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Abstract

Sedlackova M., Bil¢ik B., Kos§tal, L.: Feather Pecking in Laying Hens: Environmental
and Endogenous Factors. Acta Vet. Brno 2004, 73: 521-531.

Feather pecking, pecking directed to and damaging the feathers of other birds, is a behavioural
disorder occurring in laying hens and other poultry species and breeds. Feather pecking is both
awelfare and economic problem. Pulling out feathers causes pain, a higher risk of injuries and can
trigger an outbreak of cannibalism. Extensivelossof feather cover isaccompanied by increased heat
loss that results in increased food consumption. The 1999 EU Directive laying down minimum
standards for the protection of laying hens approved banning of conventional battery cages from
2012. Thusin the next few years major changes to the housing of laying hensin Europe will occur.
Thereforethereisan urgent need to devel op feasible alternative housing systems. Anincreased risk
of feather pecking is a main obstruction to the wide adoption of alternative housing systems, such
asfreerange, aviaries or percheries. Thereisacontinuous effort of many research teamsin Europe
and elsewhere to expand our knowledge of this behavioural disturbance and maximize the chances
to solvethe problem. Inthisreview we have attempted to summarise the present status of knowledge
about feather pecking. Hypotheses on causation (redirected ground pecking or dustbathing),
environmental factors (feeding, lighting, housing, group size, density) and endogenousfactors (sex,
age, genetic factors, physiological control mechanisms) are discussed and possible ways of
prevention via changing environment, management practices or genetic selection are pointed out.

Chicken, feather pecking, abnormal behaviour, cannibalism, housing systems

1. Introduction

Feather pecking (FP) isatype of abnormal behaviour in poultry that consists of pecking at
feathers of other birds, sometimes pulling the feathers out and often eating them (Bl ok huis
and Wiepkema 1998). FP is both a welfare and economic problem. Pulling out feathers
causespain (GentleandHunter 1990), increasesrisk of injuriesand cantrigger an outbreak
of cannibalism (K eeling 1995). Massive loss of feathersis accompanied by increased heat
lossresulting in 10-30% increased food consumption (Gl atz 1998).

FPisusually observed independently of the aggression-rel easing situations (Hoff meyer
1969) and therefore distinction must be made between FP and aggressive pecking. These
behavioural categories have different morphology and underlying motivation. Aggressive
pecking isoriented in adownward direction and targeted at head and neck. Aggressive pecks
arerapid, vigorousand result in escape of the pecked bird or in afight. Underlying motivation
is connected with establishment of hierarchy (K eeling 1995). FP is targeted to the body,
mainly to the rump, belly or tail feathers and has a clear repetitive structure of pecking and
pulling feathers, i.e. has acompulsive rather than aggressive character (van Hierden et a.
2004a). FP is often without any reaction of a bird being pecked (K eeling 1995). Severely
pecked bird (see classification below) may squawk and withdraw (Savory 1995).

Pecking behaviour has been classified by different authors into several behavioura
categories, such as feather pecking, allopreening and allopecking (V estergaard et al.

Address for correspondence:
RNDr. Lubor Kostal, CSc.

Department of Engocrinology and Ethology Phone: +421 245 943 232
Institute of Animal Biochemistry and Genetics, SAS Fax: +421 245 943 932
Moyzesova 61, 900 28 Ivanka pri Dunaji E-mail:lubor.kostal @savba.sk

Slovakia http://www.vfu.cz/acta-vet/actavet.htm



522

1993), pecking, pulling, pinching and plucking (Wechsler et al. 1998), or allopreening, light
pecking, aggressive pecks, pulling and toe pecks (L eonard et a. 1995). Keeling (1995)
suggested division of FP into two categories - gentle and severe FP. Severa authors have
adopted this classification (Bil¢ik and Keeling 1999; Kjaer and V estergaard 1999;
vanHierden et a. 2002a). Gentle FP consists of pecking feathers of another bird without
pulling or damaging it. Gentle FP occursin bouts. Severe FP comprises pulling, damaging,
plucking and often also consuming feathers of a peckee (bird being pecked). It is not
performed in bouts but may occur in the sequences as single pecks given to several victims,
or embedded inboutsof gentleFP (K eeling andWilhel mson 1997). Thetarget of feather
pecks depends on the relative location of the pecking and pecked bird. While standing on
thefloor birds peck to the belly of other birds, and when the birds are on the perch, they peck
more to the neck and rump (Bil¢ik and K eeling 2000).

2. Hypotheses on causation of feather pecking

Feather pecking is generally considered to be aredirected behaviour. There are two main
hypotheses on causation of FP, the first one assuming that FP is derived from foraging
(Blokhuis 1986) and the second one, assuming that it is related to dustbathing behaviour
(Vestergaard et al. 1993; V estergaard et al. 1997). Exact etiology, however, is not yet
known.

The ,foraging” hypothesis is based on the fact that food searching in domestic fowl is
expressed as pecking and scratching at the ground, even when food issupplied ad libitumin
feeders (Savory 1995). Lack of foraging material (straw, wood shavings, sand, peat etc.)
increasesFP. Itisclearly documented by experimentscomparing frequenciesof FPinbarren
environment without various pecking releasing stimuli (e.g. on slats) and on different types
of litter (El-lethey et al. 2001; Huber-Eicher and Wechsler 1998). Frequencies of
ground pecking significantly increased after feeding in both litter and no-litter (slatted floor)
pens. However, FP increased after feeding in no-litter pen while there was no change in
pecking at conspecificsin litter pen group (Blokhuis 1986).

The “dustbathing hypothesis’ is on the other hand supported by the fact that diurnal
rhythm of FP corresponds more to dustbathing than feeding (Savory 1995). Dustbathing
was shown to occur with the highest frequency in the middle of the day (V estergaard
1982). Intensive ground pecking and FP is commonly seen before and during bouts of
dustbathing. FP occurs away from feeding places, and bright light increases FP and
dustbathing but not feeding. One problem with dustbathing hypothesisisthat it isrelatively
infrequent activity, and FP often occursin absence of dustbathing (Savory 1995).

Thesetwo hypotheses might not be mutually exclusive, feeding and dustbathing may both
act as releasers of pecking at non-food objects (Savory 1995). According to both the
“foraging” and “dustbathing” hypotheses, redirection of pecks from substrate to feathers of
other birdsoccursasaresult of misimprinting of proper substrate. Thishappensduring early
life and the association between pecking and substrate (e.g. for dustbathing) can
be according to Vestergaard and Baranyiova (1996) established as early as on day
3of life.

Another possible hypothesisis that FP has an underlying social component, rather than
being aredirected behaviour. There are some non-aggressive pecks, directed towards other
bird's areas (anterior parts) inaccessible by autopreening, termed allopreening. These are
non-damaging pecks connected with rank order similar to social grooming in mammals, but
of lesssocial significance (Wood-Gush and Rowland 1973; V estergaard et al. 1993).
Finding that FP did not correlate with pecking at feathers as an inanimate stimuli, but
correlated with pecking in social context (Cloutier et a. 2000) is in favour of social
motivationrolein control of FP. FPisreported at very early stages, even 1 day after hatching,
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when ground pecking isnot yet fully devel oped and dustbathing hardly occurs (Riedestra
and Groothuis 2002).

Y et another explanation of the origin of FP was suggested by M cK eegan and Savory
(1999), who suggests that FP devel ops as a consequence of feather eating. The presence of
|oose feathers on the floor may |lead to feather eating in some birds. If there are no suitable
feathers on the floor, attention may be redirected towards the feathers of conspecifics.

2. Factorsaffecting feather pecking

2.1. Nutritional factors

A deficiency of certain aminoacids (methionine, arginine), minerals (NaCl, Ca, Mg),
protein and fibreisafactor known to influence incidence of FP (seeHughes and Duncan
1972 and Hughes 1982 for reviews). Savory et a. (1999) and van Hierden et al.
(2004b) found reduced feather pecking damage after L-tryptophan dietary supplementation,
whilediet withincreased level of methionine and cystine did not have any significant effects
onFP(Kjaer andSorensen 2002). Increasing protein level inthediet had apositive effect
on plumage and lowered FP and cannibalism. Low level of protein in diet increases risk of
FP and cannibalism, because feathers serve as compensatory source of nutrientsdeficientin
food (A mbrosen andPetersen 1997). M cK eegan and Savory (2001) tested individual
propensity of hensknown as peckers or nonpeckersto peck and eat fresh feathersin front of
the cage. Featherswere attractive for both categories, but were more manipulated and eaten
by pecker hens. There have been anecdotal reports on increased pecking damage related to
achangein dietary protein source from mainly animal to mainly plant. However, Savory
et al. (1999) and M cK eegan et a. (2001) did not prove any significant effect of different
protein sourceson FP. Birdsfed with pell eted food showed higher level sof FPin comparison
with mash fed birds, probably because time saved by quicker food consumption could be
spent by FP (Hughes 1982; Lindberg and Nicol 1994; Savory etal. 1999; El-lethey
et al. 2000). Feeding frustration (the feeder covered with Perspex) did not facilitate FP
(Rodenburg etal. in press).

2.2. Physical environment

2.2.1. Light intensity

Highlightintensity enhancesdevel opment of FPand cannibalisminlaying hens(Hughes
and Duncan 1972; Kjaer and Vestergaard 1999). Farmers routinely use low light
intensitiesto prevent FPwhich, on the other hand, may restrict the movement of hensaround
the house and thus decrease their welfare status (T aylor et al. 2003). Surprisingly, K jaer
and V estergaard (1999) found that low light intensity in poultry houses caused increased
levels of stereotyped gentle FP. Supplement of UV light and presence of fluorescent or
incandescent light during rearing period in turkey males did not suppress wing and tail
pecking (Sherwin et al. 1999).

2.2.2. Housing system

Another extensively studied factor affecting FPishousing system. Since hens spend 94%
of their time by foraging and eating (D awkins 1989), the barren environment of battery
cages does not offer enough stimuli and the outcomeishigher level of pecking in cagesthan
in pens (Hughes and Duncan 1972; Koelkebeck et a. 1987). It is generally accepted
that plumage statusis better on litter, becauseit presentsasuitable substratefor foraging and
dustbathing (Bl okhuis 1989). Birdskept in penswith slats of plastic grid showed more FP
thanin penswith litter (A erni et a. 2000; Huber-Eicher and Wechsler 1997; Huber-
Eicher and Seb6 (& 2001a) and the plumage condition was also better in the presence of
perchesduring rearing period (W echsl er and Huber-Eicher 1998). While some authors
report that early experience of litter substrates reduced FP in adult hens (Huber-Eicher
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and Wechsler 1997), others (Gunnarson et a. 1999) did not prove that. Deprivation of
dustbathing raised FP in hens (V estergaard et a. 1997), however, Huber-Eicher and
Wechsler (1997) found that providing chicks with a sand area for dustbathing does not
prevent devel opement of high rates of FP. Accessto grassy free rangetended to lower FPin
ISA Brown and Lohman Selected Leghorn, while it enhanced FP in Danish Landrace
(Kjaer and Sorensen 2002). Bestman and Wagenaar (2003) found that the use of
outdoor run with vegetative or artificial cover resulted in low incidence of FP.
Analternativeway to prevent FPisenvironmental enrichment. Scattering additional grain
or straw on thefloor (Blokhuis and van der Haar 1992), long cut straw or polystyrene
blocks (Huber-Eicher and Wechsler 1997) or introduction of pecking devices (Jones
and Carmichael 1999), all have proved to decrease incidence of FP. On the other hand,
provision with operant feedersincreased theincidence of FP(Lindberg and Nicol 1994).

2.3. Social factors

FP does not depend on dominance hierarchy as aggressive pecking (Wood-Gush and
Rowland, 1973), athough some authors reported more FP in higher ranking birds
(Vestergaard et al., 1993).

Animals are able to change their behaviour through social transmission, by observing
others. Involvement of socia transmission in development of FP is unclear. Introducing
feather pecking individualsinto groups of 4 weeks old chickens started the devel opment of
FP and led to significantly higher frequencies of FP while less foraging behaviour was
observed (Zeltner etal.2000). M cAdie andK eeling (2002) did similar experiment with
high feather pecking (HFP) and low feather pecking (LFP) lines (see 3.6. Genetic factors).
They confirmed social transmission only in cages (not in pens) and only for gentle FP.

Plumage status correlates with group size and is worse at higher density (Simonsen et
al. 1980; Hughes and Duncan 1972; Savory et al. 1999). In groups with higher number
of hensthe likelihood of occurrence of higher number of peckersincreases, thus rising the
risk of FP (Hughes 1982). Bil¢ik and K eeling (2000) found that in groups of 15, 30, 60
and 120 hens at constant density, aggression and frequency of FP increased with group size.

2.4. Sex differences

Kjaer (1999) found significant differences between sexesin propensity to FP, withmales
pecking lessthan females. Odén et al. (1999) described positive effect of cocksin the flock
on reduction of aggressivity, but no effect on FP behaviour. Contrarily, Bestman and
Wagenaar (2003) found the presence of cockerels in the flock of hens to be a factor
preventing FP. L eonard et al. (1995) observed more pecks directed at cockerels and also
more pecking from cockerels, so they recommend separate housing of hens and cocks.
Discrepancies between these works can be partialy aresult of different ages. Odén et .
(1999) and Bestman and Wagenaar (2003) studied adult birdswhereas L eonard et al.
(1995) observed birds before sexual maturity.

2.5. Age

Development of FP is considerably influenced by age (McAdie and Keeling 2002;
Savory and Mann 1997). At an early age gentle FP is prevalent, whereas more severe
forms can develop later, resulting in more deteriorated plumage in older birds (Huber-
Eicher and Sebd (E2001b). Riedestraand Groothuis (2002) suggested that at an early
age gentle FP serves as social contact, while FP later in life can reflect frustration from
unacceptable environmental conditions or an unsatisfactory social situation.

2.6. Genetic factors

Various layer strains differ in their propensity to FP. Hughes and Duncan (1972)
compared two light hybrids, the Thornber 808 and the Shaver 288, and one medium hybrid,
the Thornber 909. Untill week 12 of age the Shavers pecked most, the 808’ s least and the
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909’ swere intermediate; from weeks 13 to 18 the 909’ s pecked most and from weeks 19 to
21 there was alittle difference. Kjaer (2000) found highest level of FPin ISA Brown as
compared to Lohmann Selected Leghorn, Norbrid 41 and Lohmann Brown. Klein et al.
(2000) observed more FP in Lohmann Selected Leghorn as compared to Dekalb hybrids.
Higher incidence of FP in brown versus white lines was attributed to contrast between
feathers and skin in brown (dark) feathered lines of hens that may attract more attention
(Savory and M ann 1997).

Besides the strain differences there are also individual differencesin pecking rates. It has
been shown that only a small proportion of birds in the flock are responsible for the most
feather damage. Bil¢ik and K eeling (2000) observed 8.3% of all birdsto deliver severe FP
and K eeling (1994) found that less than 9% were responsible for 50% of all severe pecks.
Similarly Wechsler et a. (1998) classified only 12% of the birdsas , high rate" peckers. It
would be desirable to identify at an early age individuals with a predisposition to become
feather peckersin adulthood and to exclude such birds from further breeding. Keeling and
Wilhelmson (1997) showed that feather peckers perform more ground pecking. Bil¢ik
and Keeling (1999) found similar correlation between severe FP and ground pecking.
Feather pecker birds had also longer tonicimmobility (V estergaard et al. 1993). Jones et
al. (1995) did not prove a predictive value of tonicimmohility at ayoung age.

FP has moderate heritability. According to genetic studiesit is between h?=0.07 (B essei
1986) and h?=0.38 (Kjaer and S6rensen 1997). Rodenburg et al. (2003) estimated
heritability of gentle FP to be h?=0.12 at 6 weeks of age and h?=0.15 at 30 weeks of age.

Bessei (1986) wasone of thefirst who examined in detail genetic variation and relations
between FP, feather loss and production traits. In the six genetic lines studied there was
apositive correlation between pecking and being pecked. FP was positively correlated with
fear, i.e. morefearful individuals pecked more. There was atendency for higher production
with increased FP, suggesting that selection for productivity may increase FP activity of
layer strains. Kjaer and Sorensen (1997) studied genetic parameters of FP at different
agesin White Leghorns. They found alow phenotypic correlation between FP and plumage
quality and, contrary to Bessei (1986), no correl ation between giving and receiving pecks.
Body weight had a negative genetic correlation with performing FP. Hocking et al. (2004)
using a multi-strain experimental design (13 traditional and 12 commertial strains)
guantified the extent of between breed genetic variation and the genetic rel ationships among
different measures of fear, sociality and pecking, including FP and cannibalism. There was
extensive between breed (genetic) variation in FP, cannibalism and general pecking
behaviour.

Keeling and Wilhelmson (1997) selected bi-directionally Hisex Brown hens using
frequency of severe FP as selection criterion. In the first generation there were significantly
different frequencies of FP between groups, but in the second generation there were not,
probably due to small number of birds or differences in management between generations.
Kjaer et d. (2001) divergently selected White Leghorns on the basis of number of bouts of
FP per bird in one hour during three generations without use of inbreeding. Selected lines
differed significantly in the third generation in frequency of FP, but not in level of
aggression.

Divergent selectionfor high (HGPS) andlow (LGPS) group productivity and survivability
(Cheng et al. 2001; Cheng et al. 2003) affected also the frequency of aggressive pecking
(pecks on the head) and damaging pecking (pecks on other regions of body), which were
both higher in LGPS hens as compared to HGPS ones.

As a result of selection for other traits, variation in propensity to FP may increase.
Blokhuis and Beutler (1992) described two genetic lines differing in the propensity to
FP and theselines have later been used by several researchers (Jones et al. 1995; Korte et
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al.1997; Rodenburg et al. 2002; van Hierden et al. 2002a). High feather pecking (HFP)
and low feather pecking (LFP) line differed significantly in frequency of gentle FP already
at an early age (van Hierden et a. 2002d). Lines differed in orientation of explorative
pecking on animate (HFP) and inanimate (LFP) stimuli, respectively. This meansthat L FP
hens spent more time foraging — pecking and scratching in food and litter. HFP hens spent
more time preening (Rodenburg and K oene 2003).

Jones et al. (1995) found that HFP hens are less socially motivated based on open-field
tests. HFP hens showed more freezing and their latencies to vocalise and ambulate were
longer thanin LFP birds. A study with F2-cross of thesetwo lines proved theseresults. Birds
that were inactive in the open-field at young age were active in the open-field and showed
ahighlevel of pecking behaviour at adult age (Rodenburg et al. 2004).

A new approach, facilitated by the fact that in M arch 2004 the first draft of the chicken
genome sequence has been deposited into free public databases
(http://www.genome.gov/11510730), represents the use of molecular genetics. Several
attempts have been madetoidentify genesinvolved in FP using quantitativetrait loci (QTL)
mapping approach. Jensen et a. (2003) failed to find any significant QTL for the
performance of FP, but they found that plumage conditionisassociated with significant QTL
coinciding with colour gene ,,Dominant white*. Birds homozyous for the wild-type
recessive allele were significantly more vulnerable to become avictim of FP (K eeling et
al. 2004). On the other side, Buitenhuis et a. (20033, b) detected a suggestive QTL for
gentle FP at 6 weeks of age on chicken chromosome 10 (GGA 10) and at 30 weeks of age
on GGAZ2. For receiving feather pecking at 6 weeks of age asignificant QTL was detected
on GGA1 and at 30 weeks of age on GGA5. Analysis of quantitative traits leads to the
identification of two different types of genetic loci: causal mutations and non-functional
genetic markersthat arelinkedto QTL (indirect markers). These genetic markerscan beused
in future to select specifically against ahigh propensity to devel op feather pecking.

2.7. Physiological control of feather pecking
2.7.1. Hormones and feather pecking

Experimentswith implantation of gonadal hormonesto pulletsaged 12 weeks showed that
administration of progesterone resulted in a moderate but significant increase of FP, while
combination of progesterone with estradiol produced much greater increase in FP. This
treatment simulates an increase of female sex hormone levels at the onset of lay (Hughes
1973). Although testosterone suppressed FP in pullets, on the other hand, it increased
aggressive pecking and inhibited onset of lay (Hughes 1973). Cuthbertson (1978)
similarly found testosterone to decrease FP in low doses, but in high doses as well as with
combination with estradiol, it increased the feather damage.

FPin laying hens may be associated with stress. V estergaard et al. (1997) found that
feather pecking was positively correlated with the plasma concentration of corticosterone.
El-lethey et a. (2001) simulated chronic stress by feeding hens with food containing
corticosterone. Corticosterone significantly increased theratesof FPin henshoused onlitter
but had no significant effect in hens housed on dats. On the other side Korte et al. (1997)
compared levels of corticosterone in adult hens from the HFP and LFP lines and found
higher levelsof corticosteronein L FP hensthan in HFP hens during both resting and manual
restraint. Van Hierden et al. (2002b) obtained the same resultswith chicksfrom the same
lines at the age of 14 and 28 days.

2.7.2. Neurotransmitters and feather pecking

Catecholamines have been implied in several behavioural pathol ogiesin both human and
animal species. The role of some neurotransmitters, including noradrenaline, serotonin
(5-HT) and dopamine, in control of FP has been studied.
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Korte et al. (1997) found that HFP line responded to manual restraint by higher plasma
levels of noradrenaline than LFP line. On the other hand, Cheng et al. (2001) found no
differencesin plasma noradrenaline levels between HGPS and LGPS lines.

Dietary supplementation with tryptophan (5-HT precursor) increased 5-HT turnover in
brain and led to suppression of FP (Savory et a. 1999; van Hierden et al. 2004b).
Turnover of 5-HT in brain of HFP henswas lower thanin LFPones(van Hierden et al.
2002b). Decreased turnover of 5-HT after the treatment with 5-HT receptor agonist (S
15535) increased frequencies of gentle and severe pecking in HFP birds (van Hierden
et al. 20044). Plasmaconcentration of 5-HT in LGPSwaslower in comparison with HGPS
line(Cheng et al. 2001).

Among neurotransmitters hypothesised in control of FP dopamine has received recently
the most attention. Bil¢ik (2000) tested the relation between the response of chicks to
a single injection of apomorphine (mixed D1 and D2 dopamine receptor agonist) after
hatching and feather pecking of birds later in life. He found a positive correlation between
the combined score for pecking and pulling of own and opponent’ stoes (apomorphinetests
were done in the presence of another non-treated chick of the same age) and the number of
gentle pecks given in adulthood (Bil¢ik 2000). There was a significantly more enhanced
locomotor activity in the HFP chicks treated at 29, 30 or 31 days of age with apomorphine
than in the LFP line chicks after the same treatment (van Hierden et . in press). There
wereno significant HFPvs. LFPlinedifferencesin D1 and D2 receptor densitiesinthebrain
using homogenate binding (van Hierden et al. in press). However, using quantitative
autoradiography, minor differencesin D, and D,, dopamine receptor densities were shown
in the medial and lateral striatum between Hisex Brown hens with high and low feather
pecking frequency (Bil¢ik 2000). Feather pecking was significantly reduced by treatment
with dopamine D, receptor antagonist haloperidol, while aggressive pecking was not
affected by thistreatment (K jaer et al. 2004). Ko3$t4l et al. (2003) found that apomorphine
stimulated floor pecking and head shaking in both adult peckers and non peckers (LSL),
while gentle and severe FP as well as aggressive pecking were suppressed only in peckers.
D1 antagonist SCH23390 suppressed and agoni st SKF38393 caused anon-significant trend
towards an increase in FP. Both D2 antagonist spiperone and agonist bromocriptine
suppressed FP. However, the 60 min test was maybe not long enough for the manifestation
of bromocriptine stimulatory effect (Kostal et a. 2003). Van Hierden et a. (2002b)
found lower dopamine turnover in the brain of HFP hens as compared to LFP ones. A high
dose of S-15535, which increased FP, increased also DA turnover in the hippocampus,
archistriatum and the other partsof theforebraininHFPhens(van Hierden et al. 2004a).
L GPS hens were found to have higher plasma DA levels in comparison with HGPS hens
(Cheng et al. 2001; Cheng et a. 2003).

2.8. Feather pecking and cannibalism

FP raises the risk of cannibalism but does not necessarily lead to it. FP can trigger
cannibalism after severe plucking of feathers and following bleeding from skin (K eeling
1995). Cloutier et al. (2000) found a positive correl ation between the frequency of severe
FP at flock mates and the frequency of cannibalistic behaviour. Fresh blood from FP
inflicted injuries can attract other birds to consume it and this behaviour can be socialy
transmitted (Cloutier et a. 2002). It is important to notice that feather peckers and
cannibals are not the same individuals in the group. Both cannibals and peckers are,
however, more active than other flock mates (Keeling and Jensen 1995). The most
serious type of cannibalism is vent pecking (Keeling 1995). It comprises pecking of
feathersand skinin the vicinity of cloaca and cloacal mucosa and later also more profound
tissuesand organs. Thiscan result in pecking out of the body cavity and death (Hughes and
Duncan 1972; Keeling 1995). Vent pecking seem to be unrelated to the previous
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existence of FP (Hughes aDuncan 1972; Gunnarson et a. 1999), but FP at the onset of
lay can lead to vent pecking (Savory and M ann 1997; Potzsch et a. 2001).

3. Conclusions

In 1999 the European Commission approved the directive on the welfare of laying hens
banning the battery cages from 2012. Enriched cages (which provide increased area and
height, when compared with conventional cages, and a perch, nest box, and litter area) will
gtill be allowed. As a consequence in the next few years major changes to the housing of
most laying hens in Europe will occur. Similar changes in other countries will follow
(Appleby 2003). Therefore thereisan urgent need to devel op feasible alternative housing
systems. Anincreased risk of feather pecking isamain obstruction to the wide adoption of
alternative housing systems, such as free range, aviaries or percheries (Green et a. 2000;
Potzsch et a. 2001; Bestman and Wagenaar 2003).

FP is a multifactorial phenomenon. In this review we have tried to summarise current
knowledge on environmental and endogenous factors contributing to its development. We
put a special emphasis on physiological and neurobiological mechanisms of FP, which
together with genetic and molecular approach represent in our opinion the most promising
tools for the solution of the FP problem.

Ozobavanie peria u kir znaskového typu:
environmentalne a endogénne faktory

Ozobdvanie peria, t.j. zobanie a poSkodzovanie peria inych vtakov, je porucha spravania
objavujica sa u nosnic a inych plemien a druhov hydiny. Ozobdvanie peria je problém
z hladiska welfare a zdroveil ekonomicky problém. Vytrhdvanie peria spdsobuje bolest,
zvySuje riziko poranenia a moZe vyustit do kanibalizmu. Rozsiahla strata operenia je
sprevadzana nadmernymi stratami tepla a tym aj zvySenym prijmom potravy. Smernica EU
z roku 1999 stanovuje minimélne poZiadavky na ochranu nosnic a od roku 2012 zakazuje
klasické klietkové technoldgie. V najbliz§ich rokoch teda dojde k vyraznym zmenidm
v chove nosnic v ¢lenskych §tdtoch EU. Preto existuje naliehavé potreba vyvinut prijatelny
alternativny chovny systém. Ozobdvanie peria je najviznejSou prekaZkou zavedenia
alternativnych systémov chovu nosnic, ako napriklad volné ustajnenie, voliéry alebo
systémy s moznostou hradovania. Mnohé vedecké timy v Eurépe aj mimo nej prispievaji
k lepSiemu poznaniu problému a k jeho moZnému rieSeniu. V tomto prehlade sa poki$ame
zhrnut sucasny stav vedomosti 0 ozobavani peria. V ¢lanku su diskutované hypotézy o jeho
vzniku (presmerované zobanie na zem a popolenie sa), vplyvy prostredia (vyZiva,
osvetlenie, ustajnenie, velkost skupiny, hustota) a endogénne vplyvy (pohlavie, vek,
genetické vplyvy, fyziologické regulatné mechanizmy). Zaroveinl st spominané mozZné
spOsoby prevencie  pomocou zmien podmienok prostredia, chovnych postupov
a genetickej selekcie.
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