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STELLINGEN

Varenplkken is een vorm van omgericht bodempikken.

Dit proefschrift.

De kwaliteit wvan stroolselmateriaal wordt als regel teveel afge-
meten aan (zod)technische parameters zonder rekening te houden met
de specifieke eisen van de kip.

Ehlhardt, D.A., 1986. COVP uitgave 009, 15-34.

Gemeenschappelijke causale faktoren van bodempikken en wverenpikken
vormen een verklaring wvoor de toename van verenpikken in de na-
middag.

Preston, A,P., 1987. Br. Poult. Sci., 28, 653-658.

Dit proefschrift.

De toepassing van "fuzzy set declsion analysis" ten behoeve van de

evaluatie wvan bezettingsdichtheid wvan leghennen in kooien geeft

geen informatie over het niveau van het welzijn van de hennen.
Roush, W.B,, R.G. Bock and M.A. Marszalek, 1989, Appl. Anim.
Behav, Seci., 155- 163.

Selektie tegen stereotypie&n bi} landbouwhuisdieren dilent pas
overwogen te worden nadat meer bekend is over de funktionele bete-

kenis van dergelijk gedrag.

Een economisch-technisch gerichte ziektecontrole bij pluimvee, zo-
als voorgesteld door Van der Stroom-Kruyswijk, gaat ten onrechte
geheel voorbij aan de eigenwaarde van het dier.

Van der Stroom-Kruyswijk, J., 1989, Pluimveehouderij, 10, §-9.

De term "alternatief" in relatie tot nleuwe huisvestingsvormen
voor leghennen zegt tot op heden meer over de achtergronden van
het onderzoek dan over de feltelijke ultkomst.
Kuit, A.R., D.A. Ehlhardt and H.J. Blokhuis (eds.), 198%. CEC
Report EUR 11711 EN.




8. Het gebruik van de term kippig doet geen recht aan de visuele ca-

paciteiten van de kip.

9. Gedragsobservaties worden onderschat als bron van inspiratie.

H.J. Blokhuis
The development and causation of feather pecking in the domestic fowl

Wageningen, 28 november 1989
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CHAPTER 1

GENERAL INTRODUCTION

Feather pecking is comsidered as one of the serious problems of keep-
ing poultry in confinement. The problem was already described by Jaque
in 1861, who gave two possibilities to solve the problem: "la liberté
ou le couteau". Feather pecking has been of major concern to poultry
farmers ever since. The behaviour consists of pecking directed at the
feathers of other birds, sometimes pulling out and eating these fea-
thers. It may result in severe damage of the integument of the birds,
including wounds of the skin (pheto’s 1 and 2). Finally, wounded birds
may be pecked to death. The latter is called "cannibalism® and may be
considered as a serious final phase of feather pecking. Cannibalism
can also cccur as a consequence of "vent pecking". This type of can-
nibalism however is considered to be independent of feather pecking

(Allen and Perry, 1973).

About 30 years apgo, when most poultry was kept in traditional floor
systems, feather pecking and subsequent cannibalism was an important
cause of mortalility (e.g. Kull, 1948; Richter, 1954; Schaible et al,
1947). Nowadays, the mortality due to cannibalism seems to have been
decreased. The so called "beaktrimming" may be one of the reasons of
the decrease (Eskeland, 1981; Hughes and Michie, 1982). Beaktrimming
is the partial amputation of the beak: about one third of the upper
and lower beaks are cut and cauterized with a heated blade. This
treatment is commonly performed in laying and breeding chicks or pul-
lets in The Netherlands. Beak trimmed birds are obviously less capable
of inflicting injuries upon other birds.

Another factor which might have reduced the mortality is the change in
housing conditions which has taken place over the last decades. For-
merly hens were housed in large groups in houses with deep litter or
half litter/half slatted ({or wire) floors. Nowadays, in The Nether-
lands, about 92% of the laying hens are housed in small groups (four

toe six hens) on battery cages. However, the latter type of housing did



Photo 1. Seriously damaged bird (at the feeder) is pecked by another
hen.

Photo 2. Hen with feather damage and small wound at the back.
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not result in less feather pecking. Several authors showed that in
fact the frequency of feather pecking in cages i& higher then in floor
pens (Besseil et al., 1984; Koelkebeck et al., 1987). Nevertheless it
is possible that the final phase of feather pecking, that is canniba-
lism, is less likely to occur In cages than in pens.

A factor in relation to modern housing compared to the older situa-
tions, 1is artificial light control. From the farms with battery cages
in The Netherlands, #44.7% use artificial light conditions (CBS, 1987).
Artificial 1lighting, in contrast to natural lighting, makes it possi-
ble to realise a constant low level of illumination in the house. It
was shown that feather pecking damage is less when low light intensi-

ties are used (Hughes and Duncan, 1972).

Although beak trimming and changes in housing conditions might have
reduced the - mortality due to cannibalism, substantial feather damage
still occurs in modern poultry farming (Norgaard-Nielsen, 1986; Simon-
sen et al., 1980; Tauson, 1984; Wathes et al., 1985). Especially in
cages part of this feather damage is likely to be caused by abrasion
against the cage. Although it is difficult to establish what contribu-
tion to the total damage is made by abrasion, several reports suggest
that it is relativily unimportant compared to the contribution made by
feather pecking (Bessei, 1984; Hughes, 1978; Hughes, 1980; Hughes and
Michie, 1982).

Defeathering has a pronounced increasing effect on heat production
(Richards, 1977), leading to increased energetic needs (e.g. Emmans
and Charles, 1977; Tauson and Svensson, 1980). Herremans and Decuypere
(1988) recently presented a formula to calculate the energetic needs
in grams of food per day, in dependence on the % of defeathering. They
stated that with the average feather condition as can be found in bat-
tery cages, energetic needs (at 20° C) are on average increased by 5 %
over the whole production year. Less optimal management may easily re-
sult in needs increased up to 20 %. In terms of grams of food this re-

presents about 5 and 20 g per hen per day respectively,

The above illustrates the importance of research concerning feather

pecking, TFirst of all there is of course the suffering of the birds



involved, both as a result of beak trimming and when heavily pecked.

Secondly there are major economic considerations as well. A third fac-
tor, underlining the relevance of such research, is the development of
alternative housing systems for laying hens. These often incorporate
certain characteristics of traditional floor systems and "traditional"
problems like feather pecking and cannibalism would be expected to oc-
cur. Severe feather pecking was indeed observed in some of these sys-
tems (Wegner, 1983; Hill, 1984), but not in others (Fbélsch er al.,
1983; Wegner, 1983; Ehlhardt et al., 1984).

In the past many factors have been studied in relation to feather
pecking and cammibalism. Hughes (1982) reviews the different studies
under the headings "dietary composition®, "enviromment™, "hormonal in-
fluence™ and "psychic factors". Some studies have shown very definite
results, ascribing feather pecking to one or a few factors, while
others falled to show any consistent influence of such factors. This
discrepancy is precisely what one would expect when the subject under
study is influenced by a large number of (unknown) factors, as was re-
cognised by Hughes and Duncan (1972). Unknown or uncontrolled factors
will wvary from one experiment to another and may be the cause of
whether or net extensive feather pecking occurs,

Against this background a research project on feather pecking was
started at the Spelderholt Centre. In this project it was deemed es-
sential to try to elucidate the basic motivation behind feather
pecking. It was recognised that very different factors such as gemetic
components, light intensity, groupsize ete., may predispose birds to
peck at feathers and in that way the cause of the behaviour may be
classified as multi-factorial (Hughes and Duncan, 1972)}. The starting
point of the project however, was that all these factors influence one
and the same basic process leading to feather pecking., The idea was
that when the basic process is understood, it should be possible to
predict mare precisely the effect of different factors on the occur-
rence of feather pecking and thus direct future research. Moreover,
when the process leading to feather pecking is studied, parameters
other than feather pecking frequency or feather pecking damage may

emerge, which are indicative of the risk that feather pecking may oc-



cur. This would make it possible to analyze the effect of different
factors on feather pecking without actual feather pecking having to
originate.

The results of the Spelderhelt preoject on feather pecking are des-
cribed in this thesls. Chapter two presents the results of the first
preliminary observatlions. Feather pecking is analyzed in some more de-
tail and the effect of litter versus slatted floors is indicated. The
hypothesis 1is proposed which suggests that feather pecking is a form
of redirected behaviour. Evidence to support this hypothesis is pre-
sented in chapters three and four. The results are discussed in terms
of incentive motivation theory.

The experiments in chapters five and six focus on variables which are
expected to be important In relation to feather pecking and which are
practically manageable. Moreover, it was studied if rearing conditions
may affect feather pecking in later live.

In the last chapter, a regulatory model of pecking is presented and
the motivation of pecking is discussed. Moreover the risk of some hus-
bandry factors in relation to the occurrence of feather pecking is

discussed and some measures to prevent feather pecking are suggested.
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SOME OBSERVATIONS ON THE DEVELOPMENT OF FEATHER PECKING IN POULTRY

ABSTRACT

In 2 experiments, observations were made on the development of feather
pecking in poultry.

In the first experiment, 4 groups of 8 pullets each were observed from
hatching until 17 weeks of age. Two groups were housed on litter (L-
groups), two groups on slatted floors (NL-groups). Pecking at conspe-
cifics increased in NL-groups with time, whereas it tended to decrease
in L-groups. Moreover, in the latter, about 20% of the pecks was di-
rected to particles om the plumage of other birds and about 25% to
feathers. In the NL-groups, these percentages were about 1 and 55,
respectively.

In Experiment 2, half of the animals from each floor-type was trans-
ferred to the other type of flooring material. Most striking was that
in the group of animals reared on litter and changed to slats, feather
pecking increased significantly with the duration of the experiment.
In both experiments, ground pecking was high in groups with a low fre-
quency of pecking at conspecifics and vice versa.

It is concluded that the results strongly support the view that fea-

ther pecking evolves as "misdirected" food pecking.

INTRODUCTION

Feather pecking has always been, and still is, a major problem in in-
tensively housed poultry. In short, it consists of pecking the fea-
thers of other birds; sometimes pulling out and eating these feathers.
According to Wennrich (1975b), this behaviour can mostly be interpre-
ted as misdirected food pecking. It may lead to severe damage of the
plumage of the birds and wounding. Wounds are apparently very attrac-
tive objects, and wounded birds are easily pecked to death. The latter
is called "cannibalism™ and has to be considered as a serious final

phase of feather pecking (Schaible et al., 1947), although cannibalism



can also occur as a consequence of "vent pecking" (Hughes and Duncan,

1972; Allen and Perry, 1975). Although it is recognized that the cause
of feather pecking is multi-factorial (Hughes and Duncan, 1972;
Hughes, 1982}, it is not clear how these factors may act together and
why this may result in feather pecking.

Qur starting point was that various factors all influence one and the
same process, leading to feather pecking. The aim of the present expe-
riments was to elucidate this process.

In the first experiment, we followed the development (0-15 weeks of
age) of feather pecking in 2 situations differing in one factor (lit-
ter or no-litter) known to be of influence on feather pecking (Hughes
and Duncan, 1972; Simonsen et z2l., 1980), We relate differences in
feather pecking to other behavioural characteristics of the animals
involved, and this suggests a picture of the basic process leading to
feather pecking. In a second experiment, we investigated how feather
pecking was influenced by moving the animals from litter to no-litter
and vice versa at the age of 17 weeks. To imitate a practical situa-
tion, all animals were also assigned to new groups. This experiment
was planned to give some insight into the rigidity of feather pecking
when developed, and into the effects of introducing a no-litter situa-

tion, after a rearing period with litter, on feather pecking.

EXPERIMENT 1

MATERIAL

Thirty-two newly hatched chickens (female, mnot beak-trimmed) of a
brown commercial laying strain (Hubbard) were randomly assigned to 1
of 4 pgroups, housed in 4 seperate pens. Twa groups (Ll and L2) were
housed on litter (wood-shavings), the other 2 (NL1 and NL2) on slatted
floors, which were covered with a plastic perforated mat until the
animals were seven weeks of age. The 4 pens had a surface of 3 m2
each., Continuous light was provided for the first 24 h, thereafter a
l4-h photoperiod was maintained until 11 weeks of age and a 9-h photo-

period until the end of the experiment.
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The photoperiod was reduced to delay egg production in order to avoid
any influence of endocrinoleogical status during Experiment 1. Food and
water were ad libitum. Animals were individualised with coloured mar-

kers on head and legs.
METHOD

Individual observations were carried out during the first 15 weeks of
the animals’ 1lives. Each animal was observed 4 times every week
{except for Week 6, in which they were observed 3 times) during pe-
riods of 4 min each. All animals of a group were observed in a random
order before observation of the next group was started. Two pgroups
were observed between 8.30 h and 10.00 h, the other 2 between 13,00 h
and 14.30 h. In one week, each group wag observed once first, once
second, once third and once last,

The observer (J.G.A.), sitting in front of the pen, recorded occurren-
ces of behaviour patterns on tape. For convenience, related patterns
were grouped.

Occurrences of the following behaviours were recorded:

Pecking at conspecifics. Non-aggressive pecking at other birds. Seve-
ral parts of the pecked bird were distinguished: head/beak, comb/wat-
tle, back, wing, chest, vent, tail, leg.

Aggressive pecking. A vigorous movement, usually directed to the head
of the other bird.

Pecking at food. Pecking directly teo food-particles in the feed-

trough,

Pecking at the ground. Pecking directed to the ground while standing

or walking.

Other pecking. Pecking at water, the wall, etc.

Comfort behaviour. Consisting of stretching, shaking and preening as
described by Kruyt (1964). When an interruption in preening exceeded 3
S, a4 new occurrence was recorded.

Ground scratching. The body bending forward, the bird makes a backward
stroke with one leg. Usually 1-4 strokes with one leg are followed by
1-4 strokes with the other. Every stroke was registered as one occur-

Trence.
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During normal observation procedures as described above, some additio-

nal information was gathered.

(a) On 12 observation days, distributed over the whole experimental

period, except for the first 2 weeks, the behaviour of pecked conspe-

cifics was also classified into one of 5 classes.

(1) Eating - Pecking at food.

(2} Ground scratching and/or -pecking - The bird makes ground scrat-
ches (see above) and/or makes
groundpecks (see above),

(3) Resting - The bird doesn’'t move.

(4) Dustbathing - The bird is in a sitting po-
sition, feathers are fluffed
and it shows behaviour ele-
ments as described by Kruyt
(1964).

{5) Other - The bird is not 1involved in
one of the fore-gaing pat-
terns (e.g. drinking, moving,
preening, etc.).

(b) Onr 15 observation days, dlistributed over the last 9 weeks of the

experiment, pecking at conspecifics was also classified into one of 4

classes according to the aim of the pecks.

(1) Litter particles on the other bird.

(2) The beak of the other bird.

(3) The feathers of the other bird, including pulling and plucking of

feathers.

(4) Other.
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RESULTS
Pecking at conspecifics

The pecking frequency, averaged over birds, differed between L- and
NL-groups. These differences are clearly shown in the graphs of Figure
1. Pecking at conspecifics tended to increase in the NL-groups (Spear-
man Tank-correlation: rs-0.72, P < 0.01), whereas there is a negative
trend in the L-groups (rs=-0.34. P<0.1).

The peaks in the graph of Group L2 are caused by excessive pecking to
litter particles on the backs and wings of dustbathing conspecifics,
In all groups, most of the pecking was directed to the head and beak,
back and wings of other birds (on average 75% of all pecks were direc-
ted to these areas). In many cases, animals chose inactive birds to
peck at. This was the case in the L-groups, where 78.5% of all regis-
tered pecks were directed at resting birds, as well as in the
NL-groups, where this percentage was 8l1.8. L- and NL-groups, however,
differed with respect to the object that was pecked. About 20% of the
pecking in the L-groups was at particles on the plumage of other ani-
mals (often during dustbathing), while this was about 1% in the NL-
groups. Pecking at feathers, on the other hand, made approximately 25%
of the total in the L-groups against approximately 53% in the NL-
groups. The latter kind of pecking is the most damaging, as it inclu-
des pulling and plucking of feathers. Pecking at particles on other
animals is a relatively harmless kind of pecking. The higher frequency
of pecking and its damaging character in the NL-groups found expres-
sion in the severely damaged plumage of most animals in these groups.
Plumage was in particularly bad condition on the backs of the birds.
On the other hand, the plumage of all animals in the L-groups was in
perfect condition. Animals of L-groups and of NL-groups showed a rela-
tively high intra-group similarity in their pecking frequencies (Fi-
gure 2). In Group L2, one animal had a strikingly high pecking fre-
quency, yet other animals in this group were not "infected”.

There was a slight trend that high-ranking animals peck relatively
more to the chest and low-ranking animals more to the back and tail of

other birds (this was not significant). There appeared to be ne
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relation between dominance and pecking frequency as found by Hughes
and Duncan (1972) and Wenmrich (1975¢), and our results agree with

those of Martin (1975), who dit not find such a relation either.
Aggressive pecking
Aggressive pecks were seldom registered and appeared to be a minor

contribution to the total number of pecks at other animals (Table 1).

Table 1. Frequencies of pecking, comfort behaviour and ground scrat-
ching. Frequencies per bird per hour, average of 472 four-min

observations per group.

Group
L-1 L-2 NL-1 N1-2
Aggressive pecking 0.9 0.2 5.3 1.1
Pecking at: food 406.7 730.5 640.4 824.9
ground 700.2 630.3 110.9 96.0
Other pecking 117.5 155.6 73.0 80.9
Comfort behaviour 33.0 49.0 49.7 55.4
Ground scratching 25.4 21.9 4.4 3.9

Other kinds of pecking

In Table 1, the frequencies of pecks which were not directed to other
animals are shown. Food pecking frequency was relatively high in all
groups {the cause of the relatively low frequency in L1 is not clear).
Other pecking was highest in the L-groups. In the L-groups, pecking at

the ground was about & times higher than in the NL-groups,
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Confort behaviour

There were no major differences between groups in the frequencies of

occurrence of comfort behaviour (Table 1).

Ground scratching

The frequency of ground scratching was much higher in the litter

groups compared to the no-litter groups (Table 1).

EXPERIMENT 2

MATERIAL AND METHODS

The birds from Experiment 1 were used. At 17 weeks of age, each group
was split inte 2 groups of 4 animals. The a animal from each group was
placed in cone quartet, the b animal in the other, the ¢ animal in the
same set as the &, and so on. Next, 2 quartets of different groups
were put together and housed on litter and slats as shown in Figure 3.

A 9-h photoperiod was maintained. Food and water were ad lIibitum,

Litter No—L.itter
Experiment 1 L—1 (8} L-2 (8) NL—1 (8) NL—2 (8)

SN ","’j

-~
\"// {
PN !

N

|

N

Ve

o N

Experiment 2 L—L {4+4) N—L {4+4) LU {(4+4) Ne—NL {4+4)

Figure 3. Schematic representation of the distribution of animals from

Experiment 1 over experimental groups in Experiment 2.
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From 17 to 27 weeks of age, 20 observation-days were completed (cbser-
ver H.J.B.). The observations were carried out in the same way as des-
cribed for Experiment 1, except that the observation days were a bit
more spread out in time and no additional information was gathered as
described for Experiment 1, During the last 4 observation days, only 5

animals were left in Group NL-NL; 3 had died of pecking injuries.

RESULTS
Pecking at conspecifics

In Table 2, mean pecking frequencies per group are given, each figure
is an average for 4 observation days.

Pecking in Group L-L was at the same level as in Groups L1 and L2 du-
ring Experiment 1. The peak in Group NL-NL in the 24th week of age was
associated with the occurrence of camnnibalism, When an animal was se-
verely wounded by persistent feather pecking, other processes then
seemed to come into play which made the injured bird the favourite
pecking object. The behaviour of the other animals in this situation
may be better described as expelling behaviour (Wennrich, 1975a)
rather than feather pecking behaviour. The lower frequency of pecking
in this group at the end of the experiment was probably connected with
the death of 3 animals in this pericd. This reduced the number of con-
specifies which could possibly be pecked by 43% for each animal.

Group L-NL showed a significant increase of pecking with time (rs-l, P
< 0.01), together with increasing feather damage. This supports the
idea that the no-litter situation is an important factor in the de-
velopment of feather pecking.

In Group NL-L, pecking at conspecifics started at a very low level,
which subsequently rose and then fell again. The cause of this fluctu-
ation 1s not clear, but could be due to a process of adaptation tea-
tion to the new substrate. However, the animals’ plumage recovered
from the damage done to it in Experiment 1, so that it must be

concluded that pecking was less damaging than in the no-litter groups.
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Table 2. Pecking at conspecifics. Frequencies per bird per hour,

averages of 4 observation days (32 four-min observations) per

group,
Group Age (weeks)
17.3 18.8 21.0 23.6 25.7 Mean
L-L 45.9 38.4 16.3 46.4 10.7 31.5
NL-L 6.5 123.2 184.2 41.6 58.5 82.8
NL-NL 64.6 32.7 72.1 148.1 35.3 70.5
L-NL 39.3 81.6 96.5 135.6 171.1 104.7

As in Experiment 1, most of the pecking was directed to head and beak,
back and wings (on average, 85% of all pecks were directed to these
areas). The wings were especially favoured by animals in Groups L-L and
NL-L. Pecking in the latter groups was often at dustbathing conspeci-
fies and did not affect the condition of the plumage. This was con-
firmed by examination of the animals’' plumage in the different groups.
Plumage was in perfect condition in the litter groups (including Group
NL-L}, but in many cases was in very poor condition in the no-litter
groups. Bare patches were common in the latter, and some animals had
injuries on the back.

In the 3 months after the new groups were formed, one animal in Group
NL-NL and é in Group L-NL died or were culled as a result of severe in-
juries caused by pecking from other animals. Two more birds died in
Group NL-NL from vent pecking.

The reaction to the changed floor-type was very similar for animals in
Group KL-L and those in Group L-NL: the majority of animals in Group
NL-L decreased pecking at conspecifiecs, the majority in Group L-NL dra-
matically increased pecking at conspecifics (Figure 4). In Groups L-L
and NL-NL, about half the animals increased and half decreased pecking

at conspecifics,
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Aggressive pecking

As 1n Experiment 1, aggressive pecking was not very frequent and no

clear differences between groups appeared (Table 3).

Other kinds of pecking

The most striking differences between groups were in pecking at food
and in pecking at the ground (Table 3). The former was lower in litter
groups, and was probably caused by the intake of 1litter particles in

these groups.

Table 3. Frequencies of pecking, comfort behaviour and ground scrat-
ching. Frequencies per bird per hour, averages of 160 four-min

observations per group.

Group
L-L NL-L NL-NL L-NL
Aggressive pecking 3.7 3.1 0.7 4.4
Pecking at: food 555.9 675.0 976.8 919.2
ground 1455.3 772.2 186.8 70.4
Other pecking 127.2 175.9 82.3 55.1
Comfort behaviour 20.7 27.8 24.9 23.3
Ground scratching 69.6 39.0 6.0 0.9

Pecking at the ground was at a higher level in litter groups compared
to no-litter groups. However, there seems to be an influence from the
rearing period: birds in Group L-L pecked more at the ground than
birds in Group NL-L, and birds in Group NL-NL pecked more at the
ground than those in Group L-NL. These differences are the other way
around in the case of pecking at conspecifies (Table 2), This suggests

a relationship between pecking at the ground and pecking at conspeci-
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fics; more pecking at the ground goes with less pecking at conspeci-

fics, and vice versa,

Comfort behaviour

There were no major differences between groups in the frequencies of

occurrence of comfort behaviour (Table 3).

Ground scratching

Frequency of ground scratching was higher in the litter groups (Table

3.

Figure 4.

20

Pecking at conspecifics by individual animals in the diffe-
rent groups of Experiment 2 (clear bars). Striped bars indi-
cate pecking frequency of the same animal in Experiment 1.
Averages of 60 four-min observations in Experiment 1 and 20
four-min observations in Experiment 2 (except for animals
4-1, 4-2 and 4-4, for which the average was based on only 16

four-min observations).
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DISCUSSION

In his extensive study, Wennrich (1974a,b,c) described pecking move-
ments at conspecifics in the context of feeding, allopreening (mutual
preening) and aggression. In the present experiments, aggressive
pecking appeared to make a minor contribution to the total amount of
pecking at other animals in the group.
Allopreening in most birds resembles the type of preening normally
applied by a bird to its own feathers (Harrison, 1965)., In poultry,
this behaviour is usually limited to careful pecking at the plumage or
at foodparticles in the beak of another bird. Moreover, hens are often
seen pecking litter particles from the back of another hen, but those
pecks are obviously influenced by factors which are effective during
food pecking behaviour (Wennrich, 1974b). This is especially -clear
when the pecked animal is dustbathing; ground pecking and -scratching
are performed then on a dustbathing bird, The pecking movements in
these cases are the same as in food pecking and ground pecking. The
purpese of these pecks is intake of particles and they are less care-
ful than pecks during preening.
We agree with Wennrich (1974b) that this foed pecking behaviour can
easily lead to feather pecking and feather eating. The hypothesis that
this development is more likely when ground scratching and -pecking
are frustrated by lack of an appropriate litter substrate seems obvi-
ous. In the latter situation, feather pecking evolves as "misdirected"
ground pecking. The results from the present experiments streongly sup-
port this view.
(1) Ground pecking was high in groups with a low frequency of pecking
at conspecifics and vice versa (Experiments 1 and 2).
(2) Pecking at conspecifics was higher in no-litter groups (Experiment
1}).
{3) In no-litter groups, pecking at conspecifics was much more direc-
ted to feathers than in litter groups, where it was more limited

to particles on the plumage (Experiment 1).
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FEATHER PECKING IN POULTRY: ITS RELATION WITH GROURD PECKING.

ABSTRACT

It was shown that the motivation for feather pecking varies along with
ground pecking motivation. This supported the view of a common regula-
ting mechanism. It was concluded that feather pecking is to be consi-
dered as vredirected ground pecking, and hence that the latter is an
important parameter in experiments comparing the risk of different en-

vironmental factors concerning the development of feather pecking.

INTRODUCTION

Feather pecking 1is considered as one of the serious problems in the
poultry industry. It may result in feather damage, weunded birds and
reduced productivity. A better understanding of its aetiology may help
to find better measures to control it,

In a recent paper (Blokhuis and Arkes, 1384) it was stated that fea-
ther pecking in fowls evolves as "misdirected" ground pecking, in sup-
port of the view advocated by Hoffmever (1969) and Wennrich (1975). In
that paper it was shown that pecking at conspecifics was high in
groups of hens with a low frequency of ground pecking and vice-versa.
Ground pecking in poultry is part of the feeding system and is mostly
directed onto edible material, although the tendency to peck at in-
edible objects remains high throughout life (Kruyt, 1964).
Misdirection, commonly referred to as redirection, is a well known
concept in ethology (Bastock et al., 1953). It relates to situations
in which motor patterns are directed towards an object or organism
other than that at which it was initially directed. In relation to
ground pecking, redirection may be described as the process resulting
in ground pecks being directed onto objects other than particles on
the ground. It implies at the same time that these redirected pecks as
well as the original ones, are still under the contrel of the feeding

system, If so, the occurrence of redirected ground pecks and of origi-
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nal ground pecks will share causal factors.

The present experiment tested if ground pecks may be redirected onto
other animals. The idea was to vary experimentally the motivation for
ground pecking in groups of chickens and observe changes in the fre-
quency of feather pecking. If some of the feather pecking is under the
control of the mechanisms that regulate ground pecking, it should vary
along with ground pecking motivation.

Pilot experiments with groups of chicks in litter pens showed a marked
variation in ground pecking motivation when the animals were on a res-
tricted feeding schedule. Ground pecking frequency was much higher in
the second and third half hour after feeding was allowed than just be-
fore a feeding period. The present experiments investigated whether
feather pecking shows a similar relationship to feeding periods.

As redirection is expected to take place in a situation with a less
appropriate substrate, animals were tested on slatted floors, To con-
trol for the variation in ground pecking motivation, the same tests

were carried out simultaneously with animals on litter floors.

MATERIALS AND METHODS
Animals and housing

For each of the six replications of the test, ten newly-hatched female
chicks of a brown laying strain (Hubbard) were obtained from a commer-
cial hatchery. The animals were not beak-trimreed. Five animals were
randomly selected and assigned to a litter pen (wood-shavings); the
other five were placed in a no-litter pen ({slatted floor, covered with
a plastic perforated mat during the first 11 days}). The pens had a
surface area of about 0.7 m2. A photoperiod of 14 h was maintained and
food and water were ad libitum. When the animals were 32 days old, one
animal per group was randomly removed while the other 4 were placed in
the test situation (see helow) on the same flooring as they were wused
to (the fifth animal served as a substitute in case of the death of
one of the birds).

In this way, two groups of blrds were obtained, characterized by ei-

30



ther a high level of ground pecking, or of feather pecking.
Test situation

The test situation consisted of two adjacent pens (4.2 m2 each), one
with litter and one with a slatted floor. Three walls of each pen were
of board material, the front walls were of wire netting. Four times a
day (with an interval of about four h), food was available for 15 min;
a timer-operated wotor lowered a trough in each pen and lifted it
again after 15 min. Water was ad Iibitum and a photoperiod of 14 h was

maintained.
Observations

After a 10-day habituation period in the test situation, individual
observations were carried out. Coloured rings around the animals' legs
enabled individual recognition. The test was replicated six times with
an interval of two weeks between the starts of successive tests, so in
total six different "pairs" of a litter (L) and a no-litter (NL) group
were tested.

Observations were organized as follows:

- all animals in a group were observed in a randem order over four
days, one animal per day per group;

- the L-animal and the NL-animal were observed alternmately for five
min over a 60-min period before and a 60-min period after the third
feeding (Figure 1);

- the observer, sitting in front of the pens, in full view of the
animals, recorded occurrences of the following behaviours on
audio-tape:

Ground pecking. Pecking directed to the fleor while standing or
walking.

Feather pecking. Non-aggressive pecking at other birds. This cate-
gory includes pecking and pulling feathers. Pecking at the legs and
the beak and pecking at litter particles on the plumage of conspe-

cifics were excluded.

Stretching/shaking. Wing-stretching, wing/leg stretching, yawning,
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body/wing shaking, tail-shaking and wing-flapping, as described by
Kruyt (1964).
Preening. As described by Kruyt (1964). A new occurrence was recor-

ded when the duration of preening exceeded five s.

Time: 13.00 14.00 14.16 14.30 156.00 16.00

observations feeding observations

Figure 1, Schedule of observations.

RESULTS

Average frequencies of behaviour patterns were caleculated for each
group over all 4 animals for the hour before and the hour after fee-
ding. Table 1 shows that the frequencieg of ground pecking signifi-
cantly increased after feeding in both L- and NL-groups. Frequencies
of feather pecking did show an increase after feeding in NL-groups,
while there was no change in L-groups.

For stretching/shaking and preening, only for preening in NL-groups
was an increase after feeding detected. Significant differences (Wil-
coxon matched pairs signed rank test, Owen (1962)) between N- and NL-
groups were found only for ground pecking (P < 0.025), which was much
more frequent in L-groups, and for feather pecking (P < 0.05), which

was much more -frequent in NL-groups.
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Table 1. Frequencies of observed behaviours (per animal per hour),
averaged over all L-groups and all NL-groups in the hour

before and the hour after the feeding perioed.

Before After

Behaviour Group feeding feeding
Ground pecking L 1392.7(362.2} < 2101.1 (601.8)

NL 279.2 (89.1) < 418.3 (184.1)
Feather pecking L 4.8 (2.4) 5.8 (2.6)

NL 17.3 {14.0) < 35.7 (20.5)
Stretching/ L 13.2 (3.8) 14.3 (5.6)
shaking NL 14.3 (6.7) 21.6 (4.9)
Preening L 85.0 (31.9) 118.5 (29.6)

NL 101.5 (37.2) < 160.7 (26.8)

< : P < 0.05 (Wilecoxon matched pairs signed ranks test, Owen {1962})).

DISCUSSION

The results clearly indicate that the present method was successful in
varying the motivation for ground pecking. Ground pecking was signifi-
cantly more frequent shortly after feeding in both the L- and NL-
groups.

The hypethesis that ground pecking and feather pecking share common
causal factors 1is supported by the fact that the latter varied along

with ground pecking in the NL-groups. Feather damage and serious fea-
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ther pecking problems are likely to arise from this redirected ground
pecking.

The {(low) levels of feather pecking in L-groups do not show this same
relationship with ground pecking. This may be explained by the fact
that fowls have a high tendency to peck at inedible objects throughout
life (Krujt, 1964), and therefore a certain basal level of pecking at
conspecifice is expected which is not controlled by the ground pecking
regulating system. This feather pecking may therefore be considered as
exploratory behaviour or allopreening (Harrison, 1965).

After the feeding period, NL-animals showed an increased level of
preening. Such excessive preening may point to a frustrated tendency
or conflict situation (Kruyt, 1964; Duncan and Wood-Gush, 1972), A
possible conflict might arise from simultaneously-aroused tendencies
to direct "ground" pecks at conspecifics and to keep a certain dis-
tance away from conspecifics.

An appropriate description of the process involved in the redirection
of ground pecks might be in terms of incentive motivation theory (Bin-
dra, 1969). This theory implies that the tendency to perform a parti-
cular behaviour is arcused by internal states (e.g. energy state) and
external incentive stimuli (e.g. food particles). In terms of this
theory, ground pecking in L-groups in the present experiment was
aroused by some internal state and the presence of litter.

As litter was absent in the NL-groups, the slatted floor as well as
feathers of conspecifics became incentives for "ground” pecking. The
fact that the pecks at other animals in NL-groups did not fully com-
pensate for the difference in ground pecking between L- and NL-groups
is explained by the relatively low incentive value of feathers as com-
pared to litter.

From the above, it follows that the occurrence as well as the direc-
tion of redirected ground pecking is very much dependent on the rela-
tive incentive value of environmental stimuli as well as on internal
state, Consequently, a relatively low frequency of "real" ground
pecking points to a low incentive value of the ground, and this holds
the risk that other objects (feathers) have a relatively high incen-
tive value, which may act synergistically with a specific internal

state causing feather pecking. Therefore the frequency of ground
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pecking is an important parameter in studies concerning effects of

environmental factors on feather pecking.
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THE EFFECT OF A SUDDEN CHANGE IN FLOOR TYPE ON PECKING BEHAVIOUR IN
CHICKS.

ABSTRACT

An experiment was carried out with seven groups of four pullet chicks
of a browm medium-heavy laying strain, When the birds were six weeks
old, they were observed on five consecutive days., After the first day,
which was the control day, the half-litter, half-slatted floor was
changed into a fully slatted floor. Ground pecking and scratching de-
creased while seratching during feeding and feather pecking showed a
significantly higher level on Day 5. The results fit earlier conclu-
sions that feather pecking is to be considered as vyedirected ground
pecking. Specific characteristies of a slatted floor appeared to con-
tribute to this redirection process. In order to prevent feather
pecking, it is important to provide poultry with floors which are

highly appreciated as incentives for ground pecking.

INTRODUCTION

Recent experiments with poultry have shown that ground pecking and
feather pecking share common causal factors, supporting the hypothesis
that feather pecking is to be considered as redirected ground pecking
(Blokhuis, 1986). In the latter study, this process of redirection was
described in terms of incentive motivation theory (Bindra, 1969,
1978). According to this concept of motivation, both the internal
state of the animal as well as external stimulation by environmental
objects or events contribute to the tendency (motivation) to perform
behaviour. Environmental stimuli are called (positive or negative)}
incentives. Incentive stimuli not only induce motivational states, but
also make behaviour goal directed (towards or away from the incen-
tive}.

Fellowing this 1line of thinking, redirection of ground pecking to

another substrate (such as feathers) may occur when the relative in-
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centive value of the latter is high compared to the incentive value of
the ground. Thus, for the poultry industry, it is important to esta-
blish what factors influence the incentive value of the ground, as
this may help to overcome the problem of feather pecking.

The outcome of the animal’'s commerce with environmental stimuli is
crucial for the wvalidation of these stimuli as incentives (Toates,
1986). When favourable consequences, like the reduction of a "hunger"
state or copulation are moniteored, this results In the appreciation of
the stimulus (viz. food or a conspecific of the opposite sex) as an
incentive and these stimull will be favoured in future, Concerning
ground pecking in poultry, several characteristics of a substrate af-
fect the tendency of a bird to engage in pecking at that substrate.
Thus, wvisuwal, tactile and gustatory properties are found to be impor-
tant as well as long-term effects of ingestion (Hunt and Smith, 1967;
Hogan-Warburg and Hogan, 1981), Moreover, there are indications that
the possibility of performing specific consummatory behaviour patterns
may also affect the wvalidation of a substrate as an incentive. For
example, Duncan and Hughes (1972) showed that hens preferred teo obtain
part of their diet by pecking a disc, instead of eating free available
food, and Sterritt and Smith (1965) showed that tube feeding (delive-
ring foed directly into the crop) in young chicks appeared punishing,
while tube feeding in combination with pecking at a stimulus panel was
highly rewarding. These results suggest that consummatory stimulus
components are important in the validation of stimuli as incentives
(cf. Wiepkema, 1987).

The type of floor in poultry housing is important in relation to the
development and occurrence of feather pecking (Levy, 1938; Hughes and
Duncan, 1972; Blokhuis and Arkes, 1984}. Floors without litter appear
to stimulate feather pecking or, in other words, the redirection of
ground pecking. In terms of incentive theory, this points to a relati-
vely low incentive value of floors without litter as compared to lit-
ter floors. Although there are obvious differences between floors with
and floors without litter, it is not clear which differences are es-
sential. It is also mot clear which characteristics cause feathers to
obtain a favourable ranking as an incentive.

In the present experiment, changes in the behaviour of pullet chicks
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were observed after a sudden change from a litter floor to a slatted
floor. The first aim was to study the effects of such a change on
pecking behaviour. Secondly, other behavioural changes were studied in
an attempt to improve our understanding of what determines the incen-

tive value of floors and feathers.

MATERTALS AND METHODS

Animals and housing

With intervals of at least one week, seven groups of five pullet
chicks of a brown egg-laying strain (Warren $SL) were obtained from a
commercial hatchery at one day old. Birds were housed in small pens
{104 x 66 cm) with half-litter, half-slatted fleors. When they were 32
days old, one randemly chosen bird per group was removed while the
others were placed in one of two available testing pens (the fifth
chick served as a substitute in case of the death of one of the birds
before 32 days of age). At this time, the birds were given a coloured
ring around a leg to enable individual recognition. The floor of the
testing pen {146 x 200 cm) was also half-litter, half-slatted floor.
The photoperiod ran from 06.00 to 20.00 h., Water was available ad ii-
bitum. Until 32 days of age, food was also supplied ad Iibitum. How-
ever, in the testing pen, food was only available during four feeding
periods of 15 min every day. Four times a day, a timer-operated motor
lowered a trough and lifted it again after 15 min. The interval be-
tween feeding periods was about four hours.

Food and water were offered on the slatted floor,

Experimental procedure

After a 10-day habituation period in the testing pen, behavioural ob-
servations were carried out on five consecutive days, starting with
the third feeding period. On the second day of the observations, the
litter floor in the testing pen was covered with slats just before the

start of the third feeding period. This situation continued until the
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end of the observation period on Day 5, which was also the end of the

experiment.

Observations

All chicks of a group were observed individually every day. The obser-
ver sat down in front of the pen just before the third feeding period.
During the feeding period, only occurrences of "scratching” and
"pecking at food" were registered (see below). In this period, all
animals were observed, in random order, during one period of 3.5 min
each., After the feeding period, the observer walted 10 min before
starting the observations again. During this shert pause, the food
trough was lifted while the birds pecked at a few spilled food parti-
cles on the slatted floor. Individual birds were then observed conti-
nuously for five min each in the same order. This was repeated four
times, resulting in a total observation time of 80 min (4 x 5 = 20 min
per bird). Testing of all seven groups was completed during a period
of nine weeks.

The following behaviours were selected for analysis.

Ground pecking. Pecks directed to the floor while standing or walking.
CGround scratching.The body bending forward, the bird makes a backward
stroke with one leg. Usually onme to four strokes with one leg are fol-
lowed by one to four strokes with the other. Every stroke was regis-
tered as one occurrence,

Scratching during the feeding period. Birds make backward strokes with
the legs, as with ground scratching, during pecking into the feed
trough. This scratching is sometimes on the ground (slats) or against
the feed trough. Every stroke was registered as one occurrence.
Pecking at food. Every peck into the feed trough was registered,
Feather Pecking. Non-aggressive pecks at the feathers of other birds,
This category includes pecking and pulling feathers. Pecks at the
legs, the beak or at litter particles on the plumage were excluded.
Pecking at litter on plumage. As litter was only present on the first
day of testing, the pecking of litter particles from the plumage of

conspecifics could only occur then.
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Statistical analysis

The data of the first testing day were used as controls and compared
with the data of Days 2 to 5 using the Wilcoxon matched-pairs signed-
ranks test (Siegel, 1956). The data of Days 2 to 5 were tested against
trend over time {(Lehmann, 1975).

RESULTS

Figure 1 shows the averaged results for the different behaviours on
the five experimental days. Occurrences of the different behaviours
are expressed as frequencies per animal per hour.

Ground pecking and ground scratching were significantly lower on the
first day after the litter was covered. Also on days thereafter, the
levels of these behaviours were significantly lower compared to Day 1.
There were no significant tremds over time in the frequencies of
ground pecking and scratching from Days 2 to 5. Ther was an Increasing
scratching during the feeding period and tendency for feather pecking
after the litter was covered. However, these increases were not signi-
ficant. On Day 5, the 1level of both behaviours was significantly
higher compared to Day 1. This suggests an increase over time after
the change in floor type. However, no significant trends were detec-
ted. Pecking at food was not significantly affected by the change in
floor type. Although the data suggest a weak increase over time, this
was not significant.

Pecking at litter particles on the plumage of conspecifics was only

observed on Day 1.
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Figure 1. Frequencies of cbserved behaviours (per animal per hour} on
the five experimental days, averaged over all seven groups.
Significant differences between experimental days and Day 1

(control) are indicated (%; p < 0.05, **: p < 0.,01).
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DISCUSSION

As expected, the sudden change of floor type caused a very clear de-
crease in ground pecking. Feather pecking was only significantly
higher on Day 5. However, the data alsc show an increase not signifi-
cant on Days 2, 3 and 5, rejecting the idea of a chance occurrence. &n
increase also fits the conclusion of an earlier experiment (Blokhuis,
1986) that feather pecking is to be considered as redirected ground
pecking. A frequency of about 20-30 feather pecks per animal per hour
is reached in the present experiment after only two days without 1it-
ter, This 1is about the same level as was found in an earlier experi-
ment (Blokhuis, 1986) in birds of about the same age, which had been
without 1litter all their 1ife. This suggests that redirection of
ground pecking on a slatted floor is a short-term process which is ra-
ther independent of foregoing experience with litter. As the birds in
the present experiment were reared on half-litter, half-slatted floor,
they were familiar with a slatted floor. Perhaps redirection would
have taken more time if this had not been the case. In terms of incen-
tive motivation theory, redirection of ground pecking occurs when the
incentive value of the slatted floor is low and feathers are a rela-
tively favourable incentive. The relatively low incentive value of the
slatted floor, compared to the litter floor, may be illustrated by the
finding that only 14 % of all ground pecks on Day 1 were directed at
the slatted floor. It is obvious that a slatted fleoor offers almost no
possibilities for the birds to peck and manipulate particles. Positive
visual, tactile and gustatory feed-back signals as well as positive
long-term effects of ingestion are, therefore, likely te be much less
compared to litter floors. These characteristics are likely to be very
important in the validation of a slatted floor as an incentive.

Ground scratching almost ceases on the slatted floor. At the same
time, scratching during the feeding period increases to almost the
same level as ground scratching on Day 1. This shows that scratching
is preferably performed when it can be alternated by ground pecks at
litter instead of pecks at food. However, when no litter particles are
available on the ground, it occurs during food pecking rather than du-

ring pecking at the slatted floor.
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