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ABSTRACT: This study was conducted to investigate the effects of white and blue-green LED 

lighting on growth performance, carcass traits, and some behavioral traits of Cobb broilers. The 

study utilized 248 chicks, which were randomly divided into two experimental groups. Each 

treatment was divided into four replicates. The first group was exposed to white lighting, while 

the second group was exposed to blue-green lighting. The experiment lasted for 35 days, feed 

and water were provided ad libitum, with uniform rearing conditions between the two groups to 

ensure the accuracy of the results. Birds raised under blue-green lighting showed significantly 

improved in growth performance compared to those exposed to white lighting. Significant 

differences in body weights started at the 7
th

 day of age and persisted to 35 days of age, with the 

blue-green lighting group achieving a final body weight of 2530.1 g, compared to 2169.4 g in the 

white lighting group (p < 0.001). The Feed conversion ratio was significantly improved (p = 

0.002) by the blue-green lighting. Carcass characteristics results also showed positive results 

under blue-green lighting, with a significant improvement in carcass weight, dressing percentage, 

thigh weight, and breast weight. Behaviorally, blue-green lighting increased wing stretching, 

wing flapping, and immobility, while it decreased aggressive behaviors, including Pecking, 

Cocks fight, and Chase (p < 0.001). These results indicate that blue-green lighting positively 

affects growth, feed efficiency, carcass traits, and welfare behaviors in Cobb broiler chickens. 
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INTRODUCTION 

Vision plays an essential role in controlling 

poultry behavior, greatly affecting the welfare 

aspects of chickens (Prescott et al., 2003). 

Light colors and intensities directly control 

birds’ vision, affecting behaviors and overall 

welfare, including aggression behaviors like 

feather pecking (Jones et al., 2004; Hesham et 

al., 2018; Pap et al., 2024).  Avian species 

detect light through retinal and extra-retinal 

photoreceptors, with retinal cones responsive 

to blue, green, red, violet, and even ultraviolet 

wavelengths, providing a broader light 

perception range compared to humans 

(Dawson et al., 2001; Lewis et al., 2007). 

Previous studies showed that blue and green 

light can positively affect body weight in 

chickens, turkeys, ducks, geese, and quail, 

with each color being used separately in 

previous research, with no effect on mortality 

rates (Akyüz & Onbaşilar, 2018; Campbell et 

al., 2015; Chang et al., 2016; Foss et al., 1972; 

Halevy et al., 1998; Kim et al., 2014b; Lauber 

& McGinnis, 1961; Ookawa, 1970; Wabeck 

& Skoglund, 1974).  The effects of 

monochromatic light on broiler growth were 

also influenced by age: green light improved 

growth in younger birds, whereas blue light is 

more effective in stimulating growth in older 

birds (Rozenboim et al., 1999). 

The current study aims to compare the effects 

of white and blue-green LED light 

wavelengths on behavioral traits, growth 

performance, and feed efficiency in Cobb 

broiler chickens, thereby optimizing welfare 

and productivity in poultry. 

MATERIALS AND METHODS 

This study was approved by the Animal Care 

and Ethics Committee of Alexandria 

University (serial number: 0306969). 

Location 

The current study was carried out on a private 

farm located in the Matrouh Governorate. 

Birds 

The current study used 248 one-day-old Cobb 

breed chicks, averaging 42 g in weight, 

purchased from Al Watania Poultry Company. 

 

Experimental Design and Management: 

The chicks were numbered by metal wing 

numbers and randomly divided into two 

groups depended on the light color. Each 

group was also divided into four replicates, 

with 31 checks in each replicate. Each group 

was reared in a separate pen, the space of each 

replicate was 3.5 m
2
. LED lamps with a power 

of 1000 lumens were used (650 nm for white 

light,430 nm for blue light, and 656 nm for 

green light). 

The light intensity used was consistently 30 

lux throughout the experiment, estimated 

using a lux meter. The lamps were cleaned of 

dust and the light intensity was monitored and 

measured every three days to ensure valid 

brightness. An irregular lighting program was 

used according to Reyad et al., (2023) as 

outlined in Table 1 

Behavioral Study Method: 

To study bird behavior, six birds were 

randomly selected from each replicate, and 

their backs and wings were painted with black 

spray paint. Starting from the third week, 

males were additionally painted blue on their 

backs to observation cock fighting behavior 

(force show), as they can be accurately 

distinguished from females at this age. 

Behavioral observations were conducted using 

EZVIZ video smart cameras with the 

following specifications: 

Image Sensor: 1/2.7” Progressive Scan CMOS 

Shutter Speed: Self-adaptive shutter 

Lens: 2.8 mm @ F2.0, view angle: 104° 

(Horizontal), 125° (Diagonal) 4 mm @ F2.0, 

view angle: 86° (Horizontal), 102° (Diagonal)  

Lens Mount: M12 

Video resolution: 1920×1080 pixels.  

Video FPS: 30 fps (frames per second).  

Night Vision: up to 30m (100 ft.). 

Behavior recording was commenced on the 

sixth day of the experiment, capturing data as 

a count of behaviors per bird per hour for one 

hour each day between 8 PM to 9 PM. The 

recorded data was reviewed and discharged 

daily. 
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Experimental Diets:  

The diets were formulated to meet or exceed 

the recommendations of the National 

Research Council (NRC, 1994). Chicks were 

initially fed a basal starter mash diet from 1 to 

14 days of age, which had 23% protein and 

2940 Kcal of metabolizable energy (ME) per 

kg of diet. Later, they received a grower 

pellets diet from 15 to 35 days of age, 

consisting of 21% protein and 2933 Kcal of 

ME per kg of diet. Feed and water were 

supplied ad libitum. 

Studied Traits: 

Growth traits 

-Live body weight:  

Birds were weighed at hatch, 7,14,21,28, and 

35 days old at a set time of 8:00 AM to 

determine the live body weight and recorded 

to the nearest gram. 

-Weight Gain  

The body weight gain was calculated by 

subtracting the initial body weight at hatch 

from the final body weight at 35 days old. 

 - Growth rate % (0-35) 

The growth rate (GR%) was calculated based 

on the initial and final weights of the chicks 

according to Broody 1945, using the formula: 

G.R (%) = W2-W1 /0.5 (W2+W1) * 100 

-Feed Consumption 

Feed consumption was calculated by 

measuring the total amount of feed consumed 

in grams for each replicate. 

-Feed conversion (FCR) 

Feed conversion was calculated by 

determining the total feed consumed in grams 

to the weight gain (0-35) in grams. 

Carcass Traits:  

At the end of the study, six birds from each 

replication were randomly chosen, weighed, 

and slaughtered. The carcass weight had been 

recorded after the feathers, viscera, and other 

inedible parts had been removed. The dressing 

% was calculated using the carcass weight 

divided by the live weight. The carcasses were 

then separated into four parts. The proportions 

of the breast (half of the total breast) and thigh 

(which includes the single thigh and femur) 

were measured individually and given as 

weights and percentages of the carcass 

weight. 

Behavioral traits 

Welfare behaviors 

-Immobility:  

This behavior is classified as moving from a 

state of movement to complete stability, and 

this behavior expresses welfare and comfort. 

(Kim et al., 2014a; Hesham et al., 2018).  

-Wing stretching: 

This behavior is classified as extends both or 

one of the wings out away from the body. 

May be accompanying by the extension of a 

leg. (Collins et al., 2011; Sultana et al., 2013).  

-Wing flapping: 

This behavior is classified as extending both 

wings out from the body simultaneously and 

flapping. (Hassan et al., 2014; Hesham et al., 

2018). 

Aggressive behaviors  

-Pecking:  
This behavior is classified as attacking other 

birds and pecking feathers, equipment, walls 

and floors. (Abu Tabeekh & Shawkat, 2015; 

Nie et al., 2019; Lucena et al., 2020). 

-Cocks fight (force show): 

This behavior is classified as aggressively 

confronts another bird, Gaze is focused 

intently upon the other bird. May be 

accompanying by raised neck feathers, 

forward lunges. (Collias & Collias, 1996; 

Collins et al., 2011( 

-Chase: 

This behavior is classified as moves quickly 

about the pen following another bird. (Collias 

& Collias, 1996; Collins et al., 2011; Meyer et 

al., 2003). 

3.7. Statistical analysis 

An independent sample t-test was used to 

determine the effect of lighting colour (white 

versus blue-green) on growth performance, 

carcass traits, and behavioural traits. The 

analysis was performed using Jamovi 

software, with a level of significance of P < 

0.05. 
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RESULTS AND DISCUSSION 

1- Growth traits 

Table 2 shows the results of live body weights 

(g) and (±SE) of Cobb broilers reared under 

white and blue-green lighting at different 

ages. Firstly, there were no significant 

differences between groups in initial body 

weight with a p-value of 0.520. However, 

significant differences were found at 7, 14, 21, 

28, and 35 days of age. On the 7th day, 

broilers under blue-green lighting weighed 

significantly heavier than those under white 

lighting (p < 0.001). This trend continued at 

14 days, with weights of 710.3 grams for 

blue-green versus 595.3 grams for white (p < 

0.001). By 21 days, blue-green broilers 

averaged 1223.3 grams, significantly heavier 

than the white group (p < 0.001). At 28 days 

of age, body weights were 1976.1 grams for 

blue-green broilers compared to 1684.3 grams 

for those under white lighting (p < 0.001). 

Finally, there were significant differences in 

35 days of age in live body weight where the 

group reared under the blue-green lighting 

outperformed the other group. (P<0 .001). 

The results of the current study inform that 

blue-green lighting promoted the growth in 

Cobb broilers, as evidenced by the 

significantly higher body weights observed at 

different ages compared to those raised under 

white lighting. Previous research supports that 

different light wavelengths can significantly 

influence poultry growth (Akyüz & Onbaşilar, 

2018; Baxter et al., 2014; Campbell et al., 

2015; Reyad, 2021; Wu et al., 2022).  The 

absence of significant differences in initial 

body weight infers homogeneity among 

chicks and suggests that the observed 

improvements in growth resulted from the 

light color effect. One possible explanation for 

these significant differences is that 

Rozenboim et al. (2004), indicated that there 

were statistically significant differences in 

thyroid hormone levels between birds exposed 

to different wavelengths of light and that these 

hormones were directly related to growth. 

The results in Table 3 show that there is a 

significant effect of light color on the weight 

gain in broiler chickens, as chickens exposed 

to blue-green lighting achieved a higher 

weight gain and growth rate in the period 

from 0 to 35 days of age than the white 

lighting group, with a significant difference 

(P<0 .001). This result indicates that these 

lighting color may create a more suitable 

environment for growth, perhaps improving 

vision, as confirmed by the relative growth 

rate during the same period (P< 0.001). The 

results in Table 3 also showed an increase in 

feed consumption and a decrease in the feed 

conversion ratio in the group raised under 

blue-green lighting compared to the group 

raised under traditional white lighting 

(P=0.001) and (P=0.002), respectively. The 

present result of the effect is in conflict with 

the result obtained by Rozenboim et al. 

(2004), who indicated that there were no 

significant differences in feed consumption 

and feed conversion ratio between birds 

exposed to white, green, and blue light, but it 

should be noted that these lighting colors were 

used separately. 

The results of the current study of the 

significant effect of lighting colour on the 

feed intake and the feed conversion ratio are 

consistent with the results obtained by 

Gharahveysi et al., (2020), as his results 

indicated that the yellow colour increased the 

feed consumed compared to the green and red 

colours, and the feed conversion ratio 

decreased in birds raised under green light. 

Several studies have indicated that 

wavelength may have a significant effect on 

feed consumption and feed conversion ratio. 

Firstly, Kasem (2017) recorded the lowest 

feed conversion for broiler Cobb chicks 

exposed to mixed green and blue light 

compared to the white light group. Also, 

Mohamed et al. (2017) showed that Avian 48 

broiler chicks reread under green and blue 

lights have significantly higher feed 

consumption and a lower feed conversion 

ratio compared to those reread under white 

color light. Moreover, Mousa-Balabel et al. 

(2017) found a significant decrease in feed 

conversion ratio in birds exposed to blue and 
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green-blue light compared to white and green 

color. Abdel-Azeem and Borham (2018) 

indicated that Ross broilers reared under 

LED-blue light during 7 to 35 days of age 

have consumed more feed and exhibited a 

better feed conversion ratio compared to 

broilers reared under red, white, and green 

lights. 

2- Carcass traits 

The results in Table 4 showed the means and 

standard errors of the results of some carcass 

traits. The results show that broilers raised 

under blue-green lighting had significantly 

higher live body weights (p = 0.001) 

compared to those exposed to white lighting 

(2564.58 g) and (2334.83 g), respectively. The 

results also indicate that carcass weight and 

dressing% were higher in the blue-green 

group, with significant differences (p < 

0.001). In the same trend, the weight of both 

thigh and breast were significantly higher in 

the blue-green group (p = 0.015 and p = 

0.017, respectively), while there were no 

significant differences in the percentages of 

thigh and breast. The current results about 

dressing percentage and edible parts are 

consistent with some previous results (Cao et 

al., 2008; De Santana et al., 2014; Nelson et 

al., 2020). Also, Yang et al. (2016) noticed 

that the birds reared under green and blue 

mixed light (Green × Blue) had a carcass 

percentage significantly higher than the birds 

exposed to blue or green only. The 

improvement in carcass percentage and edible 

parts weight under the effect of blue-green 

lighting can be explained by several 

interrelated factors. There may be an effect of 

light wavelengths on the appetite of chickens, 

which leads to increased feed consumption 

and improved growth, which was found in the 

results of the current study. In addition, 

colored lighting may improve the general 

behavior of birds, reducing stress. The 

wavelength of light may also have an effect 

on some physiological processes, improving 

the balance of hormones such as growth 

hormone, which may enhance overall growth 

and carcass percentage. 

3- Behavioral traits 

Table 4 show the means and standard errors of 

the behavioral traits studied in Cobb broiler 

chickens exposed to white and blue-green 

lighting. Firstly, welfare behaviors were 

generally more frequent in birds raised under 

blue-green lighting, where there were 

statistically significant differences in wing 

extension and wing flapping with P values of 

p = 0.043 and p = 0.010, respectively. Also, 

the immobility behavior that indicates welfare 

and comfort was significantly higher in birds 

raised under blue-dung lighting, with a 

significance value of p < 0.001.  

Secondly, with regard to aggressive 

behaviors, the results of the current study 

indicated a significant decrease in pecking, 

cockfighting, and chasing behaviors in birds 

raised under blue-green lighting. This 

decrease may explain the increase in growth 

rates and feed consumption in this treatment, 

as energy and time wasted in fighting and 

competition between birds were saved. These 

results of the significant effect of wavelengths 

on bird behavior are consistent with the 

results of Mendes et al., (2010), (Parvin et al., 

2014), Senaratna et al., (2016), Soliman & El-

Sabrot, (2020). 

The results of the increased frequency of 

welfare behavior in this study are consistent 

with what was indicated by Hesham et al. 

(2018). Also, the decrease in the frequency of 

aggressive behaviors under the influence of 

low wavelengths such as blue and green is 

consistent with the results obtained by Lewis 

& Morris, (2000) and Rozenboim et (2004). 

These differences can be explained by the 

possibility of the effect of lighting color on 

some hormones that affect chicken behavior, 

as indicated by Nelson et al., (2020), where he 

found significant differences between birds in 

plasma corticosterone based on lighting color. 
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CONCLUSION 

Blue-green light caused significant 

improvements in body weights, feed 

consumption, feed conversion ratio, and 

carcass dressing percentage. Moreover, it 

reduced aggressive behaviours, suggesting 

that welfare increased in Cobb broiler 

chickens exposed to blue-green light during 

the fattening period. We recommend 

conducting further studies on the 

physiological and hormonal changes in birds 

under this influence. 

 

Table (1): Intermittent Lighting Protocols Used for Broiler Chicks at Various Developmental 

Stages 

Periods Age (days) 

Continuous (24h Light) 1-6 

23h Light: 1h dark 7-9 

20h Light: 4h dark 10-15 

16h Light: 8h dark 16-25 

21h Light: 3h dark 26-30 

23h Light: 1h dark 31- 35 

 

Table (2): Average Live Body Weights (grams) and Standard Errors (µ±SE) of Cobb Broilers at 

Different Ages Under White and Blue-Green Lighting. 

Items Groups SEM p-value 

White Blue*Green 

Initial body weight 42.0 41.6 0.323 0.520 

BW7 163.9 
b
 196.4 

a
 3.43 < .001 

BW14 595.3
 b
 710.3

 a
 11.3 < .001 

BW21 1065.2
 b
 1223.3

 a
 16.9 < .001 

BW28 1684.3
 b
 1976.1

 a
 28.6 < .001 

Final Body weight 2169.4
 b
 2530.1

 a
 38.5 < .001 

BW7: live body weight at 7 days of age; BW14: live body weight at 14 days of age; BW21: live body 

weight at 21 days of age; BW28: live body weight at 28 days of age. 
a,b

 Means within the same row with different superscripts differ significantly (P < 0.05). 

SEM: standard error of the mean 
 

 

Table (3): Average Values and Standard Errors (µ±SE) of Growth Performance Traits of Cobb 

Broilers Under White and Blue-Green Lighting. 

Items Groups SEM p-value 

White Blue*Green 

Weight gain (0-35) 2115 
b
 2430

 a
 38.5 < .001 

Relative growth rate (0-35) 192.0 
b
 193.9 

a
 0.11 < .001 

Feed Consumption 0-35 3335 
b
 3648 

a
 52.0 0.001 

Feed Conversion 0-35 1.61 
a
 1.52

 b
 0.02 0.002 

 

 

 

 

 

 



Light Wavelengths, Broiler chickens, Welfare behaviors. 

399 
 

Table (4): Average Values and Standard Errors (µ±SE) of Carcass Traits of Cobb Broilers Under 

White and Blue-Green Lighting. 

Items Groups SEM p-value 

White Blue*Green 

Live body weight 2334.83 
b
 2564.58 

a
 36.5 0.001 

Carcass weight 1791.95 
b
 2018.54 

a
 30.4 < .001 

Dressing % 76.72 
b
 78.75 

a
 0.28 < .001 

Thigh weight 339.37 
b
 382.04 

a
 8.92 0.015 

Thigh % 18.90 18.90 0.00 0.991 

Breast weight 558.75 
b
 601.20 

a
 9.03 0.017 

Breast % 31.20 30.00 0.00 0.195 
a,b

 Means within the same row with different superscripts differ significantly (P < 0.05).SEM: standard 

error of the mean. 

 

 

Table (4): Average Values and Standard Errors (µ±SE) of Some Behavioural Traits of Cobb 

Broilers Under White and Blue-Green Lighting. 

Items Groups SEM p-value 

White Blue*Green 

Wing stretching 1.1 1.57 
a
 0.11 0.043 

Wing flapping 0.83 1.37 
a
 0.10 0.010 

Immobility 58.03 182.87 
a
 9.13 < .001 

Pecking 737.24 
a
 374.47 53.3 < .001 

Cocks fight (Force show) 80.53 
a
 43.50 2.96 < .001 

Chase 32.26 
a
 28.77 0.52 < .001 

a,b
 Means within the same row with different superscripts differ significantly (P < 0.05).SEM: standard 

error of the mean. 
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 الملخص العزبي

الأسرق على أداء النمو وكفاءة التغذيت -دراست مقارنت لتأثيز أطوال موجاث الضوء الأبيط والأخضز

 Coobوالسماث السلوكيت في دجاج التسمين

 

حسن أحمذ محمذ زمع -ألبزث روميل نصحي رياض   
ٍصش –ٍطشوذ  -خبٍعت ٍطشوذواىبٍئٍت ميٍت اىضساعت اىصحشاوٌت   

 

اىخضشاء عيى أداء اىَْى وصفبث اىزبٍحت وبعض اىصفبث -أخشٌج هزٓ اىذساست ىيَقبسّت بٍِ حأثٍش الإضبءة اىبٍضبء واىضسقبء

ومبّج اهٌ اىْخبئح  وحٌ حقسٌٍ اىطٍىس عشىائٍب اىى ٍدَىعخٍِ بْبء عيى ىىُ الإضبءة اىسيىمٍت ىذخبج اىخسٍَِ ٍِ سلاىت مىة.

اىخضشاء ححسْبً ٍيحىظًب فً أداء اىَْى -الإضبءة اىضسقبء سعبٌخهب ححجاولا أظهشث اىطٍىس اىخً حٌ  :بىًاىَخحصو عيٍهب مبىخ

ٍقبسّت بخيل اىَعشضت ىلإضبءة اىبٍضبء حٍث ظهشث اىفشوق اىَعْىٌت فً أوصاُ اىدسٌ فً اىٍىً اىسببع ٍِ اىعَش واسخَشث 

ب،  1.03.2الإضبءة اىضسقبء اىخضشاء وصّبً ّهبئٍبً ىيدسٌ ٌبيغ حخى اىٍىً اىخبٍس واىثلاثٍِ ٍِ اىعَش وحققج ٍدَىعت  ًٍ خشا

ب فً ٍدَىعت الإضبءة اىبٍضبء 1296.2ٍقبسّت بـ  ًٍ  خشا

اٌضب ححسِ ٍعبٍو اىخحىٌو اىغزائً بشنو ٍعْىي فً اىطٍىس اىخً حعشضج ىلإضبءة اىضسقبء اىخضشاء مَب أظهشث ّخبئح  

فً وصُ اىزبٍحت وّسبت اىخصبفً ووصُ اىفخز  ٍعْىٌتة اىضسقبء اىخضشاء، ٍع صٌبدة إٌدببٍت ححج الإضبء اىزبٍحت ّخبئحصفبث 

 واىصذس

ٍِ اىْبحٍت اىسيىمٍت، أدث الإضبءة اىضسقبء اىخضشاء إىى صٌبدة حنشاس سيىك حَذد الأخْحت وسفشفت الأخْحت واىثببث واىخً 

اىشاحت شاس اىصفبث اىسيىمٍت اىخً حشٍش ىيعذواٍّت وعذً فً حٍِ اّخفض ٍعذه حن واىشفبهٍت،حشٍش خٍَعهب اىى اىشاحت واىهذوء 

 فً رىل اىْقش، واىصشاع بٍِ اىذٌىك، واىَطبسدة بَب

حشٍش هزٓ اىْخبئح إىى أُ الإضبءة اىضسقبء اىخضشاء حؤثش بشنو إٌدببً عيى اىَْى ومفبءة اىخغزٌت وسَبث اىزبٍحت وسيىمٍبث  

 اىشفبهٍت فً دخبج اىخسٍَِ مىة

 

 


