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Description of the request 
The Norwegian Scientific Committee for Food Safety requests for recommendations based on risk 
assessments of animal welfare as follows: 

1. Minimum light intensity requirements in directive 2007/43 for chicken kept for meat production, 
applied to broiler chickens, turkeys, laying hens and pullets. 

2. A gradual change of the light intensity compared to the light simply being turned on and off, 
and the optimal dimming time between maximum light and dark and vice versa. Applied to 
broiler chickens, turkeys, laying hens and pullets. 

3. Maximum light intensity in the dark period applied to broiler chickens, turkeys, laying hens and 
pullets. 

 
 

Summary of the main findings in the report 
The light environment may affect the welfare of poultry via many different routes. This report 
reviews the evidence for the effects of 1) light intensity, 2) gradual changes between light and dark, 
and 3) the definition of darkness, on the welfare of broiler chickens, laying hens and pullets, and 
turkeys in three chapters according to the above request. 
 
The light intensity may affect many aspects of welfare in broiler chickens, laying hens and turkeys. 
Poultry may develop eye abnormalities if reared in dim and/or continuous lighting. There is 
conflicting evidence for the effects of light intensity on feather pecking; some studies have found 
increased feather pecking in high light intensity, although others have found no effects of light 
intensity, which may be due to confounding different aspects of the light environment. Birds appear 
to show reduced fear of humans in 5 lux, but it is uncertain whether this is due to the light intensity 
per se or to relative changes in light intensity. Layers, broilers and turkeys prefer brightly lit (200 
lux) environments at two weeks of age, whereas 6-weeks old layers and broilers prefer dimmer light 
environments (6 lux). Turkeys maintain their preference for the brighter environments (20-200 lux) 
and avoid entering environments lit by <1 lux. The findings on the effects of light intensity on 
poultry welfare require commercial scale validations before firm conclusions can be drawn.  
 
Poultry may indeed benefit from a gradual transition between light and darkness, particularly to 
signal the oncoming night (dusk), whereas there is less evidence for the benefits of signalling the 
oncoming day (dawn). Although more work is needed on this topic, the evidence reviewed here all 
suggest that providing a dusk period will allow particularly laying hens in non-caged systems to 
find a suitable perch for the night whilst the visual environment permits this. In addition, the signal 
of the oncoming dark period has been shown to stimulate feeding behaviour in broilers and laying 
hens which may prevent food deficit occurring during the night. In the wild, fowl has been shown to 
fly onto their perches 30-60 minutes before darkness, although even much shorter periods of 
artificial dusk (5-10 minutes) have been shown to be beneficial to laying hens in experimental 
studies. The optimal lengths of the dusk and dawn periods need confirmation. 
 
Very few scientific papers have defined the light level during the dark period, and there is great 
variability in how darkness has been defined in these papers. From the sources available, it is not 
possible to give an absolute threshold for darkness perception in poultry; this is likely to depend on 
whether the process in question is the lower limit for visual abilities, maintaining the circadian 
rhythm, based upon the nocturnal behaviour or the physiological responses of the birds. This is 
indeed an area in urgent need of research attention, due to the potential effects on animal welfare.
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Background 
 

For decades, there has been much focus on the effects of lighting on different aspects of poultry 

production, behaviour, physiology and welfare. In addition, several comprehensive reviews exist on 

the subject, dealing with animal welfare (Manser 1996, Martrenchar 1999), vision (Prescott et al. 

2003), and production (Lewis and Morris 1999) in laying hens (Morris 1994), broilers (Buyse et al. 

1996; Kristensen 1999) and turkeys (Nixey 1994). Much is known about the effects of lighting on 

poultry, although some essential questions still need addressing, as will become apparent in this 

report.  

 

Several recommendations and regulations on lighting for poultry exist, both for broiler chickens, 

laying hens and turkeys. The request from the Norwegian Scientific Committee for Food Safety is 

based upon the recent Council Directive 2007/43/EC, and the exact wording of this directive (CEU 

2007) with regards to lighting is given below. In addition, there are several recommendations and 

regulations on lighting for poultry, some of which are summarised in the following. 

 

Council Directive 2007/43/EC wording regarding light 

The Council Directive 2007/43/EC states in Annex 1 (Requirements applicable to holdings) that 

“…6. All buildings shall have lighting with an intensity of at least 20 lux during the lighting 

periods, measured at bird eye level and illuminating at least 80 % of the useable area. A temporary 

reduction in the lighting level may be allowed when necessary following veterinary advice. 

7. Within seven days from the time when the chickens are placed in the building and until three 

days before the foreseen time of slaughter, the lighting must follow a 24-hour rhythm and include 

periods of darkness lasting at least six hours in total, with at least one uninterrupted period of 

darkness of at least four hours, excluding dimming periods.” (CEU 2007). This directive (CEU 

2007) covers animals of the species Gallus gallus kept for meat production, and thus does not 

include laying hens or turkeys (Meleagris gallopavo ssp.). Where recommendations and regulations 

on laying hens and turkeys have been found, these are given in the appropriate sections below. 
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Examples of other regulations and recommendations on light and 
poultry 

The Council of Europe’s recommendation concerning domestic fowl (both layers and broilers) 

(CoE 1995) states in article 14 that ”all buildings shall have light levels sufficient to allow all birds 

to see one another and be seen clearly, to investigate their surroundings visually and to show normal 

levels of activity. It is therefore recommended that the minimum illumination level should be 20 lux 

at bird eye level, measured in 3 planes at right angles to each other. As far as practicable, natural 

light shall be provided. In this case light apertures should be arranged in such a way that light is 

distributed evenly within the accommodation.” and “...A twilight period should be given in the 

dimming of lights sufficient to permit birds to settle without disturbance or injury” (CoE 1995). The 

Norwegian “Forskrift om Hold af Høns og kalkun (2001)” covers broilers, layers, pullets and 

turkeys and states in § 12 that rooms in which poultry are kept should be sufficiently lit for the 

animals to perform normal activities and see each other clearly, but not so sharp that it stimulates 

pecking and feather-pulling. The light should be evenly distributed in the room and it should be 

possible to adjust the light intensity. It is allowed to dim the light in periods or particular areas 

where doing so can reduce health- and behaviour problems. Poultry should also be given an 

uninterrupted period of darkness after the first few days, and specification for the length of the dark 

period are given in the text (§ 12, Forskrift om Hold af Høns og kalkun 2001). 

 

Broiler chickens 

The Council Directive (CEU 2007) is based upon a report by the Scientific Committee for Animal 

Health and Animal Welfare (SCAHAW 2000) entitled: The Welfare of Chickens Kept for Meat 

Production (Broilers). This report includes a review of the evidence for the effects of light intensity 

on the health and welfare of broiler chickens (amongst many other aspects of broiler housing and 

lighting), and concludes that “…Brighter lighting (e.g. more than 100 lux) is important to stimulate 

activity and is essential for survival in the first week of life. There are various welfare problems at 

light intensities below 20 lux. Equivalent light intensities in lux units are 25% lower with 

fluorescent than with incandescent lighting” (SCAHAW 2000). The Farm Animal Welfare Council 

in the UK (FAWC 1992) also considered 20 lux as a suitable average light intensity to allow all 

broilers to see and be seen clearly, but also set the absolute lowest average intensity of 10 lux 

throughout the broiler house (FAWC 1992).  

 

 5



Laying hens and pullets 

The Council Directive 1999/74/EC for laying hens (CEU 1999) states in the annex that “All 

buildings shall have light levels sufficient to allow all hens to see one another and be seen clearly, 

to investigate their surroundings visually and to show normal levels of activity. Where there is 

natural light, light apertures must be arranged in such a way that light is distributed evenly within 

the accommodation. After the first days of conditioning, the lighting regime shall be such as to 

prevent health and behavioural problems. Accordingly it must follow a 24-hour rhythm and include 

an adequate uninterrupted period of darkness lasting, by way of indication, about one third of the 

day, so that the hens may rest and to avoid problems such as immunodepression and ocular 

anomalies. A period of twilight of sufficient duration ought to be provided when the light is 

dimmed so that the hens may settle down without disturbance or injury.” (CEU 1999). 

 

The Farm Animal Welfare Council (FAWC 1997) recommended a light intensity for laying hens of 

10 lux but at least 5 lux for laying hens in cages (measured at the feed trough), whereas hens in 

alternative systems should be provided with at least 10 lux measured at bird eye height in the 

perching walking and feeding areas (FAWC 1997, paragraph 49). DEFRA (2002) recommend the 

same light intensity as described by FAWC (1997), but adds that “A period of twilight should be 

provided to give birds time to roost; this is of particular importance in alternative systems and 

enriched cages” (DEFRA 2002, paragraph 56). It is not specified whether the period of twilight 

should be given at the end of the dark period or how long the twilight period should be.  

 

Turkeys 

FAWC calls for further research on the optimum light intensity and pattern for turkeys reared 

indoors (FAWC 1995, point 46), but recommends brooding poults should be lit by a minimum of 

25 lux for the first few days, after which they should be maintained with a minimum light intensity 

of 5 lux, measured on a horizontal plane at bird eye height (FAWC 1995, paragraph 41 and 44). The 

light level should not seriously impair normal investigatory and other behaviour (FAWC 1995, 

paragraph 42). FAWC also recommends that turkeys are given a period of darkness of about 8 

hours in each 24 hours, and that lighting is gradually reduced from light to darkness (FAWC 1995, 

paragraph 45).   

 

The Council of Europe (CoE 2001) states (article 16, 1) that 1)”All buildings shall have light levels 

sufficient to allow all birds to see one another and be seen clearly, to investigate their surroundings 
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visually and to show normal levels of activity. The minimum illumination level shall be 10 lux at 

bird eye level, measured as the average in 3 planes at right angles to each other…” and further 

“…Reduction in light level may be used as an emergency measure only if a significant amount of 

injurious pecking is occurring.” And “…3) To avoid injury to the birds, twilight periods should be 

provided in the dimming and raising of light.” (CoE 2001).  

 

The importance of light for poultry 

Light is important for poultry for many reasons. Vision is the predominant sense in birds, where a 

large proportion of the total brain size is devoted to eyes and visual cortex (Güntürkün 2000). Light 

provides the main exogenous regulator for the diurnal rhythm of most animals (Nuboer et al. 1983; 

Robbins et al. 1984). Chickens recognise conspecifics via visual signals, which requires light 

(Houser and Huber-Eicher 2004) and also use vision to forage and explore their environment 

(Osorio et al. 2001; Maddocks et al. 2001). Naive chicks will avoid conspicuously coloured prey 

insects and the evolution of such aposematic signals confirms the adaptive value of visual selection 

of prey items (e.g. Guilford 1990; Osorio et al. 1999a). Indeed, responding to light may have had an 

adaptive value for chickens and turkeys through evolution and may still influence the visual 

perception and behaviour of the birds today.  

Light perception in poultry 

Poultry possess simple diurnal eyes, where light reaches the retina after passing through the cornea, 

anterior chamber, lens and the vitreous body (Güntürkün 2000). The outer segments and outer 

nuclear layer of the retina contain the photoreceptor cells, which initiate visual information 

processing by converting light into action potentials which then travel via various inter-neurons to 

the ganglion cells, whose axons form the optic nerve, and further to the visual cortex in the brain 

(Güntürkün 2000). The two main classes of photoreceptors, rods and cones, differ in anatomical 

structure as well as in their ability to absorb light of different wavelengths and illuminances (e.g. 

Osorio et al. 1999b).  

 

In addition to retinal light perception, poultry may receive light through other routes, for example 

via the pineal gland (epiphysis cerebri), situated on the dorsal surface of the brain between the 

telencephalon and the cerebellum (Gwinner and Hau 2000). The avian pineal gland is particularly 

involved in the control of circadian rhythms (Lu et al. 1995) and has the ability to absorb light, 

penetrating the skull (Nyce and Binkley 1977). Long wavelengths penetrate the skull more 
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efficiently than short wavelengths, which may aid the synchronisation of circadian activity (Nuboer 

et al. 1983) since long wavelengths are particularly abundant at dusk under natural light (Théry 

2001).   

Artificial light 

Artificial light can vary in at least four respects: 1) The photoperiodic regime describes the number 

of hours of light and dark in each 24-hour period. 2) The spectral composition describes the 

distribution of wavelengths of the light, which varies between light sources. 3) The light intensity 

(also known as the illuminance or light level) describes the total amount of power emitted from the 

visual part of the light spectrum. 4) The flicker of light can be described as temporal modulations 

due to the electrical current and its perception depends on the light intensity, the modulation depth 

as well as the modulation frequency. In addition, the temporal and spatial variation in the light 

environment may be important in relation to each of the four characteristics of light. For example, 

the changes between light and dark (dawn and dusk) and the variations in light conditions over the 

different areas of the poultry house may affect the behaviour and welfare of the birds. 

Light intensity and how is it measured 

Light intensity is synonymous with illuminance and light level. It describes the quantity on light 

falling on a unit area and is measured with a light meter (or lux-meter) to produce the photometric 

unit “lux” (e.g. Lewis and Morris 2006). The readings of a lux-meter will depend upon several 

factors. Firstly, the readings from a lux-meter will largely depend upon the height of measurements, 

and most specify that the light intensity should be measured at bird eye height (CoE 1995; FAWC 

1995; FAWC 1997; CoE 2001; CEU 2007). Secondly, the reading will depend on whether the 

sensor of the lux-meter is held horizontally, pointed towards maximum illuminance or measured in 

3 planes at right angles to each other (Prescott et al. 2003; Lewis and Morris 2006). Current 

recommendations and regulations vary with respect to whether the light intensity should be 

measured horizontally (FAWC 1995), or given as the average between readings in 3 planes at right 

angles to each other (CoE 1995; 2001). The Council Directive for chickens kept for meat 

production (CEU 2007) specifies that light should be measured at bird eye level, but unlike the 

Council of Europe Recommendations (CoE 1995; 2001) it does not specify whether the minimum 

illuminance of 20 lux should be measured horizontally or as the average of measurements in 3 

planes at right angles to each other. 

 

The photometric unit for measuring illuminance (lux) is adjusted to the human spectral sensitivity. 

Since the spectral sensitivity of chickens and turkeys is different to that of humans (Wortel et al. 
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1987; Prescott and Wathes 1999b, Barber et al. 2006), it is not appropriate to use the lux-unit for 

these species. Indeed, the alternative unit of “clux” (chicken-lux) or “galluiminance” describes the 

illuminance adjusted to the spectral sensitivity curve of fowl (Prescott and Wathes 1999b, Lewis 

and Morris 2006) and a similar alternative unit could be suggested for turkeys (turkey-lux). 

Matching the perceived illuminance of different light sources for the particular poultry species is 

important in order to compare the independent effects of illuminance and light sources with 

different spectral contributions. For example, due to differences between human and chicken 

spectral sensitivity, chickens will perceive an incandescent light source as approximately 30% 

brighter than a fluorescent light source, when these are measuring the same lux-values. In addition, 

a common error in studies on light intensity has been to use a voltage dimmer to adjust incandescent 

light sources to different light intensity levels. This is problematic since this method of dimming an 

incandescent light source will change the colour of the light as well as the light intensity, and any 

effects of the different light conditions may be due to either the difference in light intensity or the 

difference in light colour.  

Aims of the report 

This report reviews the existing evidence in order to make risk assessment from scientific studies on 

the following three topics for broiler chickens, laying hens, pullets and turkeys, as described in the 

request from The Norwegian Scientific Committee for Food Safety. The report is divided into three 

chapters according to these specific aims. 

1) The minimum light intensity recommendable for the types of poultry described above. 

2) The optimal period of twilight between light and dark (dusk and dawn). 

3) The maximum light intensity recommendable for the dark period. 

Limitations of the report 

The report is based on a review of international research papers, which strengthen the scientific 

basis for the recommendations made. However, the scientific studies cited in this report may not 

have been carried out under conditions comparable with the current commercial practice in Norway, 

with respect to commercial conditions as well as the strain, sex and age of the birds addressed. 

Caution should therefore be warranted in the application of the recommendations directly to the 

Norwegian Poultry Industry. In addition, it should be noted that although the author has tried to 

ensure correct interpretation of official documents, such as recommendations and regulations, these 

are referenced without consulting a legal expert, and these interpretations should thus be confirmed 

prior to further application.  

 9



1. Light Intensity and the behaviour and welfare of poultry. 

1.1. The general effects of light intensity on poultry 

This chapter will focus on the effects of light intensity on the visual, physiological and behavioural 

issues in poultry, which are important for assessing the welfare implications of light intensity for 

broilers, layers including pullets and turkeys. The effect of light intensity on poultry performance is 

reviewed comprehensively elsewhere (e.g. Lewis and Morris 2006). 

 

Light intensity and visual abilities of poultry 

Light is arguably the most important stimulus, which poultry receive from their environment (Perry 

and Lewis (1993). Several studies report that young birds require fairly bright light in order to 

increase general activity, exploratory behaviour and identification of the feeder (e.g. Deaton et al. 

1981; Siopes et al. 1983; Manser 1996). Broiler chickens showed superior visual acuity in 100 lux 

than in 5 lux (Kristensen et al. 2002). When exposed to sinusoidally modulated light flux (large flux 

or red light), the laying hen pupil responded approximately four times faster but with a smaller 

response amplitude compared to humans (response latency of 105 vs 434 ms in fowl and humans 

respectively) (Barbur et al. 2002). A comprehensive review of the effects of light on poultry vision 

and welfare exist (Prescott et al. 2003) and the reader is referred to this for details on the 

mechanisms involved in the visual perception of light by broilers, laying hens and turkeys. 

 

Light intensity and eye morphology 

Most studies on the influence of light on eye morphology on turkeys and chickens show that 

turkeys and chickens reared under continuous or near-continuous light (24 hours of light and no 

hours of darkness (24L:0D)) or under dim illuminances can develop morphological changes in the 

structure of the eye (e.g. Harrison et al. 1968; lauber et al. 1970; Siopes et al. 1983). Eye 

abnormalities have been found in response to continuous darkness (Jenkins et al. 1979; Oishi and 

Mirakami 1985) as well as continuous light (Lauber et al. 1970; Oishi and Murakami 1985). Ashton 

et al. (1973) found that 70% of turkey poults reared in continuous artificial light for the first 6 

weeks developed eye abnormalities (vs. none of the turkey poults reared in the control group reared 

in natural daylight and darkness). The abnormalities could be detected when the birds were less than 

1 week old, and included larger and heavier eyes, loss of corneal convexity, buphthalmos, and in 

some cases retinal detachment (Ashton et al. 1973). Interestingly, the turkey poults were able to 
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recover from their eye pathologies developed during the first 6 weeks when subsequently reared 

under natural lighting conditions (Ashton et al. 1973). It is not known whether the eye abnormalities 

in this study were caused by the exposure to continuous light or the illuminance of the light, since 

both the photoperiod and illuminance varied between the experimental and control environments 

(Ashton et al. 1973). Broiler chicks reared in continuous light of 150 lux but not 5000 lux 

developed eye enlargements, whereas the continuous bright light (5000 lux) caused other 

morphological changes to the eye (Oishi and Mirakami 1985). Hens reared in blue light of low 

intensity (approximately 6 lux) for four weeks had heavier and larger eyes than controls reared in 

269 lux of “clear” light, although both groups had been reared in 14L:10D (Harrison et al. 1968). 

Turkey poults reared in 1.1 lux of incandescent light (23L:1D) for 14 or 18 days post-hatch, 

developed significantly larger eyes (larger anterior-posterior diameter as well as transverse diameter 

and total eye weight) than birds reared under 11, 110 and 220 lux (Siopes et al. 1983). Siopes et al 

(1984) report very similar findings of increased eye weights and transverse diameter, but no 

significant changes in the anterior-posterior diameter of two-week old male turkey poults reared in 

1.1 lux rather than 11, 110 or 220 lux. An increase in the anterior-posterior diameter of the eye 

could induce a myopic effect, whereas an increased transverse as well as anterior-posterior diameter 

could reduce the refractive power of the eye through corneal flattening (Harrison et al. 1968, Siopes 

et al. 1984). Ashton et al (1973) report striking histological and clinical similarities between light-

induced buphthalmos, caused by continuous lighting, and the turkey-blindness syndrome, whereas 

others report low-intensity induced eye enlargements showing the characteristics of exopthalmos 

rather than bupthalmos as observed in continuous light (Harrison and McGinnis 1967; Harrison et 

al. 1968).  

 

Overall, the studies reviewed here suggest that light of low intensity as well as continuous or near-

continuous light can cause morphological ocular changes in broilers, hens and turkeys, which may 

in turn affect their behaviour and welfare. It thus appears that providing poultry with a sufficient 

illuminance and with a sufficient period of darkness may prevent the development of ocular 

abnormalities and thus possibly improve the welfare of the birds. Turkeys may have a threshold for 

eye abnormalities between 1.1 and 11 lux (Siopes et al. 1983; Siopes et al. 1984). However, the 

exact causal relationship between the light intensity, photoperiodic regime and spectral composition 

of the light environment needs detangling.  
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Transmission of social signals 

Chickens recognise conspecifics via visual signals, which requires light (e.g. D’eath and Stone 

1999). Hens were unable to discriminate between a familiar and an unfamiliar individual without 

the presence of visual cues and spent less time near any of the stimulus hens when these were 

behind a opaque black cloth (Hauser and Huber-Eicher 2004). Social recognition is predominantly 

controlled by the right hemisphere in chicken, i.e. mediated via the left eye, which is normally 

covered by the body in the chick embryo (Rogers 1995). Layer chicks incubated in the dark showed 

social discrimination in their pecking behaviour and mainly pecked at unfamiliar peers, whereas 

chicks exposed to light during incubation pecked indiscriminately at both familiar and unfamiliar 

chicks (Riedstra and Groothuis 2004). Two days old male broiler chicks required 11-14 hours of 

familiarisation (housed together) in order to discriminate between a familiar and an unfamiliar chick 

(Porter et al. 2005).  However, when housed for the same period (11-14 hours) in a dark room 

(darkness lux level not defined) and subsequently tested in an illuminated room (lux not defined), 

the chicks were unable to discriminate between a familiar and an unfamiliar chick (Porter et al. 

2005). This indicates a need for light during both social familiarisation and social discrimination 

between familiar and unfamiliar individuals.  

 

Light intensity and fear during depopulation and shackling 

Hughes and Black (1974) found that hens were generally more fearful when housed in 17-22 lux 

than in higher light intensities (55-80 lux). Bowlby (1957) report that broilers in his experience (not 

tested scientifically) were easier to catch when depopulating in dim blue light, rather than normal 

“white” light. Similarly, Perkins et al (2002) found that broilers showed lower fear responses under 

blue light than they did under iso-illuminant white or red light. In a human approach test, broilers 

appeared to be less fearful in 5 lux than in 20 lux (Perkins 2001). Depopulation studies on end-of-

lay-hens show that changing the light intensity from that applied during the laying period eased the 

catching of the birds in cages, although the effects did not reflect any differences in the number of 

broken bones during catching (Gregory et al. 1993). A reduction in light intensity from 15 lux 

during lay to 12 lux during catching produced a stronger behavioural reaction to catching than 

increasing the intensity from 2 lux during lay and 12 lux during catching, although birds 

depopulated in 12 lux showed more wing-flapping behaviour than birds caught in lower light 

intensities (Gregory et al. 1993). A qualitative assessment of 30 slaughter plant facilities suggested 

that bright light increased wing flapping in shackled chickens (not specified whether broilers or 

layers), whereas dim light appeared to have a quieting effect on the birds. Loss of visual contact 
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between neighbouring birds also appeared to increase wing-flapping in shackled chickens (Gregory 

and Bell 1987). 42 days old male broilers shackled individually revealed no significant difference 

between immobility in <2 lux, 5, 50 to 200 lux (Jones et al. 1998a), whereas broilers shackled in 

groups of three showed increased struggling response when shackled in high light intensity, with 

birds struggling sooner, for longer and in more bouts when light intensity was increased from <2 

lux, 5, 50 to 200 lux incandescent light (Jones et al. 1998b). The results showed the lowest 

proportion of birds struggling in 5 lux (interestingly not in <2 lux), and the highest proportion of 

birds struggling in 200 lux (Jones et al. 1998b). The discrepancy between the two studies suggest 

that the social situation (whether shackled individually or in groups) may affect how the shackled 

broilers respond to the light environment (Jones et al. 1998a, 1998b).  

 

The studies reviewed suggest that birds may be less fearful if depopulated in a lower illuminance 

than their normal light environment (Gregory et al. 1993; Perkins 2001), perhaps even in blue light 

(Perkins et al. 2002), and that shackling in 5 lux in groups where birds have visual contact with each 

other could reduce fear and struggling responses (Jones et al. 1998a, 1998b). In addition, one study 

suggests that the stunning area should be lit by lower illuminance than the shackling area in poultry 

processing plants, although this should be confirmed (Gregory and Bell 1987).  

 

Light intensity and inspection of the flock 

Morris (1994) recommends that light intensity levels for laying hens are selected on the basis of 

ensuring adequate inspection of the flock as well as staff working conditions, rather than the 

physiological needs of the chickens themselves. Martrenchar (1999) states that under very low light 

intensity (not defined), stockpersons may not be able to discriminate between blood and faeces on 

the plumage of the birds, which may result in them leaving birds in the flock, which should 

otherwise be culled. Appleby et al (1992) write that stock inspection is difficult at < 1 lux, although 

the threshold light level for the stockperson’s ability to identify welfare related problems in large 

flocks needs to be investigated. In the COE recommendation concerning turkeys (2001), it is 

specified in article 4: “Stockmanship and inspection”, article 5 that the husbandry system in use 

should allow the stockperson to recognise whether or not the birds are in good health (CoE 2001). 

Article 7 in the same document (CoE 2001) states that “…A source of light strong enough for each 

bird to be seen clearly shall be available for the purpose of this inspection”, suggesting that the 

normal light intensity in the turkey shed may not be adequate for inspecting the birds. Flock 

inspection may to some extent be influenced by the fear responses of the birds, so the issues 

relevant to fear at depopulation (above), may also apply to flock inspection. 
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1.2. Broilers 

The light environment is known to have profound effects on broiler chickens. Particularly, the 

photoperiodic regime has been the focus of numerous investigations, and it is well known now that 

broiler chickens benefit from a period of darkness in each 24-hour cycle, which increases their 

activity and reduce leg problems (e.g. Wilson et al. 1984; Kristensen 1999). The review of light 

programmes is beyond the scope of this report, but reference can be made to several overviews on 

the subject (Manser 1996; Kristensen 1999; Lewis and Morris 2006).  

 

The effects of light intensity on leg health and activity 

Light onset was a positive sensory reinforcer for activity in young chicks (24-36 hrs. old, white 

leghorn males) at 4, 8 and 16 foot-candle (1fc = 10.76 lux according to Lewis and Morris 2006), 

with 4 and 8 foot-candle stimulating activity the most (Meyer and Auguston 1969). Newberry et al 

(1988) found that male and female broiler chickens responded similarly to light intensity, both 

sexes showed higher activity in bright (180 lux) vs dim (6 lux) light, but there was no difference in 

feed conversion or other performance measures between 6 and 180 lux, suggesting that the 

increased activity in the brighter environments did not increase the birds’ energy requirements 

significantly (Newberry et al. 1988). However, Newberry et al (1988) did find higher frequencies of 

leg disorders in broilers housed in 6 lux than in 180 lux at 6 but not 3 or 8 weeks of age, although a 

similar experiment failed to reproduce this effect (Newberry et al. 1986a, 1988). In an earlier study, 

Newberry et al (1985) found that broilers actively moved towards in brighter lit (6-12 lux) than in 

dim lit (0.5 lux) areas and were more active in the bright areas, although there was no significant 

difference between constant and alternating light on leg disorders at 7 or 10 weeks of age 

(Newberry et al. 1985). Krisensen et al (2007) found no significant difference between the activity 

of broiler chickens in 5 and 100 lux when these light intensities were provided evenly over the 

whole photoperiod. However, when the light intensity was alternated on a 2-hour basis between 5 

and 100 lux over a 16 hour photoperiod, the broilers were significantly more active during the 

bright (100 lux) phases and less active during the dim (5 lux) phases. This suggests that the 

temporal as well as spatial variations in light intensity may be important for stimulating activity in 

broiler chickens. There was no difference between the leg health of broiler chickens reared in 5 and 

100 lux from day-old to 42 days of age (Kristensen et al. 2006). In contrast, male Cobb broilers 

reared at 200 lux from day 5-49 of age showed higher tibial plateau angle (indicating higher degree 

of tibial bowing) than when reared at 2 lux (Gordon and Thorp 1994). The broilers were also 
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heavier at 49 days of age when reared in 2 lux than 200 lux (Gordon and Thorp 1994). The authors 

suggest that increased activity during some crucial stage of bone development may be the cause of 

the increased tibial plateau angle and weight differences (Gordon and Thorp 1994). Prayitno et al. 

(1997) assessed the effects of red vs. blue light of three different illuminances (adjusted to iso-

illuminance) at different ages in broiler chickens. Bright red light (30x1020 photons) early in the 

growing period (before day 16) increased active behaviour and reduced later locomotion disorders, 

whereas blue light reduced activity and increased gait abnormalities (Prayitno et al. 1997). Several 

studies have shown younger broilers to be more active than older broilers (Newberry et al. 1985; 

1986b; Blokhuis and van der Haar 1990), but it remains to be confirmed whether there is also a 

difference in their activity in response to lighting. 

 

The lower levels of activity of birds reared under low light intensity may result in the birds 

spending more time in contact with the litter, increasing the risk of developing contact dermatitis on 

the breasts, hocks and feet (Manser 1996). Cherry and Barwick (1962) found a higher occurrence of 

breast blisters in birds housed at 1.1 than 180 lux, whereas Newberry et al. (1988) found no 

significant difference in carcass downgrading due to breast blisters in broiler chickens reared in 6 

and 180 lux. The discrepancy between results may empathise the importance of the interaction 

between the light environment and the litter quality in the experiments, rather than the effects of the 

light intensity alone.  

 

Preferences for light intensity 

Berk (1997) found that Ross broilers preferred to occupy a compartment lit by 20 lux rather than 

0.05 lux, particularly during the first three weeks of life. After three weeks, the preference for 0.05 

lux increased to approximately 39% at six weeks of age. Broilers were never observed to perch in 

the dark (0.05 lux) compartment, but perched in the light (20 lux) compartment (Berk 1997).  

Broiler chickens (Ross males) showed a preference for occupying light environments of 200 lux 

rather than 6, 20 or 60 lux at 2 weeks of age, whereas at 6 weeks of age, they preferred to occupy 6 

lux rather than 20, 60 or 200 lux of incandescent light (Davis et al. 1999). The preferences for 

occupancy were made up by the most frequently observed behaviours, resting and perching (Davis 

et al. 1999). Berk (1997) found that Ross broilers preferred to feed in a compartment lit by 20 lux 

rather than in a compartment lit by 0.05 lux. However, the feeding behaviour followed the general 

preferences for occupancy of the broilers, and feeding in 0.05 lux increased with age (Berk 1997). 

Feed and water consumption (as well as feeding and drinking behaviour) increased significantly 

with light intensity (6, 20, 60 and 200 lux incandescent) at both 2 and 6 weeks of age (Davis et al. 
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1999). Newberry et al (1988) found no difference in feeding or drinking behaviour between broilers 

kept in 6 vs. 180 lux. Prayitno et al. (1997) found increased feeding behaviour with increasing light 

intensity in broilers reared in red and blue light.  

 

Other effects of light intensity on broilers 

Bowlby (1957) suggested that the light colour rather than intensity affected feather pecking in his 

broiler chickens, since he saw reduced pecking and increased feeding behaviour under red light in 

his own broiler sheds. Prayitno et al (1997) found increased aggressive behaviour with increasing 

light intensity in broiler chickens reared in red or blue light of one of three illuminances. Broiler 

breeder hens showed decreased mortality when reared in green light vs. white light (both 5 lux) up 

to 280 days (Cave 1990). Lien et al (2007) found no effect of light intensity (0.1 vs 1 FC) on the 

Heterophil:Lymphocyte ratio of 40-days old female broiler chickens (Ross x Ross 708). 

 

1.2.1. Risk assessment on light intensity and the welfare of broiler 
chickens 

There have been several reviews on lighting for broilers. Manser (1996) and Buyse et al. (1996) 

both review some of the literature available, but came up with different recommendations (20 lux 

and 5 lux respectively). The SCAHAW (2000) also reviews evidence for the effects of light 

intensity on broiler welfare. The studies reviewed here suggest that young broilers are more active 

and prefer brighter lit environments than older broilers, although the interaction between age, light 

and activity needs further confirmation. Broilers appear less fearful in 5 lux both during a human 

approach test and during shackling in groups, which may be due to reduced spatial acuity. There is 

somewhat conflicting evidence as to the effects of the light intensity on the leg health of broilers, 

which may reflect the importance of interactions between different temporal and spatial variability 

of environmental factors in affecting leg health in broiler chickens. The rapidly changing genotype 

of broiler chickens has probably altered the disposition of different leg problems in broilers, which 

may further complicate the comparison between different research results. Most previous studies as 

well as official recommendations suggest 20 lux as a minimum light intensity for the welfare of 

broiler chickens, comprehensive studies on commercial scale should confirm this.  
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1.3. Layers (Pullets and adults) 

Light intensity needs for egg laying 

Lewis and Morris (1999) comprehensively review the evidence available on the light intensity 

required for the performance of pullets and laying hens. By applying meta-analyses based on 

available data, Lewis and Morris (1999) recommend that pullets require a minimum of 2 lux from 

14 weeks of age, in order to reach sexual maturity (age at first egg (AFE)) as early as possible 

(approx. 105 days). For optimising the rate of lay, the light intensity should be no less than 5 lux. 

Lewis and Morris (1999) found no adverse effects on liveability above 5 lux, based on the available 

data from earlier studies, and recommend an economic optimum light intensity of 5 lux for pullets 

and hens, whilst recognising that other recommendations, not related to biological (i.e. laying and 

physical performance parameters) or economical optimum, may be made on welfare grounds. 

Morris (1994) states that a light intensity of about 5 lux is adequate for laying hens but recommend 

that light intensity for laying hens are selected on the basis of the working conditions of the staff as 

well as ensuring adequate inspection of the flock, rather than because of the physiological needs of 

the birds. Tucker and Charles (1993) found that layers did not respond differently to 0.75 lux and 

12.4 lux in terms of egg production. Despite this, they recommend a light intensity of at least 10 lux 

on the grounds of welfare and staff working conditions (Tucker and Charles 1993). Morris (1994) 

suggests that the laying performance of hens is relative insensitive to light intensity.  

 

Light intensity and choice of nest sites 

Zupan et al (2007) showed that the light intensity during early exposure to differently coloured 

nests could affect the later choice of nest colour, since layers with early exposure to red coloured 

nests of high light intensity (133 lux) later preferred yellow coloured nests, whereas layers given 

early exposure red coloured nests of lower intensity (59 lux) showed no nest colour preference. 

Layers given early exposure to yellow nests of high or low intensity light (118 vs 20 lux, adjusted to 

the spectral sensitivity of chickens), did not show any colour preference for nest boxes later on 

(Zupan et al. 2007). Appleby et al. (1983/1984) found that some hens preferred brightly lit nest 

boxes (20 lux), whilst others preferred dimly lit nest boxes (5 lux), when given a free choice. The 

choice of box lighting appeared to depend upon the strain of birds as well as the previous 

experience of nest sites with birds used to laying in open pens preferring illuminated nest boxes, 

whereas naive White Leghorn-derived strain (not Rhode Island Red hybrid) preferred to lay in unlit 

nest boxes (Appleby et al. 1983/1984).  
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Preferences for light intensity 

Laying pullets (ISA Brown) showed a preference for occupying light environments of 200 lux 

rather than 6, 20 or 60 lux at 2 weeks of age, whereas at 6 weeks of age, they preferred to occupy 6 

lux rather than 20, 60 or 200 lux of incandescent light (Davis et al. 1999). The preferences for 

occupancy were made up by the most frequently observed behaviours, resting and perching (Davis 

et al. 1999). Prescott and Wathes (2002) found that hens (ISA brown) showed a strong and active 

preference for feeding under bright illuminances (200 lux) rather than very dim light (<1 lux) with 

illuminances of 20 lux and 6 lux intermediate between the bright and dim light. Hens also 

consumed significantly less feed, pecked less and with less force at the feed in <1 lux compared 

with 6, 20 and 200 lux of incandescent light (Prescott and Wathes 2002). From an experiment using 

operant conditioning, it was estimated that hens were prepared to work 2.3 times harder (in terms of 

number of pecks) to gain access to feed in 200 rather than <1 lux (Prescott and Wathes 2002). 

Several studies have observed hens aggregating in bright patches of a poultry house and a partly 

covered yard (Gibson et al. 1985, Huber and Fölsch 1985, both cited in Manser 1996). This 

behaviour, believed to be related to “sun-bathing”, may lead to suffocation of some birds within 

large aggregations, and subsequently it is recommended to keep illuminance fairly uniform and 

avoid very bright spots in a poultry house (Manser 1996). 

 

Light intensity and feather pecking 

Light intensity (3-5 vs 10-15 lux) during rearing did not significantly affect the rate of feather 

pecking behaviour or plumage condition at 35 weeks of age (Kjaer and Sørensen 2002). There was 

a significant interaction between light intensity and genotype, in that LSL showed higher rate of 

feather pecking than ISA hens at 3-5 lux, whereas there was no difference between the feather 

pecking behaviour of LSL and ISA hens at 10-15 lux (Kjaer and Sørensen 2002). However, Martin 

(1989) found increased feather pecking of hens in 50 lux than in 500 lux from 8 weeks of age, 

particularly when the hens were kept on wire floor (compared to deep-litter).  

 

Johnsen et al (1998) found that the environmental conditions during the first 4 weeks of life affected 

the subsequent development of feather pecking in laying hens. Light conditions were not assessed 

in this study, which assessed the effects of different substrates during the first four weeks, after 

which all groups were kept under similar conditions (Johnsen et al. 1998). A light intensity of 30 

lux during the rearing as well as the laying period caused higher mortality, mainly due to cloacal 

cannibalism, during the laying period than 3 lux (Kjaer and Vestergaard 1999). Plumage condition 
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at 11 weeks was significantly better in 3 lux at neck and breast (ns on back, wings or tail); at 28 

weeks, the light intensity during the laying, but not the rearing period, affected plumage condition 

(better at 3 lux than 30 lux) and there was no effect of light intensity during the rearing or the laying 

period on plumage condition at 46 weeks of age (Kjaer and Vestergaard 1999). Gentle feather 

pecking was higher in 3 lux than in 30 lux at 10 weeks, which the authors explain by increased 

exploratory pecking due to reduced ability to identify environmental cues (Kjaer and Vestergaard 

1999). It should be noted that Kjaer and Vestergaard (1999) applied dimmable incandescent light 

sources, so the effects observed in this experiment may be due to intensity or to the difference in 

spectral composition of the dim and bright light, or an interaction between the two. Although the 

exact lux levels of high and low intensities changed over time between 0 and 21 weeks, caged hens 

housed in the higher levels always had higher levels of feather damage than hens housed in lower 

light intensitites (Hughes and Duncan 1972). However, Hughes and Black (1974) found no 

consistent effect of light intensity (17-22 vs 55-80 lux) on feather pecking, assessed by plumage 

scoring at 27 weeks of age. 

 

In an epidemiological study of risk factors contributing to feather pecking in commercial pullet 

housing in Switzerland, light intensity (high or low, low defined as 6 lux or below) was not found to 

significantly affect the likelihood of feather pecking occurring in a commercial flock (Huber-Eicher 

and Audigé 1999). Rather, Huber-Eicher and Audigé (1999) identified two significant risk factors 

for feather pecking in commercial pullet flocks as stocking density and access to elevated perches, 

although the cut-off value of the light intensity (definition of “high” and “low”) may have affected 

this result. The provision of even light intensity of 5 lux in the whole house resulted in lower levels 

of cannibalism than uneven distribution of 10 and <1 lux, although this may be due to the light 

intensity or the even distribution of the light (Kathle 1999). White Leghorn chicks, incubated in the 

dark showed less feather pecking than chicks incubated in the light and dark-incubated also showed 

social discrimination in feather pecking mostly on unfamiliar peers, whereas light incubated pecked 

equally at familiar and unfamiliar peers (Riedstra and Groothuis 2004). 

 

Although the studies above illustrate the complexity of the development feather pecking in laying 

hens, it appears from some experimental studies that higher and/or perhaps unevenly distributed 

light intensities would increase feather pecking and cannibalism, although a commercial survey in 

Switzerland does not confirm this. Commercial conditions may vary from experimental conditions 

in many respects, for example in terms of the light sources, evenness of the light distribution and 

several other environmental factors, which may or may not interact with light to affect feather 
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pecking. This illustrates the importance of validating experimental studies on commercial scale 

before making recommendations. 

 

Light intensity and activity in laying hens 

Young layer and broiler chickens showed higher patterned levels of activity when exposed to a light 

cycle which simulated that of a brooding hen (40min light 60 lux: 40 min dark 0 lux during the light 

phase) than when reared under an uninterrupted light period of 19h 20 min, followed by 3h 40min 

darkness) (Malleau et al. 2007). Layer chicks showed a higher degree of social synchronisation 

during the active phase when brooded under a dark brooder or a broody hen than when brooded 

under a heat lamp emitting light (Riber et al. 2007). Eacker and Meyer (1967) found that 

illumination change was an effective reinforcer in young male layer chicks, given the opportunity to 

change the light environment by breaking a photoelectric beam.  

 

Hughes and Black (1974) found higher levels of activity (standing and pacing) in laying hens 

housed in high (55-80 lux) than in low (17-22 lux) light intensity. Kjaer and Vestergaard (1999) 

found that hens spent significantly more time walking and running (increased activity) and a 

tendency to spend more time foraging in 30 lux than in 3 lux at 10 weeks, but not at 28 or 45 weeks 

old laying hens. Laying hens showed significantly increased physical activity and energy 

expenditure in response to a range of increasing light intensities between 0.5 and 120 lux 

incandescent light (Boshouwers and Nicaise 1987). Laying hens were more active in 500 lux than in 

50 lux (Martin 1989). Amount of activity as well as brain temperature were positively correlated 

with light intensity between 0.5 and 100 lux, even in constant illumination, in adult male White 

Rock and New Hampshire chickens (Aschoff and von Saint Paul 1973). The accuracy of laying 

hens to jump between perches did not differ consistently between 5, 10 and 20 lux (Moinard et al. 

2004), although lower light intensities had significant effects on the ability to jump between perches 

in another experiment (Taylor et al. 2003). In this experiment, fewer hens jumped between perches 

in very low light intensities (0.8 lux) and the birds also vocalised more and increased their latency 

to jump, particularly when perches were further apart (1m vs 0.5m) (Taylor et al. 2003). In contrast 

to this finding, a practical study during depopulation showed that battery caged hens had a higher 

prevalence of old breaks when maintained at 15 lux than when kept at 2 or 0.5 lux during lay 

(Gregory et al. 1993).  
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1.3.1. Risk assessment on light intensity and welfare of pullets and 
laying hens 

Light intensity may affect the production, nest choice, activity and feather pecking in pullets and 

laying hens. Hens appear to be able to sustain production in light intensity above 5 lux, and 

although increasing light intensity has been shown to increase general activity in hens, this does not 

appear to affect production. Pullets prefer higher light intensities at 2 than at 6 weeks of age. Light 

intensities at or above 5 lux appear to allow hens to jump between perches, thus indicating that this 

level is at least required for environmental perception. Young pullets also respond to increased light 

intensity with increased activity, although they may require periods of darkness or a dark brooder 

for resting and social synchronisation. Feather pecking appears to be influenced by different 

environmental factors; some experiments suggest that feather pecking increases with increasing 

light intensity in hens, although this was not confirmed in a commercial survey in Switzerland. The 

interactive effects of light intensity and light source appear to be confounded in several experiments 

and should be disentangled before making any firm conclusions.  

 

1.4. Turkeys 

In turkeys, light intensity adjustments may be necessary in order to prevent feather pecking and 

cannibalism (Nixey 1994). A survey of the light environment at 16 UK turkey poult houses showed 

that most producers used incandescent rather than fluorescent light sources, with a mean intensity of 

5.3+/-2.43 lux (Barber et al. 2004). 

 

Preferences for light intensity in turkeys 

Sherwin (1998) assessed the preferences of male turkeys (6-19 weeks old) for incandescent light of 

either <1, 5, 10, or 25 lux. Turkeys reared in 4 lux spent significantly more time in 5 lux than the 

other illuminances, whereas turkeys reared in 12 lux showed a preference for brighter illuminances 

(Sherwin 1998). Both groups avoided the environment lit by <1 lux (never entered this light 

environment themselves). Feeding and preening whilst sitting and whilst standing was affected by 

the light intensity but differed between turkeys reared in 4 lux and 12 lux (Sherwin 1998). Turkeys 

reared in 4 lux did not differentiate between light of 10 and 25 lux, whereas turkeys reared in 12 lux 

significantly preferred 25 lux to 10 lux when tested (Sherwin 1998).  
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When given a free choice of <1, 6, 20 or 200 lux incandescent light, female turkey poults showed a 

clear preference for occupying 200 lux at 2 weeks of age, whilst they preferred illuminances of 20 

or 200 lux at 6 weeks of age (Barber et al. 2004). The turkeys had equal experience of all available 

intensities, but preferred to rest and perch in the brightest illuminances at both 2 and 6 weeks of age, 

spending the least time in the dimmest environment at both 2 and 6 weeks of age (Barber et al. 

2004).  

 

Turkey hens showed a preference for laying in nest-boxes lit by low (0.5 lux) or medium (50-150 

lux) rather than high light intensity (650-1000 lux), particularly if this nesting illuminance was 

familiar to them (Millam 1987), although the ranges of illuminances are quite wide within each 

light treatment. This indicates that either the turkey hens use the illuminance of the nest box as a 

cue to locate a particular nest-box in which they have previously laid (as suggested by the Millam 

1987) or alternatively, turkey hens may simply show a preference for nesting in a particular light 

environment, possibly due to their ancestral environment which may have maximised fitness for 

individuals choosing particular nest-site characteristics.  

 

Overall, turkeys have been shown to prefer familiar light intensities, both for occupying and for 

nesting. If they have equal experience of the light environments, they prefer brighter rather than 

dimmer light environments and avoid very dim environments (<1 lux) except for nesting. 

  

Light intensity and feather pecking in turkeys 

Light intensity has been well investigated with respect to feather pecking in turkeys. Both male and 

female (15-20 weeks old) turkeys show higher incidence of non-aggressive pecking and pulling of 

feathers when exposed to 86.1 lux than exposed to 10.8 lux continuous illumination, although this 

could not be confirmed in identical experiments conducted at another time of the year (although the 

experiment was conducted in light-controlled pens) (Leighton et al. 1989; Denbow et al. 1990). 

Other social pecking was unaffected by the light intensity in male and female turkeys (Leighton et 

al. 1989; Denbow et al. 1990). It should be noted that the experiments by Denbow et al (1990) and 

Leighton et al (1989) simultaneously assessed different light sources, but did not assess whether 

light source and light intensity had an interactive effect on the behaviour of the turkeys. The results 

from these two papers indicate that high illuminance may affect pecking and pulling behaviour but 

that the effect of illuminance may interact with other environmental factors. Moinard et al (2001) 

found that the number of pecking injuries on tail and wings of male turkeys up to 5 weeks of age 

increased with increasing light intensity. Under compact fluorescent light, the frequency of wing 
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injuries was similar for birds housed at 5 and 10 lux light, but increased significantly at 36 and 70 

lux light (Moinard et al. 2001). The frequency of tail injuries increased after 3 weeks of age, and 

was then positively correlated with light intensity (5 < 10 < 36 < 70 lux compact fluorescent). In 

another experiment, tail and wing injuries were significantly more frequent in birds housed in 

incandescent light than compact fluorescent light irrespective of the light intensity (fluorescent light 

of both 5 and 10 lux produced lower frequency of injuries than incandescent light of 5 and 10 lux) 

(Moinard et al. 2001). These results indicate that light intensity as well as light source affects 

feather pecking in male turkey poults (Moinard et al. 2001). Environmental enrichment significantly 

reduced aggression in male, but not female turkey poults, and generally reduced injurious pecking 

in both male and female turkey poults (Martrenchar et al. 2001). Likewise, injurious pecking was 

higher in male turkey poults housed in traditional 12L:12D incandescent light than the same 

conditions but supplemented with UV-light, straw and visual barriers (Sherwin et al. 1999), 

suggesting that environmental enrichment can prevent the development of injurious pecking in 

turkeys. Lewis et al (1998) found greater incidence of injurious pecking (particularly wing pecking) 

and higher losses in male turkeys maintained from 20 days of age at 10 lux vs 1 lux incandescent 

light, particularly under light regimes with more than 12 hours of continuous light, (particularly in 

23L:1D). Hester et al (1987) report a higher number of birds which died with signs of cannibalism 

in 20 than in 2.5 lux, but it is not known if this was statistically significant. Bacon and Touchburn 

(1976) observed increased feather pecking in turkey poults housed at 11 or 33 lux compared to 0.11 

lux between 3-12 weeks of age, although no statistical tests were performed.  

 

From the studies above, light intensity appears to affect feather pecking in turkeys with higher 

illuminances increasing feather pecking in most studies. Environmental enrichment may reduce 

feather pecking and aggression in turkeys, and allow the use of higher illuminances. However, the 

results of the studies suggest that the light intensity, photoperiod and light source can all affect 

feather pecking and the interactions between these need to be investigated before any firm 

conclusions can be drawn. 

 

Light intensity and leg health in turkeys 

Light intensity did not affect performance, carcass components or the proportion of birds with leg 

imperfection, although leg problem culling was numerically, but not significantly higher in groups 

housed at 1 lux than 10 lux (Lewis et al. 1998). Hester et al (1987) found no significant difference 

between the incidence of leg abnormalities or mortality in 17 weeks-old male turkeys reared in 

either 2.5 or 20 lux. Similarly, the leg health of 17-weeks old male turkeys was not affected by light 
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intensites of 86.1 and 10.8 lux (Leighton et al. 1989). Male turkey chicks were distinctly less active 

(not quantified) when exposed to 1.1 lux rather than to 11 lux or above for the first two weeks of 

life (Siopes et al. 1984) although leg health was not assessed in this study (Siopes et al. 1984). In 

contrast to Siopes et al (1984), male turkeys were found to be more active during observation 

periods in 2.5 than in 20 lux (Hester et al. 1987). Classen et al (1994) found that turkeys given an 

increasing or decreasing photoperiodic regime (light programme) had superior walking activity and 

were more active than control groups given constant light of the same illuminance, illustrating the 

importance of photoperiods.  

 

The few studies addressing leg health above did not find any significant effects of light intensity on 

leg health in turkeys. There is somewhat conflicting evidence on the effects of light intensity on 

activity. 

 

Other effects of light intensity on turkeys 

Sherwin (1998) calls for alternatives, such as environmental enrichment, to replace the current 

practice of dimming the light intensity for turkeys to reduce aggression. Martrenchar et al (2001) 

tested various types of environmental enrichment on male and female turkey poults, all reared at 5 

lux. Siopes et al (1984) found significantly increased adrenal weight of male turkey poults reared in 

the first two weeks of life in 1.1 lux compared in 11, 110 and 220 lux incandescent light. Mortality 

during the first two weeks of life in turkey poults was increased in 1.1 lux but did not differ between 

11, 110 and 220 lux incandescent (23L:1D) (Siopes et al. 1984). Mortality was significantly higher 

under 86.1 than 10.8 lux in one experiment, but unaffected in the other experimental replicate, 

conducted at a different time of the year (Leighton et al. 1989). Mortality was not affected by light 

intensity (86.1 vs 10.8 lux) in female turkeys (Denbow et al. 1990). Siopes (2007) found that light 

intensity (22 vs 567 lux) did not affect the rate of egg production in turkey breeders. Egg weight 

was higher in 22 than in 567 lux, although Siopes (2007) is critical of this result, since it contradicts 

earlier studies by the same author (Siopes 2007). Gill and Leighton (1984) found that 5.4 lux 

improved body weight gain of male turkeys at 8-16 weeks, whilst higher intensity illumination 

(86.1 lux) improved body weight gain later in the growing period. A comprehensive review of the 

effects of light intensity on turkey performance is given in Lewis and Morris (2006). Davis and 

Siopes (1985) found no significant effects of different photoperiods on turkey poult performance 

during the first 8 weeks, although the adrenal function (measured by corticosterone) was lowest 

during the first two weeks of age in all light treatments. Bacon and Touchburn (1976) found the 

turkeys reared in very low light intensities of 0.11 lux (12L:12D) during week 3-12 grew faster than 
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turkeys reared in 1.1, 11 and 33 lux during the same period. After 12 weeks, this effect was 

reduced. The findings of Bacon and Touchburn (1976) are somewhat opposite to the general 

preferences of turkeys for brighter light early in the growing period but may be due to all groups 

reared under the same light intensity during the first 3 weeks of age or changes in the turkey 

genotype over the years. Martrenchar (1999) suggests that apart from the morphological eye 

damage of low light intensities, turkeys reared under very low illuminances may have difficulties 

performing exploratory behaviour.  

 

1.4.1. Risk assessment on light intensity and the welfare of turkeys 

Light intensity has been investigated in relation to preferences, feather pecking, production, leg 

health, eye morphology and mortality, amongst others. Siopes et al (1984) suggests that the 

threshold level of light intensity for turkey poults is between 1.1 and 11 lux (incandescent), based 

on evidence of altered performance, adrenal and eye morphology and mortality in turkeys housed in 

1.1 but not 11 lux or above for the first two weeks of life (Siopes et al. 1984). When given a free 

choice, turkeys prefer to occupy familiar or bright light environments (20-200 lux), with younger 

individuals preferring the brighter environments. Higher illuminance may increase the risk of 

feather pecking in turkeys, although the interactions with photoperiods and light source need 

confirming. In addition, the effects of higher light intensity on feather pecking may be influenced 

by the level of environmental complexity. Environmental enrichment may thus allow the use of 

brighter light environments than barren environments. The few studies found on leg health revealed 

no effect of light intensity, and the evidence on activity and mortality is conflicting and needs 

verifying.  
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1.5. Conclusions on the effects of light intensity for poultry welfare 

Light intensity is synonymous with illuminance and has been investigated in relation to many 

aspects of poultry welfare. This chapter reviewed the scientific evidence for the effects of light 

intensity on different aspects of welfare in broilers, layers and turkeys. In terms of eye morphology, 

dim continuous lighting may cause abnormal development of the eyes of broilers, laying hens and 

turkeys. Illuminances below 6 lux of blue light for laying hens and below 11 lux (between 1.1 and 

11 lux) for turkeys caused eye abnormalities, although these values are based upon studies, 

confounding illuminance with light colour and light programme. Broilers and layers appear less 

fearful in lower illuminances (5 lux appear to reduce fear in a human approach test and at shackling 

in triads), although it needs to be confirmed whether this is due to the inherent light intensity level 

or to the relative change in light intensity to 5 lux. Regarding flock inspections, there is a trade-off 

between providing enough light for the stockperson to identify birds with welfare problems without 

inducing fear responses in the birds. Familiarisation with the stockperson as well as variations in 

light intensity may overcome this dilemma, although this has not been confirmed experimentally. 

Feather pecking is influenced by the light environment in laying hens and turkeys, although most 

studies have confounded the effects of light intensity, light colour and light programme. Whilst 

several studies on laying hens and turkeys suggest that high levels of light intensity may be 

associated with increased feather pecking, other studies have failed to find any effect of light 

intensity, and a commercial survey in Switzerland did not find light intensity to be a significantly 

contributing factor to feather pecking in laying hens. There is conflicting evidence on the effects of 

light intensity on leg health in broilers and turkeys. Light intensity level and dynamic properties 

may influence activity in broilers and laying hens, where young individuals generally show higher 

levels of activity than older birds. When given a free choice, turkey poults, laying pullets and 

broiler chickens all prefer to occupy brightly lit environments (200 lux) at two weeks of age. At six 

weeks of age, layer and broiler chickens preferred the dimmer environments (6 lux), whereas turkey 

poults still preferred brighter environments (20-200 lux) at this age. Several preference experiments 

agree that broilers and turkeys avoid environments <1 lux.  

 

The evidence reviewed here suggests that light intensity should be higher for juvenile than for adult 

poultry, although the particular illuminance will depend upon the type of fowl as well as other 

environmental factors. Commercial applicability of research results as well a dynamic properties of 

the light environment should be a focus for future attention in order to define the optimal light 

environment allowing poultry to express a full behavioural repertoire. 
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2. Gradual changes in light intensity at dawn and dusk 
The light:dark cycle is important for the circadian rhythm in chickens as well as other animals 

(Navara and Nelson 2007), and the absence of a light:dark cycle results in an apparently absent 

circadian rhythm in hens according to body temperature recordings (Cain and Wilson 1974). 

Providing animals with a dawn and dusk period provides individuals who cannot anticipate sudden 

light changes with a cue for this, which may prevent stress to these animals (Bryant 1987). A 

gradual transition between light and dark (dusk) may serve several adaptive functions, such as 

stimulating the attainment of food, thus avoiding depletion during the dark period, as well as 

avoidance of predators, by for example finding a suitable perching site for night roosting (Wood-

Gush et al. 1978; Bryant 1987). Bryant (1987) argues for the importance of dawn and dusk for 

housed livestock and points out that the behavioural effects of dawn and dusk has been overlooked 

in the literature. 

 

This chapter will focus upon the effects of gradual vs. sudden changes between light and dark, as 

well as the optimal dimming time between light and dark on the welfare of poultry.  

 

2.1. Perching and settling behaviour 

Under natural or semi-natural conditions, birds would usually roost at night and a gradual change 

between light and darkness would inform the birds to anticipate the oncoming dark-period, allowing 

them to settle in their preferred resting location before the night (e.g. Tanaka and Hurnik 1991; 

Martrenchar et al. 2000).  

 

The EU directive on laying hens (CEU 1999) states that “a period of twilight of sufficient duration 

ought to be provided when the light is dimmed so that the hens may settle down without disturbance 

or injury”. DEFRA (2002a) also recommends provision of a period of dusk to facilitate roosting in 

laying hens, particularly in alternative systems with perches. Indeed, laying hens are motivated to 

perch during the night and show signs of frustration when access to perches is thwarted (e.g. Olsson 

and Keeling 2000). Yeates (1963) found that pullets kept in natural light started settling for the 

night on their perches approx 30 minutes before dark, when the light intensity was still 

approximately 15 lux. Hens in the wild would adjust their night roosting behaviour to the sunset and 

sunrise throughout the year (Wood-Gush et al. 1978). Medium hybrid laying hens as well as Jungle 

Fowl, kept under natural light in outdoor runs with access to perches, started perching for the night 

 27



about 1 hour before sunset (Blokhuis 1984). It took 30-60 minutes for a group of 10 birds to settle 

on the perches, which involved a lot of flying on and off the perches during this period (Blokhuis 

1984). Laying hens started to perch immediately upon a sudden change from 3 to 1 lux and more 

than 90% of the birds had settled on the perch within 10 minutes of the reduction in light intensity 

(Olsson and Keeling 2000). At dusk, groups of adult laying hens rapidly prepared for night, activity 

was replaced by passive behaviour, and half the hens were either resting or sleeping within 15 

minutes of dusk (March et al. 1990). Even a 5-minute twilight period allowed laying hens to settle 

down more quietly than when the lights were switched off abruptly (Tanaka and Hurnik 1991). 

Martrenchar et al. (2000) found no difference on the number of birds perching during the dark 

period between groups of 3-6 weeks old Ross broilers given a 10 min artificial dusk period vs. 

instantaneous switching from light to darkness. Hughes and Elson (1977) found no diurnal variation 

in perching behaviour of broilers housed under 23L:1D over 6 observation times per day, although 

the exact times of these observations are not reported. Laying hens were more accurate when 

jumping upwards than downwards between perches and the accuracy did not differ consistently 

between 5, 10 and 20 lux (Moinard et al. 2004), although another experiment revealed that hens 

were more reluctant to jump between horizontal perches in lower light intensities (below 1.8 lux), 

particularly when the distance of the perches was increased from 0.5 to 1.0 m (Taylor et al. 2003). 

Perch colour had a significant effect on the hens’ ability to jump in 0.6 lux but not in 1.8 or 32 lux, 

suggesting that the contrast of the perch to the background is important at low light intensities 

(Taylor et al. 2003). With regards to the transition from dark to light (dawn), perching under natural 

conditions was found to decrease drastically approximately 30 minutes before sunrise (Yeates 1963; 

Blokhuis 1984), when the illuminance was about 0.03 lux (Yeates 1963). 

 

2.2. Anticipation of darkness and light 

The circadian rhythm, caused by variations in the daily light cycle, results in an adaptive temporal 

response, which allows individuals to anticipate and adapt to the daily light-dark cycles in their 

environment, to optimally time metabolism, physiology and behaviour each day (Navara and 

Nelson 2007). Broilers were able to anticipate a period of feed unavailability only when it coincided 

with darkness and not when kept under continuous light (May and Lott 1992). Light deprivation in 

young chicks (24-36 hours old) affected the sensory reinforcement of light onset, but only if the 

chickens had been deprived of light for 24 hours, deprivation periods for less than 24 hours did not 

affect the sensory reinforcement of light onset (Meyer and Collins 1971). Eacker and Meyer (1967) 

found that the onset, offset increment and decrement of the light environment in a test box were 

similarly reinforced by young layer chicks, who could alter the light environment by breaking a 

 28



photoelectric beam. Coenen et al (1988) found indications that individually caged adult laying hens 

were able to anticipate the oncoming darkperiod (14L:10D bio-intermittent during the light period 

of 15min L:45min D), since the birds showed behaviour comparable to the undisturbed dark-period 

rather than the 15 min bio-intermittent dark period during the last two hourly dark-periods (each of 

45 min) of the day. In this experiment, light was defined as 200-600 lux, and darkness was defined 

as 1-4 lux (for observation purposes). Yeates (1963) did not observe the birds responding to bright 

moonlight during the night, which could be of higher light intensity than their anticipated dawn, but 

observed the birds flying to and from their perches at approximately similar illuminance levels each 

evening and morning (15 lux for settling on their perches and 0.3 lux for jumping down off the 

perches) rather than the exact times during the day. March et al (1990) report that laying hens 

anticipated the beginning of the day and increased their activity during the last 30 minutes of the 

night, starting by preening, looking around and drinking. The hens did not start feeding until the 

lights came on (March 1990). Broilers were able to anticipate the oncoming darkness, and fed more 

at the end of the light period than at the onset of the light period (May and Lott 1992).  

 

In general, domestic fowl appear to be stimulated to feed by a dusk period Savory (1980). The 

function of this feeding peak in response to simulated dusk would be that birds take the opportunity 

to fill their crop and prevent food deficit occurring during the night (Savory 1980; Bryant 1987). 

Providing immature as well as adult broilers with a simulated dusk period stimulated them to feed 

before the oncoming dark period and hence to anticipate the hours of darkness (Savory 1976a and 

1976b, cited in Savory 1980). March et al (1990) found that laying hens concentrated their activity 

on feeding and drinking during two hours before dusk, Classen and Riddel (1989) found a higher 

feed intake when providing a two-hour dawn and dusk period for broiler chickens, but whether this 

is due to increased feeding during the dusk period is not clear. During the final 8-10 minutes of the 

light period, feeding and drinking behaviour was replaced by preening (March et al. 1990). Savory 

(1980) reviewed the evidence of a diurnal feeding pattern in domestic fowl (layers and broilers) and 

conclude that birds, who are able to anticipate the oncoming dark period adjust their feeding activity 

according to the expected length of this dark period (Savory 1980). 
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2.3. Risk assessment on poultry welfare and gradual changes 
between light and dark 

Manser (1996) recommends a gradual onset and offset of light for poultry, on the bases that it 

appears less stressful for the birds than sudden changes in light intensity. Bryant (1987) advocates 

the importance of a dusk (and dawn) period but also state that the inclusion of a dawn and dusk may 

require a higher light intensity during the day, to allow a twilight period to be noticeable for the 

animals. Lewis and Morris (2006) argues that although lighting for poultry is usually turned on and 

off abruptly, there may be benefits to production and welfare by providing particularly dusk 

periods. 

 

Overall, laying hens have been found to use a reduction in light intensity as a sign for night 

roosting, and a gradual dusk period would give the birds the opportunity to settle onto their perches 

whilst they can still do so without injuries. Laying hens in the wild jump onto their perches in 

approximately 15 lux, although the lower limit of when they can safely navigate between perches 

appear to be approximately 2 lux. The very few studies on broiler chickens suggest that they do not 

use dusk as a cue for perching, although dusk may still be a cue for the oncoming dark period for 

other behavioural purposes, such as filling their crop and settling down for the night. Under natural 

conditions, laying hens may fly to their roosting sites 30-60 minutes before dusk, although the 

minimum period required for perching under artificial dusk may be lower. Even a 5-10 minute 

period of dusk has been shown to be beneficial for the welfare of laying hens (Tanaka and Hurnik 

1991). The period of dusk may be required to be longer than the dawn period, since the visual 

system takes longer to adapt to a decrease in light intensity than an increase in light intensity, the 

birds would be expected to adjust faster to increasing than decreasing light intensity. In addition, 

dusk rather than dawn has been shown to stimulate feeding behaviour, so giving the birds the 

opportunity to fill their crops for the night during a long dusk period, would probably increase bird 

welfare as well as production. 

 

In conclusion, a gradual change from light to darkness appears important to poultry as a cue for the 

oncoming dark period. It may be more important to provide the birds with a gradual dusk period 

rather than a gradual dawn period. The length of the dusk period should allow the birds to fill their 

crop for the night and find an appropriate place (perch or ground) to settle for the night.  
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3. Definition of darkness for poultry 
This chapter will focus on the scientific basis for a threshold which broilers, layers and turkeys 

perceives as darkness.  

 

3.1. Definition of darkness in studies on light and poultry  

Reviewing the literature on light and darkness for poultry, it is striking how few papers give detail 

of their definition of darkness in lux, these are given below. This is of some concern, since the 

papers citing the light intensity during the dark period (scotoperiod), reveals great variation in their 

definition of darkness. For example, Malleau et al (2007) report their light intensity during the dark 

period to be 0 lux, Berk (1997) report darkness in their experiment on broilers to be 0.5 lux, 

whereas Coenen et al (1988) report 1-4 lux during their dark period to allow observations of laying 

hens. Van Luijtelaar et al (1987) describe sleeping behaviour in domestic hens where the light 

during the scotoperiod is about 3 lux (blue bulbs) to facilitate observations. March et al (1990) 

studied sleep and activity in laying hens during a dark period, defined as <0.25 lux of blue light. 

Blokhuis (1984) investigated resting behaviour in laying hens and jungle fowl in an outdoor run 

with natural light and an indoor run with blue light on continuously (40W bulbs, lux not reported), 

to allow observations during the dark period. Rattenborg et al (2005) describe sleep induced by 

darkness in pigeons (darkness not defined in lux but described as a dark room with only infra-red 

light sources on to facilitate video recordings). Bacon and Touchburn (1976) assessed the 

performance of turkey poults during a 12-hour light period of very low illuminances (0.11 lux), 

whereas darkness was not defined in the paper, it must be assumed to be less than 0.11 lux (Bacon 

and Touchburn 1976). Even papers on the effects of light/dark cycles on specific pineal activity fail 

to define the light intensity applied during the scotoperiod, although the light environments during 

the photoperiods are well described in the papers (e.g. Zawilska et al. 2007; Faluhelyi and Csernus 

2007; Nagy and Csernus 2007). From the large variation in the definitions of darkness in the few 

papers having reported the light level during the scotoperiods, it is not possible to assess the effects 

of the degree of darkness from this basis.  

 

3.2. Physiological effects of the perception of light and darkness 

The perception of light and dark enables the bird to identify a subjective day and also controls 

ovulation and oviposition (Perry and Lewis 1993). The absolute degree of darkness required during 

the long scotoperiods to effectively terminate photorefractoriness and induce photosensitivity in 
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turkey breeder hens was less than 0.5 lux (incandescent) (Siopes 1991). Turkey breeder hens were 

also photostimulated by as little as 0.5 lux during the photoperiod (Siopes 1991). This suggests that 

the darkness threshold for photorefractoriness and photostimulation, at least for turkeys, is below 

0.5 lux (Siopes 1991).  

 

The light-dark cycle and circadian rhythms 

A regular light-dark cycle (photoperiod) plays an important role in regulating melatonin production 

in turkeys and layers (Lewis et al. 1989; Zawilska et al. 2007). In turkeys, the pineal, retinal and 

plasma melatonin concentrations were found to oscillate with a robust diurnal rhythm, with high 

values during darkness (darkness lux not defined), which changed in response to the length of the 

dark period (Zawilska et al. 2007). Plasma prolactin levels were consistently higher at the end of the 

dark period (darkness not defined) than at the end of the light period in turkey hens during their 

reproductive cycle (Proudman 1998). Lewis et al (1987) showed that adult laying hens were 

inactive but did not rest as a flock during short cycles of light and dark (30 min light:30 min dark) 

and the melatonin production of hens during a two-hour dark period in the middle of a normal 14-

hour light period was different from their normal longer dark period (Lewis et al. 1989). This 

suggests that the perception of darkness and thus melatonin production in hens is controlled by the 

hens’ subjective day and night, and not only by light and dark per se (Lewis et al. 1989). A reversal 

of the light-dark cycle caused changes (rephrasing) in the deep-body temperature within 36 hours 

(Winget et al. 1968), indicating that the light-dark cycle, at least in part, controls the circadian 

oscillations of deep-body temperature. Hamm et al (1983) showed that the eyes as well as the pineal 

gland are involved in light perception for melatonin regulation during the circadian rhythm, since 

blinded chicks showed less activity of an enzyme involved in melatonin regulation in the pineal 

gland than non-blinded chicks (Hamm et al. 1983). The brain temperature and amount of activity 

showed clear circadian rhythm in adult male White rock and New Hampshire chickens (Aschoff 

and von Saint Paul (1973). Changing the light intensity caused simultaneously abrupt changes in 

brain temperature (Aschoff and von Saint Paul 1973). Perry and Lewis (1993) refer to an old study 

by Warren and Scott (1936), who reversed a 12L:12D regimen and found that birds took about 60 

hours to adjust their oviposition time (Warren and Scott 1936, cited in Perry and Lewis 1993).  

 

Photosensitivity and the colour of the light during the dark period 

In humans, retinal ganglion cells, responsible for suppressing melatonin production, are most 

sensitive to blue/violet light (459nm), and exposure to very low (undefined) levels of blue spectrum 
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light comparable in brightness to moonlight resulted in melatonin suppression (Navara and Nelson 

2007). The chicken pineal gland is directly sensitive to dim light (<10 lux), even in the embryo 

(Faluhelyi and Csernus 2007) and contains a special photosensitive pigment with absorption 

maximum of blue light (Csernus et al. 1999). Since several of the reviewed studied have applied 

blue light during the “dark period”, it would be interesting to confirm whether these pineal 

photosensitive pigment cells in poultry have the same effect on melatonin suppression as the retinal 

ganglion cells in humans. 

 

Exposure to light during the dark period 

Exposure to light at night is accompanied by a significant decrease in melatonin levels (Navara and 

Nelson 2007). Faluhelyi and Csernus (2007) assessed the effects of illumination (light intensity and 

hours of light) during normal darkness on the melatonin release from pinealocytes from adult 

chickens and 17d chick embryos in vitro. When exposed to 8 or 12 hours of light during a normal 

scotoperiod, the cells responded fast by reversing the melatonin release with little difference 

between 10 and 600 lux. However, when only exposed to 3 hours of light of 10 lux, the reversal was 

much slower, suggesting that either the exposure period or an interaction with light intensity 

affected the melatonin release (Faluhelyi and Csernus 2007). The enzyme (serotonin N-

acetyltransferase), which is involved in the synthesis of melatonin in chicken pineal glands, has 

been shown to have a peak sensitivity of approximately 500nm in cultured chick pineals (Deguchi 

and Axelrod 1981, cited in Hamm et al. 1983). Exposure to light (1 hour of 1400-1500 lux) during 

the normal dark period (darkness not defined) caused a 5-fold decrease in serotonin N-

acetyltransferase (Hamm et al. 1983). 

 

3.3. Nocturnal behaviour of poultry 

Scotopic/photopic vision 

Porter et al. (2005) found that chicks housed in darkness (lux not defined) with a partner for 11-14 

hours at two days of age were subsequently unable to discriminate between this partner and an 

unfamiliar individual. This confirms that vision appears to be the most important single sense for 

social discrimination in chicks, which is in agreement with findings in adult fowl (Houser and 

Huber-Eicher 2004).  
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Sleep and rest in poultry 

Blokhuis (1984) defines rest as “a prolonged period of inactivity that can clearly be distinguished 

from other maintenance behaviours”. Rest is important for the animal, since it allows energy 

conservation, tissue restoration and growth as well as learning and facilitation of adaptive 

behaviours during waking hours (Blokhuis 1984). Light is an important factor in the control of 

many biological processes, and also for rest and sleep in poultry (Yano et al. 1974, cited in Blokhuis 

1983). Blokhuis (1983) describes both slow- and fast-wave sleep in poultry and refers to studies 

estimating that fast-wave sleep occurs more in young than in adult fowl (Blokhuis 1983; Mascetti 

and Vallortigara 2001). Paradoxical (fast-wave) sleep differ somewhat between mammals and 

domestic hens, since a complete tonic muscle inhibition is not a general characteristic in domestic 

hens, as it is in mammals (van Luijtelaar et al. 1987). Another difference between sleep in birds and 

mammals is the “unihemispheric sleep” in which birds during slow-wave sleep in one hemisphere 

keep the contralateral eye closed, whilst the hemisphere contralateral to the open eye is awake, 

unlike bihemispheric sleep or REM (fast-wave) sleep, where both eyes are closed (Mascetti and 

Vallortigara 2001). Light stimulation during incubation is asymmetric, and affects the right eye 

facing the shell more than the left eye facing the body of the embryo. There have been many studies 

of the effects of incubating chicks in light vs. darkness on visual lateralisation in chicks (e.g. Rogers 

1990). However, it has only recently been confirmed that light incubation can also modulate the 

side of monocular sleep in the chicks after they hatch (Mascetti and Vallortigara 2001). Dark-

incubated chicks preferred to sleep with their left eye open during unihemispheric sleep in the first 5 

days post-hatch whereas light-incubated chicks preferred to sleep with their right eye open 

(Mascetti and Vallortigara 2001). Blokhuis (1984) defines two types of resting behaviour from an 

ethological point of view: Dozing and sleeping; Dozing defined as the neck more or less withdrawn 

and the hen being stationary either sitting or standing, whilst sleeping was defined as the head 

tucked into the feathers and the hen being stationary either sitting or standing (Blokhuis 1984). Both 

resting behaviours were most often observed in a sitting rather than standing position (Blokhuis 

1984). During the night, the only other behaviour observed besides resting was preening behaviour 

whilst perching (Blokhuis 1984). Van Luijtelaar et al. (1987) describe sleep in domestic hens via 

electrophysiological and behavioural recordings during the third and sixth hour of a 10-hour 

continuous scotoperiod (3 lux in the scotoperiod). They found that hens spent more time sleeping 

(sleeping posture with head tucked into feathers or resting posture with both eyes closed) during the 

third than the sixth hour of the scotoperiod (van Luijtelaar et al. 1987). Pigeons responded to acute 

and unexpected changes from light to darkness during their normal photoperiod (from 200 lux to 

darkness, darkness lux not given but only an infrared light source present) by sleeping with either 
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one or both eyes closed (Rattenborg et al. 2005). The authors conclude that sleep may be induced 

by darkness, which may be independent of melatonin in pigeons (Rattenborg et al. 2005).  

  

Malleau et al (2007) investigated if layer and broiler chicks would rest if they were provided with 

light/dark cycle lengths, which mimicked the brooding cycle of a hen with chicks in a warm 

environment. Both layer and broiler chicks rested more when provided with 40min light:40 min 

dark during the light period (19 hours and 20 minutes) than when provided with an uninterrupted 

light period of 19 hours and 20 minutes, followed by an uninterrupted dark period of 3 hours and 40 

minutes. All chicks spent all of the 3h 40 min “night” resting, irrespective of their light cycle 

treatment during the “day”. The performance (growth rate, feed conversion, body composition and 

shank length) was not affected by the light cycles, although the chicks on the simulated brooding 

light cycles showed more patterned levels of activity (Malleau et al. 2007). 

  

Nocturnal feeding behaviour 

Broiler (and layer) chicks were very rarely recorded at the feeder or drinker during the lights-off 

period (Malleau et al. 2007), but spent the dark hours resting as a group. Kristensen (2007) found no 

broilers feeding or drinking during an 8-hour uninterrupted scotoperiod (0 lux) at 2 or 6 weeks of 

age. Several reviews agree that chickens do not feed or drink during a long period of darkness (8-12 

hours) (Savory 1980; Kuhles and Petersen 2005) although they may feed during short 4-hour 

darkperiods when provided during their normal light period, which the authors suggest is because 

the chicks perceive the short and the long dark period differently. Savory (1980) state that fowl did 

not feed during 8-hour periods of darkness, whereas they did feed during 6-hour dark-periods, 

suggesting that they perceive even these two periods of darkness differently. 

 

Preferences for light and darkness 

In a behavioural experiment, Savory and Duncan (1982/83) assessed the motivation for light and 

darkness in broilers and layers, by training them to peck on a panel to switch light on or off. When 

the room was lit, the birds only worked for being in darkness for less than 1% of the time, whereas 

in a dark room, the birds worked for having the lights on for about 20% of the time. Although this 

study is often referred to as suggesting that birds are adverse to darkness, it may simply reflect the 

birds’ general aversion to the sudden loss of visual input when switching the light off. Rather, it 

would be more appropriate to apply the same methods to allow the birds to adjust the light intensity 
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up or down gradually in smaller steps, although the longer dark-adaptation time of the visual system 

may still complicate the interpretation of the results.  

 

 

3.4. Risk assessment on the effects of darkness on poultry welfare 

Light has several effects on avian pineal physiology, synchronising pineal circadian rhythm, 

inhibiting melatonin release (Hamm 1983). It is uncertain whether one single exact darkness 

threshold for poultry exists. Such a darkness threshold is likely to depend on the processes in 

question, be this i) visual abilities, where the change from photopic to scotopic vision (cone to rod 

dominated vision) occurs at retinal level; ii) circadian rhythm, which may be dependent upon 

melatonin synthesis and rely on input from the retina and the pineal gland; iii) nocturnal behaviour, 

which may depend upon the bird’s perception of the relative difference between the relative light 

during the “day” and “night”, which may change with experience; iv) physiological or production 

responses, such as photorefractoriness and photosensitivity for stimulating egg production.   

 

Several papers (e.g. Savory 1980; Tucker and Charles 1993) refer to a Morris (1968) for a believed 

darkness threshold for laying hens to be 0.4 lux, although the basis for this threshold would need 

further confirmation. Tucker and Charles (1993) found that layers did not respond differently to 0.75 

lux and 12.4 lux in terms of egg production and thus speculated whether the current darkness 

threshold of modern layers may be lower than 0.4 lux. In constrast, turkeys have been shown to 

respond to 0.5 lux both in terms of photorefractoriness and photostimulation (Siopes 1991), which 

suggests that the darkness threshold in turkeys is below 0.5 lux. Whether turkeys, broilers and laying 

hens have the same threshold for darkness perception is not possible to say from the reviewed 

papers. The perception of darkness in poultry is indeed an area, which needs further research since 

this may affect several aspects of poultry behaviour, production, physiology and overall welfare. 
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