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Abstract 

Due to the difference in spectral sensitivity between poultry and human, there was an 

importance to identify the optimal light environment for health, behavior, welfare, and 

production of layers. Overall birds have many types of retinal regional specializations, which 

have been interpreted with the respect to both ecology and behavior. Light is one part of a 

complex of the physical phenomenon called electromagnetic radiation, which is depending on its 

wavelength. Light consists of 3 different aspects; intensity, photoperiod, and spectral content 

color. Photoperiod manipulation is likely the most important aspect of light in poultry production. 

Lighting programs in laying hen farms are depending on photoperiod, whereas, one hour increase 

in daylength leads to increase in 4 egg numbers. Overall, the use of either an increasing or 

intermittent lighting program will improve the welfare over those birds raised on constant light 

photoperiods. Light source may have an effect on leg disorders, with the use of fluorescent bulbs 

causing a lower incidence of the problem as compared to incandescent bulbs. Furthermore, the 

light intensity plays important role in poultry welfare, where the decrease in light intensities may 

cause lower body weights by altering behavioral patterns and can also cause eye damage, 

increased mortality, and a result in physiological changes in the birds. The different light colors 

had significant differences in all behaviors, plumage scores, foot condition, and growth 

performance of layers due to presence of many types of retinal regional specializations. Thus, 

this article concludes that the source, spectra, intensity, and regime of light supplementation 

become major factors in modern poultry management                                                                                                                                                                                                                                                                                                                                                                       
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Introduction 

Today, the poultry industry is believed 

to achieve perpetual and instant production 

of the best available sources of animal 

protein, and the increase towards poultry 

welfare on farms has led to studying the 

management (Mohammed and Rehan, 

2018). The poultry differs from human in 

spectral sensitivity, which illustrates the 

importance to identify the optimal light 

environment for health, behavior, welfare, 

and production of chickens (Mohammed et 

al., 2018). They are sensitive to ultraviolet, 

blue, green and red on the light spectrum 

(Prescott and Wathes, 1999) through the 

retina and deep brain photoreceptors 

(Kuenzel et al., 2015). 

One major prerequisite of higher life is 

light. Therefore, lighting is a major 

management factor in keeping of laying 

hens for egg production (Er et al., 2007). 

Lighting is described by photoperiod, light 

intensity and wavelength spectrum 

(Manser, 1996). Light intensity and 

emitted wavelengths depend on the used 

light sources. Interaction between 

photoperiod, light intensity and 

wavelength influence both behavior and 

performance of laying hen. Light is 

necessary for bird’s vision influencing the 

visual acuity and color discrimination 

(Calvet et al., 2009). Moreover, the 

lighting system in chicken house must be 

designed and maintained in order to give a 

minimum illumination of 20 Lux, that 

enables thorough inspection and vision 

without difficultly (RSPCA, 2013). 

Lighting condition is the most important 

facet influence performance and welfare of 

animals. There is a need for suitable 

lighting condition to use best practice 

husbandry and management in Turkey 

(Case et al., 2010). The current knowledge 

on the effects of photoperiod and light 

intensity on the behavior and performance  

 

 

of laying hens is quite extended, whereas, 

information on the importance of 

wavelength alone and in combination with 

light intensity is still limited. Thus, the 

objectives of the project (light sources in 

layer houses) are to investigate the effects 

of different lighting sources on the 

behavior and performance of laying hens. 

Light: (according to Mohammed, 2010) 

Light is visible electromagnetic 

radiation. It has also been considered to be 

a combination of radiation and the 

response to it. Light is one part of a 

complex of physical the phenomena called 

electromagnetic radiation. The nature of 

phenomenon depending on its wavelength, 

beginning with cosmic rays, and 

lengthening through gamma-rays, X-rays, 

ultraviolet, visible light, infrared, 

microwaves, radar, television and radio. 

Whereas different wavelengths of light 

result in the perception of different color 

sensations, reception of radiation across 

the range is perceived as white light. 

Changes in wavelength of radiation can be 

achieved by using materials which absorb 

one wavelength and then give off another. 

For example, phosphors on the inside walls 

of low-pressure fluorescent lamps absorb 

the ultraviolet radiation generated by a 

mercury discharge and then emit visible 

light.  

Aims of lighting programs for laying hens: 

▪ Stimulate feed intake and growth 

▪ Influence the timing of sexual maturity 

▪ Maximize egg numbers 

▪ Optimize egg weight 

▪ Influence time of egg-laying 

▪ Control undesirable behavior 

Photoperiod and lighting programs: 
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Photoperiod manipulation is likely the 

most important aspect of light in poultry 

production. Lighting programs in laying 

hen farms are depending on photoperiod, 

whereas, 1-h increase in daylength leads to 

increase in 4 egg numbers, 0.1 to 0.2 g in 

egg weight in both white and brown-egg 

hybrids (Lewis, 1996) and 1.3 g in feed 

intake, while the shell weight and shell 

thickness index (mg/cm2) decrease linearly 

with increasing photoperiod (Lewis et al., 

1994). However, there are many 

disadvantages to constant lighting 

programs. Birds are less active, leg 

disorders are much more common and eye 

damage may occur (Manser, 1996). 

Metabolic problems are common (Buyse et 

al., 1996). Sleep of the birds is disturbed 

and physiological stress results (Gordon, 

1994). Lighting programs are very 

important for broilers, but may even be 

more so for turkeys since their life span is 

longer (Nixey, 1994). The use of constant 

light in turkeys also results in a higher 

incidence of leg disorders and metabolic 

diseases (Classen et al., 1994). Er et al. 

(2007) mentioned that light duration was 

widely for improvement the reproductive 

performance of poultry. Mohammed et al. 

(2016) noted that the differences in 

photoperiods in layers associated with 

significantly differences in external and 

internal egg quality traits and its behavior. 

Overall, the use of either an increasing or 

intermittent lighting program will improve 

the welfare of either turkeys or broilers 

over those birds raised on constant light 

photoperiods.  

The different light programs include 

continuous lighting, intermittent lighting, 

which includes Cornell (2L:4D: 8L:10D), 

Biomittent 16 (15 min L:45min D): 8, 

French symmetrical (3L:3D repeating) and 

Reading symmetrical (15 min L:45min D 

repeats), and Ephemeral program. 

(Mohammed, 2010) 

Light sources: 

Typically, incandescent bulbs were 

common in poultry houses. However, there 

has recently been a trend towards the use 

of fluorescent bulbs or high pressure 

sodium discharge lights because of their 

longer livability and lower costs 

(Mohammed et al., 2010). The type of light 

source used generally does not affect 

production parameters such as growth 

rates, feed efficiency or mortality in 

broilers (Lewis and Morris, 1998). The 

light source does not affect egg production, 

hatchability or growth rates in broiler 

breeders (Manser, 1996). Recent research 

has indicated that light source may have an 

effect on leg disorders, with the use of 

fluorescent bulbs causing a lower 

incidence of the problem as compared to 

incandescent bulbs (Lewis and Morris, 

1998). As well, sexual maturity of laying 

hens, but not broiler breeders, may be 

delayed when incandescent bulbs are used 

in the barn. 

Incandescent and fluorescent light have 

minimal UV content, which may represent 

a problem if exposure to UV light is 

important (Moinard and Sherwin, 1999).  

When given the choice between 

fluorescent and incandescent light, turkeys 

choose the fluorescent. This may be 

because fluorescent light actually mimics 

daylight (Sherwin, 1999). The use of 

fluorescent light, which is more efficient 

and less expensive than incandescent, does 

not impair the welfare of turkeys. Two 

studies showed that the feather pecking 

was not affected by light sources (Denbow 

et al., 1990, Leighton et al., 1989). Sitting 

and feeding were observed more often than 

expected in incandescent light while 

nesting, preening, ground pecking, and 

drinking occurred more frequently than 

expected in high-pressure sodium light 

than incandescent and florecent light 
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(Vandenberg and Widowski, 2000). The 

preening was higher in Fluorescent than 

incandescent light (Tina et al., 1992, 

Widowski et al., 1992) and also walking 

tends to be more evenly distributed 

between two light sources than the 

approximately 30% incandescent to 70% 

fluorescent light (Tina et al., 1992). 

According to North and Bell, (1993), the 

red light reduces cannibalism in laying 

hens due to the birds have no ability to see 

the blood of injured birds. An increase in 

wing stretching and both aggressive and 

non-aggressive pecking has been reported 

in chicken under red light compared with 

blue light (Prayitno et al., 1995). Prayitno 

et al. (1997a) found that the birds under 

red light spent more time in aggressive 

interactions, pecking at the floor, sleeping 

and wing stretching, but longer sitting and 

dozing under green or blue light , while, 

walking activity was greatest in white light 

and least in green light. According to 

Siopes (1984b) total egg production was 

significantly lower in fluorescent (67.9 

egg/hen) than the incandescent treatment 

(75.2 egg/hen) but Siopes, (1984a) found 

that there were no significant difference 

between incandescent and fluorescent for 

hen-housed egg production, while total 

eggs laid per hen did not differ between 

blue and incandescent light  (Pyrzak and 

Siopes, 1986a). No differences in total egg 

production and egg weight of hens kept 

under incandescent, high- pressure sodium 

vapor or fluorescent light (Felts et al., 

1990). Hulet et al. (1992) reported that 

light sources had no significant effect on 

subsequent egg production, egg weight, 

shell quality, fertility or hatchability. Er et 

al. (2007) found that the egg weight in 

incandescent light was significantly greater 

than those in red light, while egg length in 

blue light was significantly shorter than 

other lights, and width was significantly 

shorter than those in incandescent. There 

were no statistical differences between 

incandescent, fluorescent and mercury 

vapor in the terms of other characteristics; 

breakage, shell thickness, albumen and 

yolk indexes, Haugh Unit and yolk color 

tone (Efil and Sarlca, 1998). Manser 

(1996) noted that light source does not 

effect on egg production and hatchability 

in broiler breeder. Egg weight was affected 

by light treatment, whereas, eggs lay under 

blue light were consistently larger than 

those laid under red light (Pyrzak et al. 

1987). Pyrzak and Siopes (1986b) recorded 

that both the albumen and egg weight were 

higher in hens under red light than under 

green and blue light. There were no 

statistically significant differences in feed 

intake due to light sources (Lewis and 

Morris, 1998, Siopes, 1984a). Pyrzak and 

Siopes (1986a) revealed that the mean feed 

intake per day was also not significantly 

different between the treatment groups 

(202, 213, 210 and 213 g/day for the blue, 

green, red and incandescent treatments, 

respectively). Wabeck and Skoglund, 

(1974) found that the broilers raised under 

blue light (BL) gained significantly more 

weight than birds reared under red (RL) or 

white light (WL), whereas, feed 

conversion and mortality were not 

affected. According to Proudfoot and 

Hulan (1987), no significant differences in 

body weight or efficiency of roaster 

chickens reared under incandescent or 

green fluorescent lights. Both male and 

female hens grow more rapidly under blue 

light (Levenick and Leighton, 1988). 

Pyrzak et al. (1986) noted that an egg-

laying strain of chicken exposed to a blue 

light spectrum had significantly more 

abdominal fat at 20 WK of age than those 

exposed to a red light spectrum and light 

emitted from incandescent bulbs and 

fluorescent tubes, while, layers exposed to 

the blue light weighed significantly less 

than those exposed to fluorescent tube. 

Sherwin et al., (1999) found that the 

amount of culling / death due to injurious 
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pecking was significantly lower in 

incandescent and intermittent 

(incandescent and fluorescent) but not in 

fluorescent light. Mortality was higher in 

birds under fluorescent light (Leighton et 

al., 1989). Many studies showed that no 

significant difference in mortality rate in 

different light sources (Leighton et al., 

1989, Lewis and Morris, 1996, Proudfoot 

and Hulan, 1987). The mortality rate was 

unaffected by light color or photoperiod 

for either male or female (Levenick and 

Leighton, 1988). 

Light Intensity: 

Light intensity plays important role in 

poultry welfare. Very low light intensities 

used in the broiler or the turkey production 

cycle may lower body weights by altering 

behavioral patterns causing active time to 

decrease, thereby resulting in the bird lying 

on the litter for longer times, possibly 

increasing the levels of skin blemishes due 

to ammonia contact (Jean-Loup et al., 

2017). It can also cause eye damage, 

increased mortality, and a result in 

physiological changes in the birds (Buyse 

et al, 1996, Sherwin, 1998). 

Aggressiveness in birds is a problem, and 

research into the management procedures 

used to control this should continue, as the 

welfare of the birds can be reduced by the 

use of beak trimming in low light 

intensities (Sherwin, 1998). Excessively 

high light intensities may also be 

detrimental to birds. Reduced weight gains 

and increased aggression can result in 

broilers at light intensities of more than 

150 Lux (Buyse et al, 1996). The only light 

source for chickens in environmental 

control houses is artificial. Thus, source, 

spectra, intensity and regime of light 

supplementation become major factors in 

modern broiler management (Andrews and 

Zimmerman, 1990). Kjaer and 

Vestergaard, (1999) showed that gentle 

pecks were approximately 20 times more 

frequent in 3 than 30 lux, whereas sever 

pecks were 2-3 times more frequent in 30 

Lux of light source. Many studies showed 

that light intensity did not influence of 

cannibalism and feather pecking (Denbow 

et al., 1990, Hartini et al., 2002, Leighton 

et al., 1989, Tsuyoshi et al., 2006). While, 

Kjaer and Sorensen, (2002) found that 

light intensity had no effect on the rate of 

feather pecking in any of the genotypes, 

although about twice as much feather 

pecking was seen at 10 Lux compared to 3 

Lux ISA breed but the difference not 

statistically significant. Reducing of light 

intensity plays important role in the control 

of cannibalism, reducing of injurious 

pecking and improves welfare (Classen et 

al., 1994, Hester et al., 1987, Hughes, 

1982, Manser, 1996, Sherwin, 1998). 

Hartini et al., (2002) reported that the birds 

under the 5-Lux were calm, docile and 

non-aggressive but those reared under 

bright light were noisy. Light sources in 

strongly influence the incidence and 

severity of feather pecking and aggression 

with higher light intensity (Appleby et al., 

1992, Braastaad 1986, Denbow et al., 

1990, Vandenberg and Widowski, 2000). 

Light intensities of 10.8 and 86.1 Lux were 

equal in their effects on social behavior of 

both sexes (Gill and Leighton, 1984, 

Siopes, 1983). Bird activity increased as 

light intensity increased, which could have 

caused excess feed use and waste (Deaton 

et al., 1976). Mohammed et al., (2016) 

stated that it is better to use moderate light 

intensity to avoid abnormal behavior. 

Prayitno et al., (1997b) reported that an 

increase in intensity of red light increased 

the proportion of time spent (standing, 

walking, drinking, wing stretching, and 

aggression) and decreased dozing, 

sleeping, and pecking, while, an increase 

in blue light intensity only slightly 

increased wing stretching and aggression. 

Walking and total activity were higher 
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under high light intensity (180 Lux) than 

low intensity (6 Lux), whereas feeding and 

drinking were not significantly affected by 

light intensity (Newberry et al., 1988). 

According to, Abdelkarim and Biellier, 

(1982) and Cavalchini et al., (1976) a 

linear increase in egg production as light 

intensity increased, while, Skoglung et al., 

(1975) found that egg production was the 

highest at locations with the lowest light 

intensity. No significant difference 

occurred in egg production under a light 

intensity (Hulet et al., 1992, Siopes, 1984a, 

Siopes, 1984b).  Several studies showed 

that egg weight was not affected by light 

intensity (Cavalchini et al., 1976, Hulet et 

al., 1992, Isrea et al.1998, Siopes, 1984b, 

Siopes, 1992), while, Siopes, (1991) 

recorded that egg weight was significantly 

greater in the low intensity as compared 

with high intensity treatment. According 

to, Renema et al., (2001), by providing 

light intensities of 1, 5, 50 and 500 Lux, he 

reported linear decreases in egg weight 

(from 74.4 to 58.5 g) and greater 

percentage of smaller eggs (< 56 g). Hulet 

et al., (1992) reported that shell quality 

was also unaffected by light intensity. 

Yildiz et al., (2006) found that the negative 

correlation between light intensity and egg 

shell thickness, while, no differences in 

yolk weight, albumin index and egg shell 

weight. Two studies showed that there was 

no significant difference in feed intake 

under different light intensity (Charles, 

1984 and Siopes, 1991). Reducing light 

intensity stimulated feed consumption as 

compared with high intensity (Downs et 

al., 2006). Isreal et al. (1998) found that 

feed consumption was significantly lower 

by 7% in 0.01 W/M2 light intensity groups 

rather than 0.1 W/M2 groups. Newberry et 

al., (1988) noted that feed consumption 

was not significantly affected by intensity 

at 3, 6 or 9 weeks of age, but in another 

experiment feed consumption for 6 weeks 

increased significantly with increasing 

light intensity. Siopes, (1984b) found that 

there were no statistically significant 

differences in feed intake due to light 

intensity during the entire 20-week test 

period, but at the end of the study, hens in 

lower light intensity consumed less feed 

than those in high intensity. Hartini et al., 

(2002) said that the birds reared under dim 

light consumed more feed than those 

reared under bright light. Deaton et al., 

(1987) found that light intensity had no 

significant effect on body weight and feed 

conversion (grams feed per gram body 

weight), while, Deaton et al., (1976) noted 

that the low light intensity (12.9 Lux) 

group of broilers had a significantly better 

feed conversion rate than those reared 

under a bright light (204.5 Lux). The 

mortality rate was not significantly 

affected by light intensity (Leighton et al. 

1989, Newberry et al., 1986, Newberry et 

al., 1988). Kjaer and Vestergaard, (1999) 

found that high light intensity will increase 

the mortality rate specially from 16-46 

week, while, Deaton et al., (1981) reported 

that higher mortality in chick brooder 

under 5 Lux than 75 Lux. Deaton et al., 

(1988) noted that light intensity had no 

significant effect on mortality at either 48 

or 62 days of age for broilers of the same 

sex. 

Wavelength: 

Light wavelength via colored light 

may also be altered to reduce aggression in 

birds. Activity levels in turkeys are 

reduced when exposed to blue light versus 

white, green or red light (Manser, 1996). 

Broiler aggression is highest in red light 

and lowest in blue (Manser, 1996). 

Mohammed et al., (2010) found that light 

intensity may affect birds based on their 

sensitivity to wave length. Shabiha et al., 

(2013) found that blue and green light 

color had a shorter wavelength (480 NM, 
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520 NM, respectively) than red (700 NM) 

and yellow colors (580 NM). 

Light color: 

The source of light color can affect 

poultry performance (Jin et al., 2011). The 

green light activated growth rate, while the 

reddish orange light stimulated 

reproduction (Isreal et al., 2004). The 

green light can increase the growth of 

young birds, while the blue light stimulates 

the older ones (Classen et al., 2004). 

Mohammed et al., (2018) mentioned that 

the different light colors had significant 

differences in all behaviors, but with no 

significant differences observed in 

plumage scores, foot condition or growth 

performance among different light colors. 

Senaratna et al., (2011) reported that light 

colors had no effect on ingestive behavior, 

while Senaratna et al., (2012) stated that 

poultry was more active under red light. 

Physiology of seeing and metabolism in 

birds: 

Birds have relatively large eyes in 

comparison to humans. Light presents the 

chief exogenous regulator for the diurnal 

rhythm of the majority of animals 

(Sooyoung et al., 2011). Birds distinguish 

their conspecifics (Houser and Huber-

Eicher, 2004), forage and explore their 

environment through the visual signals that 

demands light  (Maddocks et al., 2001). 

Vision is essential for birds, but the 

metabolic demands of retinal processing, 

and also the costs of carrying large eyes, 

are likely to impose strong selective 

pressures to optimize performance (Martin 

and Osorio 2010). Like other vertebrates, 

birds have camera type eyes (Walls, 1942). 

Bird eyes are in general large, both in 

absolute and especially in relative terms 

compared to other vertebrates (Howland et 

al., 2004). Large eyes are heavy and 

therefore disadvantageous for flying. 

Generally, larger eyes have longer focal 

lengths (Hughes, 1977), and thereby create 

larger images on the retina, which allows 

for higher spatial resolution.  

Overall birds have many types of retinal 

regional specializations, which have been 

interpreted with respect to both ecology 

and behavior (Meyer, 1977). There is also 

a substantial energy cost associated with 

large eyes and the nervous tissue required 

to process the visual information (Moran et 

al., 2015). The fact that large eyes 

developed despite these costs is a 

testament to the importance of visual 

information for birds. 

The both layers of the retina (outer 

segments and nuclear layer) have the 

photoreceptor cells that kick off visual 

information procedure through translating 

light into action potentials that pass 

through a variety of inter-neurons to the 

ganglion cells, whose axons make the optic 

nerve and additional to the visual cortex in 

the brain. Rods and cones are the two most 

important types of photoreceptors that 

diverge in anatomical configuration and 

their capability to absorb light of various 

wavelengths and illuminances (Osorio et 

al., 1999). Birds have six types of 

photoreceptors, one type of rod, one type 

of double cone, which does not exist in 

placental mammals, and four types of 

single cones (Hart, 2001a). As in many 

other vertebrates, the rods are likely not 

involved in colour vision but with their 

higher sensitivity provide achromatic 

vision in dim light (Kawamura and 

Tachibanaki, 2008). Colour vision is 

mediated by the four single cones (Osorio 

et al., 1999; Vorobyev and Osorio, 1998). 

Many vertebrates, except placental 

mammals, have double cones in their 

retinas (Walls, 1942) and in birds they are 

very numerous (Hart, 2001b). It has been 

proposed that achromatic vision in bright 

light is mediated by the double cones 
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(Osorio and Vorobyev, 2005). The reasons 

are their broad spectral sensitivity, which 

has been found to be similar to the 

sensitivity of motion sensitive neurons 

(Campenhausen and Kirschfeld, 1998), 

their high abundance in the retina (Hart, 

2001b) and their lack of participation in 

colour vision (Vorobyev and Osorio, 

1998). 

Avian eyes have an additional type of cone 

in the retina with peak sensitivity at about 

415 NM (Govardovskii and Zueva, 1977, 

Hart et al., 1999) and these cones allow the 

detection of radiation below 400 NM 

(Prescott and Wathes, 1999). Additionally, 

the lens and humors of the avian eye are 

optically clear between 320 and 400 NM 

(Govardovskii and Zueva, 1977, Hart et 

al., 1999), and this means that poultry can 

see in the UV-A part of the ultraviolet 

range. According to Prescott and Wathes 

(1999), although birds have a fourth type 

of cone, peak avian sensitivity occurs in a 

part of the spectrum similar to that in 

humans (545 to 575 NM). Poultry see light 

differently from human, being more 

responsive to blue and red. As a 

consequence, hens perceive the light from 

incandescent lamps to be 10 to 20% 

brighter than that from fluorescent lamps, 

even when measurements on a light meter 

show the intensities to be the same.

 

Table 1. Perceived luminance by humans and domestic fowl at a distance of 1.5 m from 

light sources, with values calculated using spectral sensitivities, a lamp, a maximum 

spectral luminous efficacy of radiation for photopic vision of 683 lumen/w and a 

reflectance value of 0.2: 

Light source 
Irradiance 

(W/m2) 

Intensity perception 
 

Ratio of fowl to 

human illuminance Human 

(Lux) 

Fowl 

(gallilux) 

15W incandescent lamp 0.03 5.60 8.10 1.45 

Warm white fluorescent tube 0.28 120.80 147.20 1.22 

Cool white fluorescent tube 0.30 120.80 159.10 1.32 

70W sodium high pressure lamp 0.52 254.40 227.30 1.09 

36W black light/ blue lamp 0.28 0.70 31.10 41.86 

36W Blue fluorescent tube 0.42 37.80 196.80 5.20 

36W Red fluorescent tube 0.03 2.20 6.70 3.05 

W= the power output of lamp (W) in 5 NM segments. 

 

Poultry production represents a very 

large and diverse. There are many facets of 

production, and hence many areas that are 

potential concern for the welfare of the 

animals involved which reflected on the 

production. One of these areas include 

lighting programs, light is an important 

environmental factor that influences the 

behaviors, egg production, health of laying 

hens (Er et al., 2007). Manser, (1996) 

reported that light can be manipulated in 

four areas that may be helpful, including 

source, intensity, wavelength and 

photoperiod. Light permits birds to set up 

rhythmicity and harmonize several crucial 

functions, including body temperature and 

numerous metabolic steps that assist 

feeding and digestion. Furthermore, it 

promotes the secretion of some hormones 

that are implicated in the regulation of 

growth, maturation and reproduction 

(Olanrewaju et al., 2006). Light is 
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absorbed by photopigments in retina to 

form inverted images that are converted 

into complex electrical signals for 

transmission to brain via the optic nerve. 

The light that reaches to brain, controls the 

secretion of gonadotrophin releasing 

hormone (GnRH). This hormone is 

transported via the blood vessels to 

anterior pituitary gland where it stimulates 

the release of luteinizing hormone (LH) 

and follicle stimulating hormone (FSH). 

The amount and timing of gonadotrophin 

release influence the rate of sexual 

maturation. Many behavioral and 

biological responses are dependent upon 

retinal photoreception. In addition, light 

entering the eye stimulates the synthesis, 

release and metabolism of dopamine, 

which, suppresses the production of 

serotonin-N-acetyltransferase, the main 

enzyme involved in the regulation of 

melatonin production in the retina during 

darkness. Buckland et al., (1976) reported 

that plasma corticoids were higher in 

broilers grow with continuous light 

compared with intermittent lighting 

programs, but Freeman et al., (1981) did 

not find a difference in plasma 

corticosterone between chicks grown with 

continuous or 12L:12D light schedules, 

although the chicks given continuous light 

were considered stressed because of 

adrenal hypertrophy and elevated plasma 

free fatty acid concentrations. 
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