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Vedrørende bestillingen ”Vidensyntese vedrørende det videnskabelige 
grundlag for velfærdsmæssige retningslinje for opdræt af hønniker” 
 

Hermed fremsendes rapporten ”Vidensyntese vedrørende det videnskabelige grund-
lag for velfærdsmæssige retningslinje for opdræt af hønniker” som svar på Fødevare-
styrelsens (FVST) bestilling fremsendt via mail d. 17. juni 2014 til DCA - Nationalt 
Center for Fødevarer og Jordbrug.  
 
Som led i bestillingen ønskedes udarbejdet en vidensyntese om hvilken forskning, der 
kan lægges til grund for en mulig fastsættelse af dyrevelfærdsmæssige bestemmelser 
for hønnikeopdræt, og hvilke områder, der kan identificeres som mulige lovgivnings-
områder på baggrund af den nuværende viden. Endvidere er det nævnt, at der bør 
indgå en vurdering af indholdet af de allerede eksisterende retningslinjer, som er ud-
arbejdet af branchen, herunder, om de er hensigtsmæssige og fyldestgørende, og - om 
muligt - i hvilket omfang de anvendes i praksis.  
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gjort da den første del dermed lettere kan omskrives til en videnskabelig publikation. 
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1. Forord 
 

DCA er blevet bedt om at udarbejde en vidensyntese, som kan give Fødevareministeriet 
grundlag for en mulig fastsættelse af dyrevelfærdsmæssige bestemmelser for opdræt af hønniker. 
Desuden ønskes en vurdering af anbefalinger i eksisterende brancheretningslinjer. DCA har på den 
foranledning gennemgået publicerede undersøgelser på det pågældende område med henblik på at 
identificere faktorer af betydning for velfærd hos hønniker.  

Vidensyntesen, dvs. den første delopgave, er udarbejdet på engelsk, da det efter aftale med 
bestiller er planen, at opgaven efter en tilpasning skal udgives som en review artikel i et 
internationalt tidsskrift. Opgaven inddrager dele af et konferencebidrag1 præsenteret af forsker 
Andrew M. Janczak på European Poultry Conference i juni 2014. Dette skyldes, at den planlagte 
publicering vil ske i samarbejde med Andrew M. Janczak. Anden del af opgaven er formuleret på 
dansk. 

I denne opgave refererer opdrætsperiode til de første 16-18 uger af hønnikernes liv fra de 
ankommer som daggamle hos opdrætteren frem til, at de overføres til ægproducenten. Efter 
overgangen til ægproducenten betegnes hønniker (pullets) efterfølgende som høner (hens). 

 

1 Janczak, A.M. 2014. Rearing effects on laying hen productivity and welfare. XIVth European Poultry Conference. 
Stavanger, Norway June 23–27, pp. 322-328.  

 
 

2. Problemformulering 
 
1. Udredning af forskningsresultater, der kan lægges til grund for en mulig fastsættelse af 

dyrevelfærdsmæssige bestemmelser for opdræt af hønniker samt  
2. Vurdering af anbefalinger i eksisterende brancheretningslinjer.  
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3. Part 1: Rearing pullets - risk factors affecting the welfare on both short-
term and long-term basis 
 

3.1 Summary 
Welfare problems exist in the rearing of pullets. Some problems may grow over time in extent 

and affect welfare in the laying period, whereas others are unique to the rearing period. It is well 
documented that early experiences have long-term effects on development of behaviour, including 
unwanted abnormal behaviour. Existing literature on the topic, mainly peer-reviewed, has been 
reviewed in order to identify factors important for the welfare of pullets. The literature covers 
experimental, on-farm and epidemiological studies of risk factors during rearing that are important 
for development of welfare problems in pullets. These factors include effects of housing type, 
furnishing, enrichment, feeding, stocking density, flock size, variation in sound and light levels, 
concentration of gasses, transition from rearing to production facilities, competence of staff and bird 
material. However, a number of topics are poorly researched and hence not well understood. For 
example, more research is needed to determine appropriate rearing conditions for pullets destined 
for free range systems; the importance of this seems even more urgent with the recent adoption of 
the no beak trimming policy in the Danish egg industry. 

 

3.2 Welfare problems in pullets 
Welfare problems exist in the rearing of pullets. The welfare problems may emerge as 

immediate consequences of poor rearing conditions. In addition, poor rearing conditions may also 
have long-term negative effects, resulting in reduced welfare in the laying period. In a systematic 
review of mortality of laying hens in aviaries, Aerni et al. (2005) reported that genotype and rearing 
environment (if and when chicks were exposed to litter) accounted for the majority of mortality in 
non-cage systems. Hens exposed to litter from day-old had a lower mortality than those deprived of 
litter during the first four weeks of age. Knierim et al. (2008) analysed risk factors leading to feather 
damage during lay in 23 organic rearing farms. They found that about 79% of the variation in 
plumage condition between the different organic farms was due to factors affecting birds during the 
rearing period. These long-term effects may not be evident during the rearing period, but appear 
only during the laying period, as is often the case with lack of perches in early life that may result in 
cloacal cannibalism in the laying period. 

During the rearing period, pullets may experience similar welfare problems to those well-
known in the layer systems. The extent of some of the welfare problems, such as feather pecking, 
cannibalism, foot lesions and bone fractures, often increases with age. Development of welfare 
problems during rearing may, therefore, be predictive of future welfare problems during lay. For 
example, Gilani et al. (2013) found that the percentage of the flock with missing feathers was lower 
and individual feather scores were better at lay when feather pecking had not started during rearing. 
This is further supported by the observation that increased feather damage at 17-20 weeks of age is 
associated with earlier onset of severe feather damage during lay (Drake et al., 2010). Similar 
results have been found by Bestman et al. (2009), who found that 71% of the rearing flocks with no 
feather damage continued without problems with feather pecking during the laying period, whereas 
if flocks had feather damage during the rearing period, the risk of continued problems with feather 
pecking during lay was 90%. On the other hand, some welfare problems, such as fear and 
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behavioural needs that are not fulfilled, may be more severe in the rearing period than in the laying 
period. For example, furnishing and enrichment during the rearing period are not always supplied. 
This is a welfare problem as pullets are highly motivated to perch, forage and dust bathe, just as has 
been recognised in laying hens, where perches, litter and nest boxes are now required by law in all 
types of systems for laying hens in the EU. 

Welfare problems unique to pullets also exist. One example is the transmission from the 
rearing system to the layer system, which may induce fear, emaciation and dehydration, if the 
laying system is different from the rearing system. Another example is beak trimming performed at 
day-old, which causes acute pain. Finally, some topics, such as the influence of stocking density on 
pullet welfare, may potentially pose a risk to the welfare, but knowledge is lacking as the subject 
has only been weakly addressed. 

 

3.3 Risk factors for development of welfare problems in pullets 
Chicks start pecking and learning about appropriate food and pecking substrates during the 

first 24 hours of life, as well as imprinting on conspecifics and developing fear-related avoidance of 
people and unfamiliar objects. Perch use starts during the first few days of life. This underpins the 
importance of the early rearing environment for animals’ adaptation to the production environment 
in regards to appropriate foraging and pecking behaviour, sensitivity to potential stressors and 
ability to navigate in a given production environment. Factors during rearing that have been studied 
in experimental, on-farm or epidemiological studies in relation to their effects on both the rearing 
and the adult phase include effects of housing type, furnishing, enrichment, feeding, stocking 
density, flock size, variation in sound and light levels, concentration of gasses, transition from 
rearing to production facilities, competence of staff and bird material. In the following sections, 
existing scientific literature on these factors will be reviewed. 

 

3.3.1 Effects of housing type  
There is a common understanding that hens should be reared in an environment similar to that 

in which they will live as adults. Matching the rearing environment to the adult environment is 
thought to ease the transition to the layer house and reduce problems such as feather pecking and 
cannibalism, especially in non-cage and aviary systems (van de Weerd and Elson, 2006). However, 
the number of scientific investigations into this area is rather limited and contradicting:  

3.3.1.1 Cages to loose house systems 
A range of welfare problems has been related to the combination of rearing in cages and 

housing in aviaries during the laying period. The major concern about transferring pullets from 
cages to aviaries is the lack of experience with navigation in three-dimensional space. Birds reared 
with access to perches from day-old have been found to be better skilled at 16 weeks of age in 
reaching higher tiers by jumping from one tier to the next than birds who gained access to perches 
at eight weeks of age (Gunnarsson et al., 2000). Lack of ability to navigate in three-dimensional 
space increases the risk for emaciation, dehydration and floor eggs when food, water and nest boxes 
are located on different levels (Tauson, 2005). Collisions with equipment may be prevalent in birds 
reared without perches, resulting in bone fractures, especially keel bone fractures. Poor perch use 
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may hinder both the use of perches as an escape from cannibalistic attacks and the opportunity of 
subordinate individuals to avoid pen mates (Cordiner and Savory, 2001; Yngvesson et al., 2002).  

3.3.1.2 Loose house systems to cages 
Loose house systems provide birds with better opportunities of expressing natural behaviour 

and thus fulfil behavioural needs, i.e. loose house systems have the potential of providing improved 
welfare to pullets. However, if the pullets are destined for cages in the laying period, the transition 
may be associated with welfare problems. One of the concerns is that birds’ perceptions of space 
may be affected by their early experience (Faure, 1991). Temporary effects of rearing environment 
have been found on behaviour after floor-reared pullets have been transferred to cages in the 
production phase (Craig et al., 1988); the general activity was reduced the first days after transfer to 
cages indicating that the birds were initially more fearful of the novel cage environment than the 
cage-reared birds. The opposite was found in a commercial scale experiment comparing effects of 
rearing in aviaries vs. cages on the behaviour of hens housed in furnished cages (Tahamtani et al., 
submitted); aviary-reared pullets were less fearful in fear tests initially, but by five weeks after 
moving to adult housing, there were no treatment differences. Mortality was, however, higher in the 
floor-reared than the cage-reared birds. Long term effects on fear was found by Anderson and 
Adams (1994a), who reared pullets in cages or on floor and subsequently moved them to 
conventional cages. Hens reared in cages were less fearful at the end of lay than floor-reared birds. 
On the other hand, Jin and Craig (1988) found no differences in the fear response to a person 
standing outside of the cage in 60 and 75 weeks old hens reared in either cages or floor pens and 
housed in conventionally cages in the laying period. Plumage condition was poorer at 60 but not at 
75 weeks in the floor-reared birds. A similar study of birds housed during the production period in 
furnished cages found floor-reared birds to have a poorer plumage at the end of lay relative to cage-
reared birds (Roll et al., 2009).  

Sherwin and Nicol (1993) found that floor-reared birds transferred to enriched cages during 
the laying phase were more likely to lay outside of the nest area and to be less stable in their choice 
of nest sites than cage-reared birds. However, earlier transfer to laying cages reduced this effect and 
time of transfer to laying environment (16 weeks or earlier) was more important for the numbers of 
floor eggs than rearing environment. The use of dust baths in enriched cages has been found to be 
higher in floor-reared vs. cage-reared hens during the entire laying period (Roll et al., 2008).  

In a study by Struwe et al. (1992) comparing litter-reared birds to cage-reared birds housed in 
cages during the laying period, birds reared on litter had lighter adrenals than birds reared in cages. 
This finding suggests a lower chronic activation of the hypothalamic-pituitary-adrenal axis in birds 
reared on the floor, indicating that they were less stressed. In contrast, Moe et al. (2010) found in a 
similar set up no effect of rearing system on adrenal responsiveness at 50 or 70 weeks of age, but at 
70 weeks of age, the ratios of heterophils to lymphocytes (H:L) tended to be higher in hens reared 
on deep litter and were significantly higher in hens reared on litter and moved to furnished cages, 
but not conventional cages, indicating that they were more stressed. Conversely, antibody 
production in response to immune challenges was greater in the hens that had been reared on litter. 
The authors suggested that the effects on immune response may have been associated with 
pathogenic load found in the floor and furnished cage environments rather than stress due to the 
rearing system or housing system per se.  

Thus, factors found to be affected by transferring loose floor-reared pullets to cages for the 
laying period are fear level, plumage condition, mortality, use of resources (nests and dustbath), 
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stress level and immune system, but whether the effects are positive or negative for the welfare 
continue to be unclear, as results from different investigations are contradicting. Before final 
conclusions can be made on the effect on welfare of floor-rearing birds destined for furnished cages 
during the laying period more research is needed. 

3.3.1.3 Loose house systems to loose house systems 
Loose house systems may be quite differently designed. The trend for the laying houses in 

Denmark is to abandon floor systems, where perches and nest boxes are the only resources in three-
dimensional space and instead to bring in aviaries, i.e. multi-tier systems where resources are placed 
on several levels. Research has shown that for the hens to use aviaries optimally, the rearing system 
should be considered carefully. Aviary-reared birds have been found to use more platforms with 
feed troughs, fly and jump more than floor-reared hens throughout the laying period in aviaries 
(Colson et al., 2005). They also lay fewer eggs outside of nests, potentially reducing the risk of 
cloacal cannibalism (Colson et al., 2005). In another study, it has been shown that rearing in 
aviaries with feed and water provided on elevated platforms (aviary rows), compared to provision 
of feed on the floor, increases the use of elevated levels in aviaries at adulthood, instigates a higher 
accuracy of long flights and jumps, reduces mortality during rearing and increases the number of 
eggs laid in nest boxes (Colson et al., 2008). The mortality rate of floor-reared hens was higher than 
that of hens reared in aviaries with feeders located on platforms both before and after transfer 
(Colson et al., 2008). From these two studies, it can be concluded that rearing pullets in aviaries 
rather than furnished floor pens ensure better adaptation to being housed in aviaries during the 
laying period because of improved ability to navigate and to find feed.  

3.3.1.4 Organic and free-range: Outdoor access during rearing 
Only a few studies have addressed the effects of outdoor access during rearing and how 

outdoor experience during rearing affects ranging behaviour of laying hens. Usually, only a small 
proportion of adult hens are ranging outside at any one time (Bubier and Bradshaw, 1998; Zeltner et 
al., 2004; Hegelund et al., 2005; Keeling et al., 1988). It is likely that experiences with outdoor area 
during rearing promote use of outdoor area in the laying period. Grigor et al. (1995) found in an 
emergence test conducted outdoors that birds handled and exposed to outdoor area from 12 to 20 
weeks of age emerged from the box more quickly and moved farther away from the box than 
handled and control birds. More recently, Krause et al. (2006) found that six week old layer chicks 
exposed to one week of access to an outdoor area were less fearful and learned to find a food 
reward significantly faster than controls without outdoor access. 

 

3.3.2 Effects of furnishing and enrichment  
As sensitive periods in development of behaviour mostly appear at a young age (Bateson, 

1979), early experiences with furnishing and enrichment are particularly important, as they may 
have long-lasting consequences (e.g. Johnsen et al., 1998). Appropriate enrichment during the 
rearing period reduces the risk of development of abnormal behaviour. For example, feather 
pecking is thought to develop as a consequence of lack of foraging or dust bathing material, 
resulting in ground pecks being misdirected to the feathers of conspecifics (section 3.3.2.2 in this 
paper; Hoffmeyer, 1969; Blokhuis and Arkes, 1984; Vestergaard et al., 1993; Vestergaard and 
Lisborg, 1993). The sensitive periods for learning about food and dust bathing material are 
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contained in the first 10 days of age. In addition, rearing in a complex environment increases the 
chance that birds have developed the necessary skills to navigate in the laying system (section 
3.3.2.1). Finally, exposure during the rearing period to furnishing and enrichment results in 
reduction of fear (section 3.3.2.3).  

3.3.2.1 Perches 
Pullets are highly motivated to perch and prefer to use the highest perches available, 

indicating that anti-predator behaviour still exists despite many generations of domestication 
(Newberry et al., 2001). Chicks begin perching around 7 to 10 days of age, depending on a number 
of factors including height of the perches (Workman and Andrew, 1989; Riber et al., 2007b), access 
to natural daylight (Gunnarsson et al., 2008a), and presence of a broody hen (Riber et al., 2007b). 
The amount of time spent perching steadily increases over time, and Heikkila et al. (2006) found 
that the younger the chicks were at first daytime perch use, the younger they would start using 
perches for night time roosting. The use of perches as adults has been found to depend on the access 
to perches during rearing (Faure and Jones, 1982; Appleby et al., 1983), suggesting that there is a 
sensitive period, outside which learning is slower or more difficult. This has been supported by 
Gunnarsson et al. (2000)  who showed that the spatial cognitive skills of hens reared without access 
to perches are impaired. Appleby and Duncan (1989) argued that whereas the physical process of 
jumping up on perches (i.e. the motor mechanisms) is prefunctionally developed in chicks, the 
chicks have to learn to move in more than two dimensions, i.e. the perceptual mechanism for 
recognising the perches as possible resting/escape area needs functional experience to develop. A 
positive association between first perch use and time spent under the perches during the first two 
weeks posthatch has been shown (Heikkilä et al., 2006). Some training is also needed, as Colson et 
al. (2008); described in chapter 3.3.1.3) found that the more complex the environment is during 
rearing, the greater use of elevated levels in aviaries, the higher accuracy of long flights and jumps, 
the lower pullet mortality and the more eggs are laid in nest boxes during adulthood. 

A study of 59 Swedish flocks of different hybrids showed that access to perches during 
rearing reduces the prevalence of floor eggs and cloacal cannibalism in loose-housed birds in the 
laying period (Gunnarsson et al., 1999). Another study of 64 Swiss rearing flocks also indicated that 
rearing with access to perches reduces the occurrence of feather pecking during the rearing period 
(the laying period was not investigated; Huber-Eicher and Audigé, 1999). Impaired development of 
perching, resulting in poor usage of perches, may also possibly increase the risk of smothering as 
the level of fear may be increased (Hansen, 1976; Brake et al., 1994; Keeling, 1997). Furthermore, a 
study of cage-housed hens revealed that access to perches during rearing resulted in adult hens with 
fewer broken back claws (Hester et al., 2013b). Perches may also have negative effects on welfare, 
as the risk of colliding with obstacles increases, increasing the risk of keel bone damages 
(Donaldson et al., 2012). On the other hand, access to perches during rearing has been found to 
improve bone mineral content in the laying period, improving the strength of the bones (Hester et 
al., 2013a). Keel bone damages have been found to be related to poor bone strength (Rodenburg et 
al., 2014). Thus, perches may have both positive and negative impact on prevalence of keel bone 
fractures.  

3.3.2.2 Substrate and quality 
Early experiences with litter have significant effects on development of behaviour, including 

behaviour considered problematic (e.g. floor eggs and feather pecking). For instance, the provision 
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of sand and straw compared to wire from hatch until four weeks of age resulted in increased 
plumage quality, reduced feather pecking, reduced expression of fear-related behaviour and reduced 
mortality in adult birds housed on straw (Johnsen et al., 1998). This is in line with an earlier study 
indicating that rearing on substrate as compared to rearing on wire resulted in less feather pecking 
in adult birds housed in pens (Blokhuis and van der Haar, 1989). Bestman et al. (2009) also found 
that lack of litter during the first four weeks of life and the absence of daylight at the age 7-17 
weeks were significant predictors of feather damage during the laying period. Rearing chicks on 
litter or sand as opposed to wire has been found to have a preventive effect on development of 
feather pecking, even when the hens are later moved to a barren environment (Vestergaard et al., 
1997). Beneficial effects on feather pecking of providing long straw in a study have also been 
documented (Huber-Eicher and Wechsler, 1998). This finding is supported by a later experimental 
study by Blokhuis (1991). Access to sand and peat during rearing instead of only straw reduced 
deterioration of plumage condition in adult birds (Nørgaard-Nielsen et al., 1993). In an aviary 
system, early access to litter lowered mortality but did not affect cannibalism (Aerni et al., 2005). 
Nicol et al. (2001) found that exposure to wood-shavings for a minimum of 10 days during the 
rearing period reduced feather pecking compared to keeping pullets continually on wire throughout 
the rearing and adult periods. However, current substrate was of great importance and adult hens 
housed on wood-shavings performed significantly more ground pecking and less feather pecking 
than birds housed on wire, regardless of previous experience. 

A Swiss study used data from aviary reared birds housed on plastic grids or having access to 
litter in rows the first two weeks of age, where after all groups were given identical conditions with 
unrestricted access to litter (Huber-Eicher and Sebö, 2001). The birds reared on litter spent more 
time foraging (week 5) and less time feather pecking (weeks 5 and 14). Gilani et al. (2013) also 
found that a lower proportion of hens foraging was associated with severe feather pecking during 
the rearing period in organic and indoor loose housing systems. A recent study of 47 rearing flocks 
in the Netherlands (de Haas et al., 2014) showed that disruption of access to litter from 7-10 days 
posthatch and limitation of litter supply in the aviary rows increased severe feather pecking, feather 
damage and fearfulness during the rearing period. In a study of 28 commercial organic flocks in the 
Netherlands, the absence of litter during the first four weeks of rearing was predictive of an elevated 
incidence of feather pecking during the laying period (Bestman and Wagenaar, 2003). This is 
apparently contradicted by a similar study suggesting that provision of wood shavings during day 1-
20 of age compared to wire does not influence severe feather pecking in adult birds (de Jong et al., 
2013).  

3.3.2.3 Other types of enrichment 
Dark brooders, i.e. warm, dark and enclosed areas simulating the brooding behaviour of the 

broody hen, have been shown to reduce the prevalence of feather pecking and cannibalism. Johnsen 
and Kristensen (2001) investigated the short-term effects of use of brooders and found that four 
weeks old chicks reared with dark brooders showed lower levels of severe feather pecking than 
those brooded under heat lamps. Dark brooders have also been found to have long-term preventive 
effects on severe feather pecking and cannibalism in an experimental study (Jensen et al., 2006). At 
the end of the experiment (23 weeks of age), hens reared with brooders had a better plumage and 
skin condition and reduced mortality compared to control birds. Gilani et al. (2012) investigated the 
effect of dark brooders on farm and found a reduced prevalence of severe feather pecking and 
improved plumage condition of beak-intact birds over the period from placement to 35 weeks of 
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age, with no adverse effect on growth, body weight uniformity or mortality at the end of rearing. 
Dark brooders have been found to improve behavioural synchrony between birds (reducing the risk 
of active birds pecking inactive birds), reduce disturbances during resting and result in calmer birds 
(Riber et al., 2007a; Gilani et al., 2012).  

There is strong evidence that enriching the rearing environment reduces fear in poultry, both 
during the rearing and the laying period. For example, birds reared in pens containing brightly 
coloured plastic bottles, balls and rattles, and exposed to handling and to human voices by radio 
during daylight hours had lower levels of potentially damaging fear reactions and incurred fewer 
knocks against the cage during depopulation than non-enriched birds (Reed et al., 1993). Jones 
(1982) found that chicks raised with a variety of objects were less immobile and fed, jumped, 
walked and vocalised more in an open field test. They also showed shorter latencies to emerge into 
an open area in the hole-in-the-wall test. Access to environmental enrichment in terms of peckable 
strings during the rearing period has been shown to reduce feather pecking in both the rearing and 
the laying period, with the effect in the rearing period being most pronounced if introduced from 
hatch (McAdie et al., 2005). Introduction of strings in the laying period seems to fail reducing 
feather pecking (Glatz, 2000).  

 

3.3.3 Effects of feeding-related factors 
In an experimental study, Savory et al. (1999) found that plumage damage during rearing 

depended on the food form provided; pullets fed pellets had a higher plumage damage score than 
pullets fed mashed feed. This has been demonstrated in a number of studies of both pullets and 
adult hens (reviewed by Savory et al., 1999), and is thought to be due to more time spent feeding 
with mash than pellets (Jensen et al., 1962). A study of 34 flocks from 29 rearing farms indicated 
that an increasing number of diet changes during rearing were associated with an increased 
incidence of feather pecking outbreaks in adult birds (Gilani et al., 2013). Experimental studies also 
suggest that provision of whole grain in substrate during the rearing period increases foraging 
directed to the floor and reduces damage due to feather pecking in adult birds (Blokhuis, 1991; 
Blokhuis and van der Haar, 1992). A study including 22 free range and organic laying farms (Drake 
et al., 2010) indicated that the presence of chain feeders, compared to feed hoppers, was associated 
with an earlier onset of severe feather damage.  

Few studies have addressed the effects on welfare of feeder and drinker space during rearing. 
Gilani et al. (2014) found the rate of severe feather pecking to be associated with feeder type; it was 
significantly lower when more than one type of feeder was used and significantly higher when 
compartmentalised pans were used, both compared with the use of chain feeders only. Knierim et 
al. (2008) found drinkers to be one of three factors during rearing that accounted for 79% of the 
variation in plumage condition during lay in 23 organic farms. However, no details are provided on 
which aspects of the drinkers the authors looked into (space, design, etc.). From adult hens it is 
known that they can accommodate a range of feeder space (5.8, 7.1, 8.4, 9.7, 10.9 or 12.2 cm/hen) 
by adjusting time spent feeding, synchronisation at the feeder and the number of switches at the 
feeder without affecting parameters such as feather score, body weight and body weight uniformity 
(Thogersen et al. 2009). Whether this applies to pullets is not known. Pullets are likely to be less 
flexible, as they may be more affected by social facilitation than adults, i.e. when one pullet initiates 
an activity others will join. This may result in frustration and aggression, if there is insufficient 
feeder space available for all individuals to feed simultaneously. On the other hand, young animals 
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tend to keep a lower inter-individual distance and are therefore likely to accept more crowding 
around the feeder. Anderson & Adams (1994b) found that body weight at 12 and 18 weeks of age 
depended on feeder space (long feed trough) available per pullet (White Leghorn). Body weight at 
4.0 cm feeder space was intermediate to body weights at 5.4 cm (highest) and 2.7 cm (lowest).  

 

3.3.4 Effects of stocking density and flock size  
Few recent studies have addressed the effects of stocking density and flock size during rearing 

on the welfare of pullets and the long-term effects on welfare after transition to the laying 
environment. There is a number of studies done several decades ago, but it is difficult to apply these 
results nowadays, as the hens used presently are genetically very different from the lines used 
decades ago and also the housing conditions have changed. Interpretation of results from density 
studies have to be done with care, as in most studies, especially the older ones, stocking density was 
altered by adjusting the number of birds in a cage or pen, thereby also affecting feeder and drinker 
space allowances.  

3.3.4.1 Stocking density 
A study of 64 Swiss flocks indicated that rearing in loose house systems at a stocking density 

lower than 10 pullets/m2 reduces the occurrence of feather pecking during the laying phase (Huber-
Eicher and Audigé, 1999). Hansen and Braastad (1994) found that floor-rearing at a lower density 
(6.5 vs. 13 pullets/m²) did reduce occurrence of feather pecking during rearing, but not in the laying 
period. However, the plumage condition continued to be better in the laying period in those hens 
that were reared at the low density. Similarly, in a Dutch study of 28 rearing flocks in loose house 
systems, split into 51 flocks of laying hens, a higher number of pullets being kept per square meter 
(range 15-53) in the first four weeks of life was associated with feather damage during the rearing 
period (Bestman et al., 2009). However, the researchers noted that it was hard to differentiate the 
influence of stocking density from the influence of lack of litter during the first four weeks, as most 
of the flocks with high densities also lacked litter during the first four weeks. In contrast, Gilani et 
al. (2013) found no association between stocking density during rearing in loose house systems and 
current or future feather pecking in an on-farm study. Using a planimetric method compared with 
the space allowance in alternative housing systems for laying hens, Spindler et al. (2013) concluded 
that the maximum stocking density recommendation for pullets age 16 weeks should be between 11 
and 14 birds/m2 depending on the genetic line used (Lohmann Tradition: 11 birds/m2; Lohmann 
Brown: 12 birds/m2; Lohmann Selected Leghorn: 13 birds/m2 and Dekalb White: 14 birds/m2). 
However, they also recommended that these suggested maximum stocking densities should be 
verified by further investigations using specific observations of behaviour.  

Carey (1987) found that rearing in cages at either 311, 259 and 239 cm2/individual resulted in 
lower body weight at 18 weeks of age in pullets reared at the highest stocking density. At stocking 
denisites of 311, 259 and 222 cm2/individual the pullets reared at the highest density had higher 
mortality at 20 weeks of age (Carey, 1987). More recently, Pavan et al. (2005) found no effect of 
stocking density on weight gain or uniformity during the rearing period, when rearing brown pullets 
in cages at 276, 250, 229 and 211 cm2/individual from 0 to 6 weeks and 500, 417 and 357 
cm2/individual from 6 to 16 weeks. Welfare indicators such as level of fear, plumage conditon, 
behavioural activity, frustration, etc. have not been investigated in relation to stocking density in 
cages. 
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3.3.4.2 Flock size 
The few existing studies mainly investigated flock sizes significantly smaller than those used 

at commercial farms (e.g. Meuniersalaun et al.,1984). Stocking density, total area and enrichment 
are thought to have greater effect on welfare than the flock sizes used commercially. The natural 
flock size for feral fowl and red jungle fowl (the ancestor of the domestic fowl) does not exceed 25 
individuals, and in flock sizes of 120 or more individuals the domestic fowl is unable to recognise 
individuals (D’Eath and Keeling, 2003). In light of this, flock size may not play a major role, under 
the condition that ventilation, equipment, facilities, etc. can accommodate the actual flock size 
equally well. The exception is the effect of flock size on use of outdoor areas. Gilani et al. (2014) 
found that the percentage of pullets observed using the range was higher with reduced flock size 
(range 92–15,848), which is similar to findings during the laying period (Bubier and Bradshaw, 
1998; Zeltner et al., 2004; Hegelund et al., 2005).  

 

3.3.5 Effects of lighting, noise and gasses  
The domestic fowl responds behaviourally and physiologically different to different ranges of 

environmental factors such as light, noise and gasses. The ranges within each environmental factor 
to which the birds are exposed during rearing therefore influence the welfare of the birds during 
rearing and potentially also during the laying period.  

3.3.5.1 Lighting 
The light conditions during rearing affect development of feather pecking and cannibalism, 

and potentially the prevalence of these injurious types of pecking behaviour during the laying 
period. High intensities (30 vs. 3 lux) during rearing have been found to increase prevalence of 
severe feather pecking at 10 and 45 weeks of age, but not at 28 weeks of age (Kjaer and 
Vestergaard, 1999). In this study, the increased amount of severe feather pecking negatively 
affected the plumage condition at 11 weeks of age, but not at 28 and 46 weeks of age. Similarly, 
Hughes and Duncan (1972) found that high light intensities (0-2 weeks: 33-130 vs 8-33 lux; 2-8 
weeks: 6-44 vs 1-6 lux; 8-20 weeks: 11-44 vs 3-11 lux) during rearing resulted in pullets with a 
poorer plumage condition. Kjaer and Vestergaard (1999) found that light intensity during rearing 
tended to have a long term effect on mortality from 16 to 46 weeks, with higher mortality in the 
high light intensity. In contrast, Hartini et al. (2002) found that light intensity (5 lux vs. 60-80 lux) 
during rearing did not influence the incidence of cannibalism during the prelaying period (17-20 
weeks) or the early laying period (21-24 weeks). Light intensities of 3 and 10 lux did not affect 
feather pecking and cannibalism differently (Kjaer and Sørensen, 2002). A study of 22 free range 
and organic laying farms identified high light intensities during rearing as risk factor for an earlier 
onset of severe feather damage; each 100 lux increase was associated with a 12.2% reduction in 
time to reach a cutoff point where the average plumage condition of the flock was defined as poor 
(Drake et al., 2010). In contrast, the absence of daylight (providing high light intensities) at the age 
7-17 weeks in combination with not having litter at the age of 1-4 weeks was found to be a 
significant predictor of feather damage during the laying period in a Dutch on-farm study (Bestman 
et al., 2009).  
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High light intensities during rearing may reduce fear, both during rear and lay, as has been 
shown by Hughes and Black (1974) using light intensities ranging from 17-22 lux (low) and 55-80 
lux (high). Kjaer and Vestergaard (1999) found an increase in gentle feather pecking during rearing 
in low light intensities (3 vs. 30 lux), and suggested that the low light intensity impaired the birds’ 
ability to identify environmental cues during early development. This may also explain why Gilani 
et al. (2013) found that larger variation of light intensity within the house was associated with a 
reduced frequency of gentle feather pecking during rearing. A light intensity above 5 lux is 
necessary for the pullets to see and to allow for proper inspection. At light intensities below 5 lux, 
light is unable to pass directly through the skull and cranial tissues to the pineal gland, where it 
suppresses the production and release of seretonin and melatonin (Zawilska et al., 2004).  

In an on-farm study, Gilani et al. (2013) found that the risk of severe feather pecking was 
increased during the rearing period if the photoperiod was short (h/day ranged from 9.8-24 in the 
study). The effect was not carried on into the laying period. Indirectly, the length of the photoperiod 
may affect the prevalence of cloacal cannibalism. Onset of lay prior to 20 weeks of age has been 
related to an increased risk of vent pecking (Potzsch et al., 2001). Since timing of sexual maturation 
can be controlled using short photoperiods with increasing day length (Lewis et al., 1998), the risk 
of cloacal cannibalism can potentially be reduced by delaying onset of lay by careful management 
of the photoperiod. Newberry and Blair (1993) showed that birds reared with a constant 23 h of 
light and 1 h of darkness were less fearfull and easier to handle than those reared with a lighting 
program changing between 6-23 h of light depending on age. Mashaly et al. (1988) found that 
chicks reared with 16 h of light had a higher lymphocyte count and a more active lymphocyte 
response compared to chicks reared in 8 h of light, indicating an enhanced immune response in 
birds having a longer photoperiod.  

In pullets meant for a laying system with access to outdoor range, the light conditions during 
rearing may affect the use of the outdoor area, both during rear and lay. Gilani et al. (2014) found 
that the percentage of the flock that was on the range (the rearing and laying period combined) 
increased with higher light intensity in the house (mean 123 lux, range 2–687 lux). Gunnarsson et 
al. (2008b) concluded that pullets reared for a production with access to outdoor areas should be 
reared with access to natural light, as pullets reared with access to natural light showed a higher 
preference for natural light at the age 14 weeks than pullets reared without access to natural light. In 
addition, pullets reared with access to natural light tend to start night time perching at an earlier age, 
which may have a reducing effect on prevalence of cannibalism.  

3.3.5.2 Noise 
High levels of noise may interfere with social communication between individuals by 

masking auditory communications. It may function as a stressor (65 vs 90 dB(A), Campo et al., 
2005) and increase time spent resting, indicating disruption of sleep (60 vs. 80 dB(A), O’Conner et 
al., 2011). There is evidence that adult hens find loud noise aversive (McAdie et al., 1993: 90/95 vs. 
100 dB(A); MacKenzie et al., 1993: 70/80 vs. 90 dB(A)). It seems reasonable to assume that this 
also applies to pullets. Pullets may be even more sensible to high levels of noise, due to lack of 
habituation. A study of 34 flocks from 29 rearing farms in the UK indicated that the probability of 
severe feather pecking at 35 weeks was reduced when the range in sound level in the house at the 
end of rear was less (mean 7.8 dB, range 0–18 dB; Gilani et al., 2013). Furthermore, higher average 
sound levels (mean 58.3 dB, range 32–66 dB) during rear were associated with an increased feather 
damage at 35 weeks (Gilani et al., 2013). Another study of 22 free range and organic laying farms 
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identified higher sound levels (mean 59.4 dB, range 14.3-80.0 dB) during rearing as risk factors for 
an earlier onset of severe feather damage; between 15 and 17 weeks, each 10 dB increase in sound 
was associated with 25.5% reduction in time to reach a cutoff point where the average plumage 
condition of the flock was defined as poor, and between 17-20 weeks with a 7.9% reduction in time 
to reach the predefined cutoff point for poor plumage condition of the flock (Drake et al., 2010). 

3.3.5.3 Gasses 
Ammonia exposure causes irritation to the mucous membranes in the eyes and the respiratory 

system and can increase the susceptibility to respiratory diseases (reviewed by Kristensen & 
Wathes, 2000). Research in adult hens has shown that ammonia may be aversive to hens with a 
threshold for this aversion between 0 and 25 ppm (Kristensen et al. 2000). It seems reasonable to 
assume that this also applies to pullets. In the study by Drake et al. (2010), raised concentrations of 
carbon dioxide (range 43-2000) and ammonia (range 0-100 ppm) were identified as risk factors for 
an earlier onset of severe feather damage. Every 15ppm increase in NH3 recorded between the ages 
of 15 and 17 weeks was associated with a 10.1% reduction in time to reach a threshold score for 
severely damaged plumage. Gilani et al. (2013) found that a lower ceiling height (range 0.7-3.1 m) 
during the rearing period was associated with prevalence of severe feather pecking during rearing, 
but not during lay. This may have been related to increased ammonia and carbon dioxide levels due 
to poorer ventilation in poultry houses with low ceilings.  

 

3.3.6 Effect of transition from rearing to laying environment   
A study of 28 rearing flocks producing 51 flocks of laying hens indicated that earlier transfer 

of birds from the rearer to producer (i.e. the larger the part of the rearing done on laying farm) 
decreases the severity of feather damage in adult birds and led to greater use of the outdoor areas in 
organic production (Bestman and Wagenaar, 2003). Similarly, Drake et al. (2010) also reported that 
remaining on the same farm during rearing and laying delayed the onset of severe feather damage. 
However, an increased number of changes between the rearing and the laying periods (feeder type, 
drinker type, light intensity etc.) were not associated with earlier onset of serious feather damage. 
As mentioned in chapter 3.3.2.2, Sherwin and Nicol (1993) found that earlier transfer (16 weeks or 
earlier) of floor-reared birds to laying cages reduced the risk of laying outside of the nest area. 
Further research needs to be done on the role of the transition from the rearing facility to the laying 
system as a risk factor for decreased welfare in the laying period.  
 

3.3.7 Effects of staff competence  
Lambton et al. (2013) tested the protective effects of a farm management package aimed at 

reducing the development of damaging pecking in farms with loose-housed laying hens in the UK. 
Fifty-three treatment flocks, in which the producers were advised in the use of preventative 
strategies against feather pecking, were compared to 47 that were not specifically instructed in the 
use of preventative measures. Bespoke management packages were designed for treatment flocks 
using 46 potentially protective management strategies generated from a systematic review of 
scientific literature. The study revealed that implementation of the management package, including 
measures directed at the rearing period, significantly reduced levels of injurious pecking during the 
laying phase (Lambton et al., 2013). Another study of 34 UK flocks from 29 rearing farms 
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supported the interpretation that the experience of staff caring for birds during the rearing period 
contributes to reducing feather pecking during lay (Gilani et al., 2013).  

Managing growth in a way that underweight pullets are avoided reduces the risk of uterine 
prolapse and hence cloacal cannibalism, as uterine prolapse may trigger cloacal cannibalism (Glatz, 
2005). It is also commonly thought that avoiding underweight pullets, and increasing uniformity, 
may lower the risk of development of feather pecking and cannibalism. However, research into this 
area seems to be very sparse. One study of Danish rearing flocks (both conventional and organic) 
found that the lower the average weight at 15 weeks of age in flocks of both white (n=222) and 
brown strains (n=158), the higher the mortality in the rearing period (Mørch et al., 2012). For the 
brown strains, uniformity of the flock also affected mortality; the less uniform the higher mortality 
in the rearing period. A tendency was found for flocks (n=39) of LSL housed in cages (both 
conventional and enriched) with a uniformity above 90% at 15 weeks of age to have a lower 
mortality during the laying period. In contrast, the body weight at 15 weeks of age had no effect on 
mortality during the laying period.  

 

3.3.8 Effects of bird material 
The bird material may influence the welfare during both the rearing and laying periods. 

Genetic different strains may differ in propensity to perform injurious pecking or to express fear. To 
alter the strains used genetically seems as a better alternativ than physically altering the birds by 
beak trimming. Chicks may be exposed to a beak trimming procedure during early life, which may 
affect a range of welfare aspects during both the rearing and the laying period (e.g. pain, feather 
pecking and cannibalism).    

3.3.8.1 Genetic strain 
Genetic selection against abnormal behaviour has been shown to be possible with regard to 

feather pecking (Su et al., 2005) and cannibalism (Craig and Muir, 1993; Muir and Craig, 1998). 
Both types of behaviour are heritable traits that can be reduced either by individual selection or by 
group selection. The heritability of feather pecking has been estimated to range from low to high 
(0.09 to 1.04), depending on the selection method and variable measured (reviewed by Jensen et al., 
2008), whereas a single study has found heritability of cannibalism to be 0.65 (Craig and Muir, 
1993). The breeding companies state that they take in tendency to feather peck and cannibalise in 
their selection programs, but it is unknown for the general public to what extent this is done. Lines 
of laying hens differing in the propensity to feather peck have been developed through individual 
selection, and these lines have been used in experimental research (Kjaer et al., 2001).  

Whether fearfulness is a trait that can be genetically selected for/against seems to be a more 
complex question. Genetic selection based on response to the tonic immobility test (fear test) 
resulted in heritabilities ranging between 0.18–0.32 (Craig and Muir, 1989; Campo and Carnicer, 
1993). Some studies do find differences between breeds. For example, Hocking et al. (2001) 
subjected two lines of commercial floor-reared pullets to several fear tests at five different times 
from hatch to 30 weeks of age and found strain-by-age interactions in response to the tonic 
immobility test. Albentosa et al. (2003) found mixed results when comparing responses to different 
fear tests. In contrast, Anderson & Jones (2012) found no differences in fearfulness behaviour 
between four genetically different stocks. Likewise, Hocking et al. (2004) found no evidence for 
strong between-breed genetic differences in fear. They speculated whether this was more due to the 
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proportion of the total variation that is explained by breed differences being low rather than 
implying that genetic variation does not exist. The variation within lines may be large and, 
therefore, selective breeding for or against fear within lines could be beneficial.  

3.3.8.2 Beak trimming  
According to the European legislation, beak trimming is allowed if carried out before the 

chick is 10 days old (1999/74/EC, 1999). However, the Danish Egg Association, a trade 
organisation for the Danish egg sector, has decided only to trade eggs from hens with intact beaks 
(battery hens from July 1, 2013; loose housed hens from July 1, 2014). Approximately 90% of all 
Danish eggs are traded by the Danish Egg Association. Thus, some 10% of Danish hens may 
potentially still be beak trimmed. Beak trimming is performed primarily to reduce the incidence of 
cannibalism and/or feather pecking. Previous work has shown beak trimming to be effective in 
reducing mortality due to cannibalism. For example, Guesdon et al. (2006) compared trimmed birds 
with untrimmed birds in both conventional and furnished cage systems. All systems showed a 
reduction in mortality with the use of beak trimming (4-8% vs. 40-51%). There is also a substantial 
amount of research showing that beak trimming improves feather condition (e.g. Lee and Craig, 
1991; Staack et al., 2007; Lambton et al., 2013), although one study found minimal feather pecking 
in both treatment groups (Sandilands and Savory, 2002a). A recent on-farm study by Gilani et al. 
(2013) found intact beaks to be a risk factor for prevalence of severe feather pecking during the 
rearing period, but not the laying period. 

The genotypes used in today’s egg production are different from those used 20, 10 or even 5 
years ago, so previous work should be interpreted with caution as it may not be representative for 
today’s genotypes. A large investigation of beak intact layers in Britain is currently running, but 
preliminary data are not to be published (personal communication prof. Claire Weeks). In Denmark 
a minor on-farm study of the prevalence of feather pecking and cannibalism involving 
approximately eight farms, each with one beak trimmed flock followed by one beak intact flock, 
will be carried out in 2013-2016. The Danish poultry industry has expressed that feather damage in 
beak intact hens housed in furnished cages is at an acceptable level, but no scientific investigation 
has been conducted to prove/disprove this postulate.  

The beak contains nerve fibres, thermoreceptors, nociceptors and mechanoreceptors (Gentle, 
1989). Partly amputation of the beak therefore results in pain, sensory loss and reduction in the 
bird’s ability to manipulate objects (Gentle, 1986a). The beak is a very important tool used by the 
bird in many activities including grasping food items, preening the plumage, removing 
ectoparasites, exploring the environment, nest building and during agonistic interactions with other 
birds. Trimming the beak influences these activities. For example, beak trimmed birds have been 
found to have a higher infestation of ectoparasites on their bodies due to the reduced ability to 
remove them (Mullens et al., 2010; Chen et al., 2011). Two different beak trimming methods are 
mainly used in Denmark; hot blade (HB) and infrared (IR) trimming. Hot blade is the traditional 
method and can be performed at any age, whereas infrared trimming is a more recently developed 
method that can only be performed at the hatchery. IR trimming can be performed with greater 
precision. When discussing the welfare implications involved in beak trimming, consideration must 
be made of the specific technique used, age of bird, severity etc. Unless stated otherwise, only 
research on birds trimmed at 10 days of age or younger is reported below. 

The evidence of acute pain associated with especially HB trimming is comprehensive. Typical 
signs of acute pain are; reduced general activity level and reduced beak related activities (feeding, 
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drinking, preening, foraging, exploration, etc.). There seems to be a short pain-free period 
immediately after HB trimming, which may last up to 26 hours (Gentle et al., 1991; Glatz et al., 
1992). After this period, trimmed birds not given analgesics show a significant reduction of feed 
intake compared to those given analgesics (Glatz et al., 1992). Angevaare et al. (2012) found a 
reduced body weight until eight weeks of age in IR treated chicks compared to untrimmed chicks. 
The intact birds were able to eat more efficiently when monitored at 89 to 106 days of age, as they 
could pick up approximately 63% more food in a single peck than IR treated birds. Litter-directed 
behaviour has been found to be less in HB trimmed birds than in birds with intact beaks (Sandilands 
and Savory, 2002b).  

Chronic pain is associated with neuroma formation in the beak stump (Breward and Gentle, 
1985). Breward and Gentle (1985) found evidence of neuroma formation in adult birds trimmed 
with HB equipment; however, neuromas may not form in the beaks of birds that are trimmed when 
very young. Gentle et al. (1997) found no evidence of neuromas in chicks that were HB beak 
trimmed at either 1 or 10 days of age. Activity was reduced for the week following treatment, but 
no long-term effects were recorded. Eskeland (1981) found that beak trimmed birds displayed 
increased nesting time, which may have been a sign of pain and/or a reduced ability to manipulate 
nesting material. It also appears that when trimming occurs after four weeks of age, there are more 
long-term adverse effects on behaviour, feeding activity and weight gain (Duncan et al., 1989). 
Breward and Gentle (1985) found neuromas in the beaks 20-30 days after trimming 1/3 of the beak 
of adult birds and also detected spontaneous firing of neurons in the beak, suggesting pain. 

However, even if beak trimming is performed within the short time frame allowed in the 
European Union (<10 days of age), the extent of acute pain seems to depend on age at the 
procedure. Jongman et al. (2008) trimmed chicks at day of hatch and found no reduction in feeding 
or pecking behaviour. Dennis and Cheng (2010) compared HB treated birds trimmed at two days of 
age to untrimmed birds in time spent pecking and force of pecking. They found that trimmed birds 
pecked less and pecked with less force at three weeks of age, but at four and five weeks of age no 
differences were found. Persyn et al. (2004) found that chicks HB trimmed at 7 to 10 days changed 
their meal patterns, so that trimmed birds ate smaller meals and had shorter intervals between 
feeding than birds with intact beaks.  

The severity of the trimming influences whether chronic pain due to neuromas develops. 
Lunam et al. (1996) treated birds at hatch with varying levels of HB trimming and combined it with 
varying cauterisation times. Neuromas were found in the beaks of all trimmed treatments at 10 
weeks of age, but the neuromas found in the mildest treatment regressed, whereas those found in the 
severely trimmed beaks persisted at 70 weeks of age. More deformities were also noted on the 
beaks of the severely trimmed birds. In addition, inappropriate temperature may possibly cause 
damage to the beak past the point of initial trim (Gentle, 1986b). 

A number of studies have compared the effects of HB and IR trimming on the behaviour and 
welfare of chicks. Dennis and Cheng (2012) found that HB trimmed birds, and those more severely 
IR treated, spent less time walking at five weeks of age, which the authors interpreted as signs of 
pain or discomfort. HB trimmed birds spent less time drinking than any IR treated birds to 10 weeks 
of age. IR trimmed birds have been found to have a better plumage condition than HB trimmed 
birds (Dennis et al., 2009). In an on-farm study, Carruthers et al. (2012) found that IR treated beaks 
were more consistent in length and had fewer abnormalities (cracks, asymmetrical regrowth, 
blisters, etc.) than HB treated beaks. Similarly, in an experimental study, Marchant-Forde et al. 
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(2008) found fewer abnormalities in IR trimmed birds than HB trimmed birds. Both treatment 
techniques resulted in a reduction in feed intake, with the IR trimmed birds consuming the least 
until four weeks of age. Trimmed birds (both HB and IR) were less active than the control birds to 
one week of age, with IR trimmed birds being the least (less time eating and drinking) and controls 
the most active. HB trimmed birds (less beak removed) were intermediate in their activity levels. In 
a large scale study, Honaker and Ruszler (2004) compared birds treated with IR and HB to intact 
birds and found that IR treatment reduced pullet body weight and feed consumption. In addition, IR 
trimmed birds had a higher pullet mortality compared to the HB trimmed birds, but not the controls.  

 

3.4 Conclusions 
Existing literature identifies a number of rearing-related factors influencing laying hen 

productivity and welfare. Rearing-related factors of importance include housing type, furnishing, 
enrichment, feeding, stocking density, flock size, sound and light levels, concentration of gasses, 
the transition from rearing to production facilities, and the competence of staff and the bird 
material. To ensure good welfare in pullets one should consider the following: 
• Pullets meant for loose housed systems during lay should be reared in loose housed systems. If 

the laying system is the aviary type, the rearing system should preferably also be aviary. 
• The effects on welfare of housing floor-reared birds in furnished cages during the laying period 

are unclear. More research is needed. 
• The literature indicates that to increase use of outdoor areas during the laying period in organic 

and free-range hens, pullets should be reared with access to outdoor ranges.  
• Pullets should have access to perches no later than at seven days old, preferably from day old. 
• Pullets should have constant access to litter from day old, regardless of rearing system. This is 

under the condition that litter is available (nearly) continuously during the laying period, which 
is often not the case in enriched cages.  

• Further enriching the rearing environment (besides perches and litter) may have beneficial 
effects on fear and abnormal behaviour.  

• Pullets should be fed mashed/crumbled feed, not pellets. 
• Effect of feeder and drinker space on welfare is poorly investigated, but one old study suggests 

that feeder space should exceed 4.0 cm per pullet to avoid negative effects on growth. 
• Research indicates that the stocking density at the end of the rearing period in loose house 

systems should not exceed 14 light strain pullets/m² or 11 heavy strain pullets/m2 for pullets to 
have sufficient space and for the prevalence of feather pecking to be reduced. Further reduction 
in stocking density may reduce the risk of development of abnormal behaviour further.  

• Knowledge of the effect of flock size on welfare is sparse. The exception is that smaller flock 
sizes result in increased use of outdoor ranges. 

• Indoor light intensities should be minimum five lux. An upper level is hard to define. There 
seems to be beneficial effects of high light intensities on some aspects of welfare, but high light 
intensities may also increase the risk of development of feather pecking and cannibalism.  

• Long photoperiods seem to increase many aspects of welfare in pullets. However, too long 
photoperiods result in lack of sleep and are, therefore, likely to reduce welfare. It is unclear 
what the optimum is, but it is likely to be around 12-15 hours of light/day. More research is 
needed before further conclusions can be reached. 
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• Large variation in sound levels and high sound levels should be avoided during rearing. Sound 
levels below 65 dB(A) have been found to have positive effects on welfare of adult hens.    

• High concentrations of ammonia and carbon dioxide should be avoided during rearing. For 
ammonia the maximum concentration should not exceed 25 ppm, and preferably be lower. 

• Transfer of pullets from the rearing to the laying facility should be done before the pullets reach 
16 weeks of age and preferable earlier.  

• Staff competence should be increased by education and support from skilled professionals. This 
seems to be especially important now that beak trimming is practised in less than 10% of the 
rearing flocks in Denmark. Flocks with intact beaks require more careful management for 
prevention of injurious pecking behaviour.   

• Selection for commercial genetic lines with low propensity for injurious pecking behaviour and 
with low levels of fear should continue.  

• If beak trimming is performed, it should be done using the more gentle methods (e.g. infrared 
trimming), and it should be performed at as early an age as possible, preferably at day-old. Also, 
the severity should be minimised to less than 1/3 of the upper beak. 
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4. Del 2: Vurdering af anbefalinger i eksisterende brancheretningslinjer 
Nedenstående er en vurdering ud fra et velfærdsmæssigt synspunkt af de i branchekoden 12 

punkter samt bilag 1. Til grund for vurderingen ligger en gennemgang af den videnskabelige 
litteratur på området (se kapitel 3). Ønskes en uddybende forklaring på vurderingen i de enkelte 
punkter, kan læseren derfor gå til de relevante underafsnit i kapitel 3. Kun punkter, der ligger inden 
for fagområderne adfærd og velfærd, er vurderet. Punkter, der falder udenfor, er angivet med ”ingen 
kommentarer”. I kursiv opremses punkterne, som de er angivet i branchekoden. Under hvert punkt 
følger vurderingen af punktet med normal skrifttype. 

Sammenfattet vurderes det, at branchekoden indeholder anbefalinger for hovedparten af de 
vigtigste faktorer, der har betydning for hønnikers velfærd. Enkelte punkter er dog vagt formuleret 
og uden specifikke angivelser af den optimale max/min værdi af den omtalte faktor. Dette gælder 
specielt i pkt. 3, hvor der ingen angivelser er af anbefalet minimum lysintensitet samt maximal 
støjniveau, støvindhold og ammoniakkoncentration. Der er derfor potentiale for, at indholdet i 
branchekoden, der vedrører velfærd, kan forbedres ved at der tilføjes nogle max/min grænseværdier 
for nogle faktorer. Yderligere er der punkter, hvor man vil kunne opnå forbedret velfærd ved at 
anføre krav i stedet for henstillinger. Det gælder fx pkt. 3j, hvor man kunne stille krav om, at 
hønniker, der i æglægningsperioden skal huses i gulvsystemer med ressourcer i flere niveauer, skal 
opdrættes i lignende systemer. Når der angives specifikke målbare enheder, foreligger der ikke altid 
videnskabelig viden om de velfærdsmæssige konsekvenser heraf. Det gælder fx for pkt. 6 
vedrørende belægningsgrad. Nogle faktorer bør derfor undersøges nærmere, før effekten af 
anbefalingerne i branchekoden på velfærd kan vurderes.     

 

1. Gældende regler for opdrætning af hønniker jf. GMP-planen for 
konsumægsproduktionen 

Ad1) Ingen kommentarer.  

 

2. Generelle bestemmelser vedr. indkøb og salg af levekyllinger 

Ad2) Ingen kommentarer.  

 

3. Indretning af opdrætningssystemet m.v. 

a. ”Opdrætningssystemer og tekniske anlæg skal være i god stand og indrettet således, at 
kyllingerne ikke kan komme til skade. Systemet skal være indrettet, så kyllingerne ikke 
kan undslippe. Der skal i huset være anordninger eller foranstaltninger, der giver 
mulighed for direkte eller uhindret daglig inspektion af kyllingerne samt let udtagning af 
kyllingerne.” 

Ad a) Punktet er fyldestgørende. 

 

b. ”Lyset i huset skal være tilstrækkeligt til, at kyllingerne kan se hinanden, samt 
tilstrækkeligt til, at der kan foretages inspektion af flokken. Lyset skal så vidt muligt 
være fordelt jævnt i hele huset.” 
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Ad b) En minimumsværdi for lysintensitet bør specificeres. Ifølge eksisterende 
videnskabelig litteratur bør der være minimum 5 lux i huset.  

 

c. ”Der skal sikres en døgnrytme på 24 timer. Det anbefales at følge et udarbejdet 
lysprogram til anvendelse for produktion af opdræt.” 

Ad c) I forhold til velfærd foreligger der ingen klare videnskabelige undersøgelser af den 
optimale varighed af lysperioden under opdræt.  Indtil det er undersøgt nærmere vil det 
bedste bud på en døgnrytme vurderet ud fra de foreliggende undersøgelser være en 
lysperiode på 12-15 timer og en mørkeperiode på 9-12 timer.   

 

d. ”Bygningernes isolering, opvarmning og ventilation skal sikre, at luftventilation, 
støvindhold, temperatur, relativ luftfugtighed og koncentration af luftarter holdes på et 
niveau, som ikke er skadeligt for kyllingerne. Ved max. belægning skal der rettes særlig 
opmærksomhed i forhold til behov for øget ventilation.” 

Ad d) Maksimumværdi for ammoniak bør angives. Fra æglæggere vides, at 
ammoniakkoncentration ikke må overskride 25 ppm.  

 

e. ”Støjniveauet skal holdes så lavt som muligt og vedvarende eller pludselig støj skal 
undgås.” 

Ad e) Maksimumværdi for vedvarende støj bør angives. Negative effekter på velfærd 
hos voksne høner er fundet ved værdier over 65 dB(A). Det synes fornuftigt at antage, at 
det samme er gældende for hønniker, der må formodes at være mere sensitive overfor 
høje støjniveauer.  

 

f. ”Gulvet i opdrætningshuset skal være fast og ved gulvopdrætning skal det være dækket 
med strøelse så som halm, høvlspåner, sand eller tørv.” 

Ad f) Megen forskning viser, at hønniker har et adfærdsmæssigt behov for at fouragere 
og støvbade i strøelse. Dette gælder også hønniker opdrættet i bur. Der er både 
kortsigtede og langsigtede velfærdsmæssige fordele ved at give hønniker adgang til 
strøelse. Dog kan der opstå frustration hos hønnikerne, hvis de opfatter 
æglæggersystemet, som ringere end opdrætssystemet. Dette kan ske, hvis de fx havde fri 
adgang til strøelse i opdrætssystemet, men udsættes for begrænset adgang til strøelse i 
æglæggersystemet. Selvom adgang til strøelse er påbudt ved lov i de berigede bure i 
æglæggersystemet, så er tilgængelig strøelse i praksis ofte ikke tilfældet. Opstår der 
frustration, vil det påvirke velfærden negativt, bl.a. ved at risikoen for udvikling af 
fjerpilning og kannibalisme øges.   

Det bør derfor overvejes om hønniker uanset opdrætssystem og kommende 
æglæggersystem skal have adgang til strøelse. Før en sådan beslutning træffes bør der 
laves grundige undersøgelser af de velfærdsmæssige konsekvenser.  
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g. ”Der skal i alle gulvopdrætningssystemer være siddepinde tilgængelige for kyllingerne, 
hvis kyllingerne efterfølgende skal anvendes som æglæggere i den alternative 
produktion. Antal og størrelse skal svarer til flokkens omfang og dyrenes størrelse.” 

Ad g) En specificering af minimum længde siddepind pr. hønnike alt efter alder og 
hønelinje (tung/let) bør angives. Det er vigtigt, at der er tilstrækkelig med 
siddepindeplads til, at alle hønniker kan sidde på pindene samtidigt (nattebrug). Det bør 
desuden angives, at hønniker skal have adgang til siddepinde senest når de er 7 dage 
gamle, og gerne fra de er daggamle. 

Hønniker har et adfærdsmæssigt behov for at hvile så højt over jorden som muligt. De er 
derfor meget motiverede for at anvende siddepinde. Der er både kortsigtede og 
langsigtede velfærdsmæssige fordele (og enkelte ulemper) ved at have adgang til 
siddepinde. Adgang til siddepinde bør derfor være et krav i alle opdrætssystemer, 
inklusiv bursystemer. 

 

h. ”Der skal være tilstrækkelig trugplads til både foder- og vandsystem, og det skal være 
tilgængelig for alle kyllinger, fordelt jævnt over hele huset. 

 

Krav ved gulvopdrætning (ved udsætning): 

Ved aflange fodertrug skal der være min. 4 cm pr. kylling, og ved runde fodertrug skal 
der være mindst 1 cm fodertrug pr. kylling. Der skal være mindst en nippel pr. 10 
kyllinger. Ved runde drikketrug mindst 1 cm trugplads pr. kylling. 

 

Krav ved buropdrætning (ved udsætning): 

Ved aflange fodertrug skal der være min. 4 cm pr. kylling. Hver kylling skal ved opstart 
have adgang til mindst 3 nipler eller kopper. Ved eksisterende anlæg skal hver kylling 
have adgang til mindst 2 nipler eller kopper ved udsætning. Ved nyetablering skal der 
være mindst 3 nipler eller kopper til rådighed for hver kylling på 
udsætningstidspunktet.” 

Ad h) En vurdering af de specifikke krav kan ikke gives, da der mangler opdaterede 
undersøgelser af emnet. En ældre undersøgelse (Anderson & Adams, 1994b) fandt at 
kropsvægten ved 12 og 18 uger afhang af hvor meget plads, der var til rådighed pr. 
hønnike ved et aflangt fodertrug. Kropsvægten ved 4,0 cm fodertrug pr. hønnike var 
intermediær i forhold til 5,4 cm (højeste vægt) og 2,7 cm (laveste vægt). Denne 
undersøgelse kunne dermed antyde, at de anbefalede 4 cm trugplads per hønnike ikke er 
tilstrækkelig. De nutidige hønelinjer er genetisk meget forskellige fra dem, som man 
anvendte for 20 år siden. Vægt og foderindtag er dermed anderledes, hvorved behovet 
for plads ved fodertrug påvirkes. Det samme gælder for behovet for drikkenipler. Emnet 
bør undersøges videnskabeligt inden en endelig vurdering af anbefalingerne kan 
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foretages. Indtil det er undersøgt nærmere, bør en anbefaling af trugplads per hønnike 
være nærmere 5,4 cm end 4,0 cm. Denne konklusion er dog baseret på et spinkelt 
grundlag.  

 

i. I alle opdrætningssystemer skal der være installeret alarmsystem for hurtig indgriben 
ved svigt i de tekniske installationer. 

Ad i) Punktet er fyldestgørende. 

 

j. Det bør tilstræbes, at den enkelte flok i opdrætningsperioden opdrættes i tilsvarende 
produktionssystem, som skal anvendes i den efterfølgende æglægningsperiode.  

Ad j) Med den viden, der foreligger på nuværende tidspunkt, er dette punkt 
fyldestgørende. Dog bør det være et krav og ikke blot tilstræbes, at hønniker, der i 
æglægningsperioden skal huses i gulvsystemer med ressourcer i flere niveauer, skal 
opdrættes i lignende systemer, så de opnår gode færdigheder i at navigere i det 
tredimensionelle rum. Det bør undersøges nærmere, hvordan velfærd påvirkes af 
overgangen fra opdræt i et gulvsystem til æglægningsperioden i berigede bure. 

 

k. På produktionsstedet skal der være indrettet adgangsforhold med håndvask med 
rindende vand med tilkoblet afløb og mulighed for at desinficere hænderne. Der skal 
være etableret en uren og ren zone, og ved skillelinien, skal der skiftes overtrækstøj og 
fodtøj. 

Ad k) Ingen kommentarer. 

 

l. På produktionsstedet skal der være indrettet veje og tilkørselsforhold, der er veldrænede 
og af fast materiale, der muliggør en let tilgang til rampen, hvor dyrene læsses. Om 
nødvendigt skal der gennemføres snerydning. 

Ad l) Ingen kommentarer. 

 

m. Udendørsarealerne omkring produktionshusene skal holdes ryddelige, og vegetation 
skal fjernes i en bræmme på minimum 1,5 m fra husene. Ved porte og døre skal pladsen 
være veldrænet og af fast materiale. Der skal sikres skadedyrsbekæmpelse ved et 
autoriseret firma. 

Ad m) Ingen kommentarer. 

 

4. Næbtrimning 

”Der må kun foretages næbtrimning på dyr, som er under 10 dage gamle. Der må maximalt 
trimmes en tredjedel af kyllingens næb målt fra næseborets yderste del til næsespidsen. Der bør 
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forud for bestilling af kyllinger aftales med aftager af hønnikerne, om det anses for nødvendigt, 
at dyrene næbtrimmes.” 

Ad 4) Der er enighed om at brug af infrarød laser (IR) frem for at klippe (HB) er en mere 
skånsom næbtrimnings-procedure. Forbedret velfærd vil derfor kunne opnås ved anvendelse af 
IR frem for HB. Om muligt bør næbtrimnings-proceduren udføres ved så tidlig en alder som 
muligt. Anvendes IR vil proceduren under alle omstændigheder udføres på rugeriet, altså inden 
kyllingerne er 3 døgn.  

Om næbtrimning fortsat bør være tilladt er svært at afgøre på nuværende tidspunkt. Der er 
mange velfærdsmæssige fordele ved undladelse af næbtrimning, men det kan også føre til 
alvorlige problemer med fjerpilning og kannibalisme. Der mangler viden om konsekvenserne 
ved undladelse af næbtrimning, ligesom viden om hvordan udbrud bremses i omfang. Derimod 
findes der grundet mange års forskning i emnet stor viden om faktorer, der forøger risikoen for 
udvikling af disse skadevoldende adfærd. Både opdrættere og producenter bør efteruddannes, så 
de så vidt muligt tilbyder dyrene de bedst egnede vilkår i forhold til forebyggelse af 
skadevoldende adfærd, og så de får redskaber, der kan anvendes til mindskning af problemernes 
omfang, hvis skadevoldende adfærd udvikles. 

 

5. Tilsyn med produktionsanlægget og personale 

Ad5) Ingen kommentarer.  

 

6. Belægningsgrad og udtynding 

”For den konventionelle opdrætning af hønniker er der ingen max. eller min. krav til 
flokstørrelse. Belægningsgraden i huset er afhængig af produktionssystemet og dets varme- og 
ventilationskapacitet. 

 

Opdrætning på gulv: 

Det anbefales, at belægningsgraden ved udsætning ikke overstiger 18 brune hønniker pr. m2 
nytteareal.  

Det anbefales, at belægningsgraden ved udsætning ikke overstiger 20 hvide hønniker pr. m2 
nytteareal. 

Udtynding skal så vidt muligt undgås i gulvproduktionen. Hvis der foretages udtynding, skal 
denne foretages, inden dyrene er 7 uger gamle. Hvis der foretages udtynding, skal alt materiale, 
der anvendes i forbindelse med denne (kasser, vogn, etc.), rengøres og desinficeres før brug. 
Retningslinjer for flytning af dyr jf. bilag til denne branchekode skal endvidere efterleves. 

Dyrene skal under hele opdrætningsperioden være fordelt jævnt i huset. Dog kan der fra 
indsætning af de daggamle kyllinger, foretages særlig afskærmning af dyrene i dele af stalden, 
under en opvarmningsperioden på max. 4 uger. 
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Opdrætning i bure: 

Det anbefales, at der mindst er 300 cm2 nytteareal pr. brun hønnike ved udsætning.  

Det anbefales, at der mindst er 280 cm2 nytteareal pr. hvid hønnike ved udsætning.  

Dyrene må gerne fordeles ud i flere bure under opdrætningsperioden.” 

Ad6) For de velfærdsmæssige aspekter foreligger der intet videnskabeligt grundlag for de 
anbefalede belægningsgrader. De få nyere eksisterende undersøgelser finder velfærdsmæssige 
fordele ved langt mindre belægningsgrader i gulvsystemer: 14-11 hønniker/m2 i ved 16 ugers 
alderen afhængig af hønelinje. For opdræt i bursystem forefindes ingen undersøgelser af 
effekten af belægningsgrad på velfærd, med undtagelse af effekten på dødelighed og vækst. Ved 
belægningsgrader svarende til de i branchekoden anbefalede belægningsgrader har man ikke 
fundet nogen negative effekter på dødelighed og vækst. Andre velfærdsparametre bør dog 
undersøges før eventuelle beslutninger tages om den maksimale belægningsgrad.  

 

7. Indsætning af daggamle kyllinger 

Ad7) Punktet er fyldestgørende. 

 

8. Foderforsyning og transport af foder 

Ad8) Foderstruktur bør indgå i dette punkt: Der er velfærdsmæssige fordele ved at fodre med 
krummer frem for piller.   

 

9. Transport af daggamle kyllinger 

Ad9) Ingen kommentarer.  

 

10. Transport af hønniker (samt transport ved udtynding) 

Ad10) Der kan opnås velfærdsmæssige fordele ved at transportere hønnikerne til 
æglægningssystemet inden de er 16 uger gamle.  

 

11. Generelle krav og anbefalinger samt daglige rutiner omkring hygiejne, rengøring og 
desinfektion 

Ad11) Ingen kommentarer.  

 

12. Rengøring og desinfektion ved tomgang etc. 

Ad12) Ingen kommentarer.  
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Bilag 1: Regelsæt ved håndtering af hønniker i forbindelse med flytning fra opdrætningsstald 
til æglæggerstald 

Ad bilag 1) Punktet er fyldestgørende. Dog kunne man overveje at indføre et maksimalt antal 
hønniker, som den enkelte fanger bærer, samt regler om hvordan man bærer hønnikerne (fx at 
man skal bære i begge ben). 
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