±2.04 67.1ab±1.34 72.1a±1.70 P3 (28-32 w) 
70.4±1.50 69.7±1.94 75.0 ±1.50 P4 (32-36 w) 

60.3b±0.33 59.8b±0.71 64.3a±0.52 
Overall 
mean 

HDP (%) 

a-----b Means ± standard error in the same row with different superscripts are significantly 
different (P≤ 0.05).  
C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         
 
 The obtained results for egg production coincided with the observations by Felts 
et al. (1990) who found that egg weight, was unaffected by light-source treatment. 
However HDP was significantly higher for females given FL than for those provided 
with IL. Also, Felts et al. (1992) found that hens subjected to FL lights consistently 
laid more eggs than those under IL lights. The authors found that red light caused 
hens to lay larger eggs with great quantities of albumen per egg. Pyrzak et al. (1987) 
reported that eggs laid under blue or green light were consistently larger then those 
laid under red light. The behavior and performance of bird can be manipulated by the 
use of specific colours, especially those with long waves, such as red, orange, yellow, 
green and blue. Harrison et al. (1969) observed that pullets maintained under blue or 
green light reached sexual maturity 4 to 5 d earlier than birds maintained on red or 
white light but subsequently had inferior egg production. Whereas egg production 
was similar for other groups of birds that had been reared on blue, green, red, or 
white light prior to a transfer to white light at 20 wk. Pyrzak et al. (1986) found no 
difference in the rate of egg production in hens illuminated with blue, green, or red 
monochromatic light compared with others illuminated with white light. However, 
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Harrison et al. (1969) reported that egg weight tended to be lower for birds 
illuminated with blue or green light compared with red or white light. In contrast, 
Pyrzak et al. (1984) reported that egg weight for hens illuminated with green light 
was significantly heavier than egg weight for those exposed to red light.  
 On the other hand, Rozenboim et al. (1998) found that light source had no effect 
on egg production. Jones et al. (1982), Siopes (1984), Pyrzak and Siopes (1986), 
Lewis and Morris (2000) and Lewis et al. (2007) revealed that the use of different 
light colors and sources had no effect on egg production or egg weight.  
 
Egg quality: 
 Data in Table (6), show no significant differences (P>0.05) in the average egg 
weight (AEW), egg shape index (ESI), Haugh Units (HU) and egg components 
(albumen%, yolk%, shell%) among all groups at all studied ages. However, there 
were significant differences (P≤0.05) in egg yolk index (EYI) and shell thickness 
(ST) values among the birds in the different experimental groups. The averages EYI 
of T1 and T2 were significantly (P≤0.05) higher than those of the C by 3.3 and 3.1%, 
respectively. With regard to shell thickness (ST), the average ST of T2 group was 
significantly (P≤0.05) higher than those of the C and T1 by 5.7 and 3.7%, 
respectively.  
 
Table 6. Means ± SE of egg quality parameters and egg components for 
Dandarawi chickens as affected by light source 

Treatments 

T2 T1 C 
Traits 

43.47±0.40 42.84±0.40 43.53±0.33 Egg weight (g) 
77.10±0.47 76.60±0.47 77.70±0.32 Egg shape index (%) 
48.30a±0.40 48.40a±0.40 46.80b±0.25 Egg yolk index (%) 
81.00±0.70 80.20±0.70 80.03±1.12 Haugh units 
35.00a±0.24 33.70b±0.24 33.00b±0.22 Egg shell thickness  (x 0.01 mm) 
53.87±0.37 54.18±0.37 54.09±0.20 Albumen (%) 
33.18±0.26 32.97±0.26 33.08±0.26 Yolk (%) 
11.86±0.19 11.79±0.22 11.63±0.34 Shell (%) 

a-----b Means ± standard error in the same row with different superscripts are significantly 
different (P≤ 0.05).  
C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         
 
 Chicken eye can discriminate light colors, and different light wavelengths affect 
egg quality. Egg weight in the red light treatment was less than those in other lights. 
The egg length and egg width under blue light treatment became shorter, and the egg 
width under red light treatment became shorter with age; the egg quality under green 
light conditions was found to be the best (Er et al., 2007). The obtained results are in 
agreement with observations of Pyrzak et al. (1987) who found that light source had 
the effect on the egg quality for chicken that is different from the reports of Pyrzak 
and Siopes (1986) for turkeys. Also, Rozenboim et al. (1998) found that light source 
had no effect on quality. Lewis et al. (2007) found that there were no significant 
differences between the different light source for Albumen height and shell weight. 
So, our results are in agreement with Felts et al. (1990 and 1992). They reported that 
egg weight, and egg specific gravity were unaffected by either the adolescent or 
breeder light-source treatment. However, Pyrzak et al. (1987) suggested that egg 
weight was affected by the light spectrum. 
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Fertility and hatchability: 
 The data presented in Table (7), show no significant differences (P>0.05) in 
fertility and hatchability (%) among the experimental groups. These results are in 
agreement with the findings of Scott and Siopes (1994) in turkey hens and Felts et al. 
(1990 and 1992) who found that fertility, hatchability were unaffected by either the 
adolescent or breeder light-source treatment. Also, Lewis and Morris (2000) found 
that light source had no effect upon hatchability or any fertility parameter. 
 
Table 7. Means ± SE of fertility (%) and hatchability (%) of Dandarawi 
chickens as affected by light source 

 Hatchability Fertility  
T2 T1 C T2 T1 C 

Age   
(in weeks) 

66.95±0.51 67.27±0.52 68.95±0.94 84.85±2.0 84.61±1.3 84.10±2.3 24 

70.00±0.54 71.40±0.82 69.64±0.64 87.18±2.2 90.65±1.2 86.31±2.2 28 

69.89±0.57 72.79±1.2 71.59±0.50 90.51±2.1 90.26±1.2 87.50±2.2 32 

72.15±1.9 74.20±0.79 72.17±0.50 91.89±2.7 90.35±1.6 89.04±1.8 36 

69.74±0.97 71.42±0.80 70.60±0.51 89.23±2.1 88.00±1.2 86.73±2.1 
Overall 
mean 

No significant differences were observed (P>0.05).  
C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         
 
Leg problems: 
 From the presented data in Table (8), it could be observed that the leg problem 
percentages of IL, FL and SL groups were 0.8, 0.1 and 0.8 %, as well as 0.4, 0.4 and 
0.5% for growing and laying periods, respectively. Similar findings were reported by 
Kristensen et al. (2006) who found that light source had no effect on the severity of 
the gait-score or hock-burns and leg health of broiler chickens. Contrary, Hulan and 
Proudfoot (1987) found that incidence of angular deformity and total leg 
abnormalities were lower and tibial dyschondroplasia was higher for roasters reared 
under fluorescent as opposed to incandescent light. Prayitno et al. (1997a) found that 
rearing meat chickens in bright red light increases activity, which reduces locomotion 
disorders in the late rearing period.  
 
8- Mortality:  
 The data presented in Table (8), showed that, the mortality rate of IL, FL and SL 
groups were 2.5, 3.13 and 2.81% as well as 3.83, 4.31 and 3.45% for the growing and 
laying periods, respectively. These results are in accordance with the obtained 
findings by Leighton et al. (1989) who observed greater mortality in birds under 
fluorescent light. Also, Abdul Ghuffar et al. (2009) indicated that light source had 
significant (P≤0.05) effect on mortality rate. On the other hand blue, green and 
yellow wavelengths have positive while orange and red wavelengths have negative 
effects on broiler performance (Hakan and Ali, 2005). However, some other 
scientists observed that light source had no significant effect on mortality (Hulan and 
Proudfoot, 1987; Zimmermann, 1988; Rodenburg and Middelkoop, 2003; Kristensen, 
2006; Xie et al., 2008) found that green light and blue light enhance the immune 
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response better than red light, and that blue light may play a role in alleviating the 
stress response in broilers. Hulan and Proudfoot (1987) found that light source had no 
significant effect on mortality. It was concluded that light color can have an effect on 
humoral immune responses. Scott and Siopes (1994) found that light color had no 
effect on the total number of erythrocytes, leukocytes, or plasma corticosterone 
levels. While, cutaneous basophil hypersensitivity, number of heterophils, and 
heterophil/lymphocyte ratios were significantly affected by light color.  
 
Table 8. Means ±  SE of leg problems, bone measurements and mortality rate of 
Dandarawi chickens as affected by light source 

Treatments 
T2 T1 C 

Periods Traits 

0.8  1.0  0.8  
4 - 20 w 

0.5  0.4  0.4  20 -36 w 
Leg problems (%) 

2.81 3.13 2.50 4 - 20 w 

3.45 4.31 3.88 20 -36 w 
Mortality rate (%) 

C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs 
respectively.         

 
Economical efficiency (EE): 
 Results in Table (9) indicate that the economical efficiency of the FL and SL 
groups exceeded the control group (IL) by 26.4 and 36.1%, respectively during the 
growing period. However, the IL group increased by 12.9 and 11.4% as well as by 
4.1 and 1.4% for table egg and fertile egg production, respectively compared to the 
other groups (FL and SL).These results are in partial agreement with those obtained 
by Abdul Ghuffar, et al. (2009) and Buyse et al. (1996) who indicated that light 
source should be more energy efficient and has long life to replace incandescent 
lighting in poultry houses. Also, Hulan and Proudfoot (1987) and Hajra et al. (2009) 
concluded that fluorescent light was better than incandescent light for commercial 
broiler production. It could be concluded that the performance FL and SL groups 
exceeded the IL during the growing period. However, the IL group increased for 
table egg and fertile egg production compared to the FL and SL groups. So, it is the 
recommended source during the growing period. 

 



Egyptian J. Anim. Prod. (2011) 

 

343 

Table 9. Economical efficiency for Dandarawi chickens as affected by light 
source 

Treatments 

T2 T1 C 
Items 

Total costs/ bird/L.E 

0.06 0.16 0.32 Electricity costs (L.E. /bird) 

10.69 11.33 11.31 Feed costs  (L.E) 

10.75  11.49 11.63 Total costs/ bird/L.E 

Growing 

0.09  0.22 0.43 Electricity costs (L.E. /bird) 

22.71 22.38 22.42 Feed costs  (L.E) 

22.79  22.59 22.85 Total costs/ bird/L.E 

Laying 

Economical efficiency for growing 

21.55 22.13 20.01 Selling price of bird at 20 weeks of age (L.E) 

10.80 10.63 8.40 
Net revenue/ bird/L.E (without *constant 
costs=25%) 

1.01 0.94 0.74 Economical efficiency/bird (EE) 

136.1 126.4 100.00 Relative economical efficiency/bird (REE) 

Economical efficiency for table eggs 

2.53 2.49 2.63 Egg mass/kg 

35.4 34.8 36.9 Selling price as table egg/hen/L.E 
Egg yield 

12.6 12.2 14.1 Net revenue/ bird/L.E  

0.56 0.55 0.63 Economical efficiency/bird (EE) 

88.6 87.1 100.0 Relative economical efficiency/bird (REE) 

Economical efficiency for fertile eggs 

51.7 50.5 51.8 Fertile egg number/hen 

38.8 37.9 38.8 Selling price as fertile egg/hen/L.E 
Egg yield 

16.0 15.3 16.0 Net revenue/ bird/L.E  

0.70 0.68 0.71 Economical efficiency/bird (EE) 

98.6 95.9 100.0 Relative economical efficiency/bird (REE) 
Cost of 1 kg of live body weight = 22.00 L.E.    Price of 1 kg table egg = 14.0 L.E  Price of one  fertile egg 
= 0.75 L.E 
Price of 1 kg of growing ration = 1.92 L.E      Price of 1 kg of laying ration = 1.98 L.E L.E = Egyptian 
pound.                                                  
C, T1 and T2= Birds were reared under incandescent, fluorescent and saving light bulbs respectively.         
*Constant costs include: housing, labour, heating, cooling and treatment regimens. 
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 بدیل في تربیة الدجاج الدندراوى قتصادي إ ستخدام اللمبات الموفرة كمصدر إضاءةإ
  

   و محمود على عبد النبيمحمد فرغلى علم الدین فرغلى
  

   مصر، جامعة أسیوط،زراعة كلیة ال،قسم الإنتاج الحیواني والدواجن
 

بغ�رض دراس�ة ,  أسابیع ٤ كتكوت من دجاج الدنداراوي عند عمر ٧٢٠أجریت ھذه الدراسة على  
ربی��ت ك��ل  و.  التناس��ليالأداء الانت��اجى وت��أثیر اس��تخدام اللمب��ات الم��وفرة كم��صدر إض��اءة ب��دیل عل��ي 

 اس�تخدمت اللمب�ات الكمثری��ة). مع�املتین, مقارن�ة (الكتاكی�ت عل�ى الأرض وق�سمت إل�ي ثلاث�ة مج��امیع 
واللمبات الفلوری�سنت ف�ي المجموع�ة , )مجموعھ مقارنھ( كمصدر ضوئي في المجموعة الأولى العادیة
 ت�م تع�ریض المج�امیع التجریبی�ھ). ٢معامل�ة (واللمبات الموفرة في المجموعة الثالثة ) ١معاملة (الثانیة 

 ل�وكس خ�لال فترت�ي  ٢٥-١٠ و ١٠-٥ ,داھا م�ن  ساعة في الیوم بشدة إضاءة م١٦ و١٢لفترة إضاءة 
أظھرت النتائج المتحصل علیھ�ا إن الطی�ور المعرض�ة لإض�اءة م�صدرھا . النمو والبیاض على التوالي

معام�ل ,  في وزن الجسم ومعدل الزی�ادة الیومی�ة(P≤0.05)اللمبات الموفرة والفلوریسنت أعلى معنویا 
كما .  العادیةتلك المعرضة لإضاءة مصدرھا اللمبات الكمثریةونسبتي الكبد والحوائج مقارنة ب, الصفار

 ف��ي س��مك (P≤0.05) وج��د أن الطی��ور المعرض��ة لإض��اءة م��صدرھا اللمب��ات الم��وفرة أعل��ى معنوی��ا
بالإض�افة .  العادی�ةالقشرة مقارن�ة بتل�ك المعرض�ة لإض�اءة م�صدرھا اللمب�ات الفلوری�سنت أو الكمثری�ة

 (P≤0.05) أعل�ى معنوی�االعادی�ة لذلك وجد أن الطیور المعرضة لإض�اءة م�صدرھا اللمب�ات الكمثری�ة 
ك�ان الت�أثیر غی��ر معن�وي عل��ى . ف�ى مع�دل إنت��اج الب�یض و ن�سبتي المب��یض مقارن�ة بالمج�امیع الآخ��رى

 اظھ��رت .سوزن البی��ضة و ن��سبتي الخ��صوبة والفق��, ن��سبة الخ��صیة, ص��فات الذبیح��ة, عی��وب الأرج��ل
ًكان أكفأ اقتصادیا م�ن اس�تخدام   الموفرة والفلوریسنت دراسة الجدوى الاقتصادیة أن استخدام الإضاءة

بینم�ا خ�لال فت�رة , خ�لال فت�رة النم�وعل�ى الت�والي % ٣٦.١ و ٢٦.٤بح�والي   العادی�ةاللمبات الكمثری�ة
% ١١.٤ و ١٢.٩ًقت�صادیا بح�والي  كانت أكف�أ ا العادیةإنتاج البیض وجد أن استخدام الإضاءة الكمثریة

عل�ى الم�وفرة و الفلوری�سنت م�ن اس�تخدام اللمب�ات ) بیض تفریخ% (١.٤ و٤.١و بحوالي ) بیض أكل(
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