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Introduction

In spite of numerous theories and inves-
tigations, the real causes of feather peck-
ing have not yet been revealed. Reviews of
the huge literature about the problem are
given e.g. in articles by Sirén (1963)
and Mapsen (1966).

Most experiments have been based on
the hypothesis that feather pecking is
due to a need for some specific nutritio-
nal substance. However, as pointed out
by e.g. ScuaBLE et al. (1947) and WiLLl-
MON & MORGAN (1953) results are very
inconsistent. Many a nutrient supple-
ment, which appears to be effective in
one experiment, turns out to be of no in-
fluence, when the experiment is repeat-
ed. Lately, this was the case with argini-
ne, (see MabDsEN, 1966, contra SIREN,
1963). Even within the same experiment
differences in results have been register-
ed, between groups receiving exactly the
same nutritional treatment.

The lack of consistency in results with
a great number of alimentary treatments,
the apparent influence of the way in
which feed is dispensed (pellets versus
mash: e.g. CaLer 1965), and the finding
of some differences in feather pecking
between male and female pheasants,
when the sexes were kept in separate
groups, (Mapsen 1966), all favour the
theoretical statement of Woop-Gusk
(1956) that »cannibalism and feather
pecking are good subjects for the beha-
viourist«; these facts form the basis of the
conclusion drawn by Mapsen which led
to the present study.

In the literature on feather pecking,
factors implying behavioral aspects (ag-
gressiveness, »sadism«, boredom, habit

formation) do occur in the long lists of
hypothetic causes. However, I have not
been able to find any work, which con-
centrates on tackling the problem from
the ethological side.

Evidently, the present introductory stu-
dy does not pretend to lead to the final
solution of the problem, incl. to provide
efficient practical means against feather
pecking. As in all matters of behaviour,
a whole complex of factors no doubt are
involved. However, since contradictory
theories about aggressiveness, nutritional
needs etc. still appear, it seems reason-
able to investigate the behavioral nature
of feather pecking, and try to settle once
for all into which category it belongs.
This may point at the dominating aspects
which should be the subject of future in-
vestigations.

The possibility of intraspecific aggres-
siveness being at the root of the problem,
which might seem implied in the wide-
spread opinion that »cannibalism« results
from keeping the birds crowded, was en-
hanced by the finding of a correlation
between extent of victimization from
feather pecking and rank in the »peck
order« (PurLiaiNeNn 1965); the experi-
ments of Mapsen (1.c.) showing more
pecking of back-feathers in male- than
in female-groups of pheasants might also
be interpreted in the same direction.

I wish to thank dr. Horger MaDsEN
for his encouragement to the present
study and for all his kind assistance. I
am also much indebted to the pheasant
breeders E. CHRISTENSEN, Freerslev, J. CHRr.
Gegr, Svenstrup, and K. Urrkyzr, Gylden-
steen.
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Material and Methods

The study was carried out during the
summers of 1966 and 1967, from mid-
March to October, at the pheasant breed-

ing farm at Freerslev (Zeeland) mainly,
and at the breeding farms of Svenstrup
(Zeeland) and of Gyldensteen (Funen).

BEHAVIOUR

An intimate knowledge of the normal
behaviour patterns of pheasants was re-
quired to understand the nature of their
feather pecking behaviour. Therefore,
notes were taken about all types of be-
haviour shown, from hatching of the
chicks, throughout their development
and when adults.

In the present study, I have however
concentrated only on a comparison be-
tween feather pecking behaviour and the
types of normal behaviour in which a
pecking act occurs (aggressive behaviour
and feeding behaviour). Such a compara-
tive method may be used to elucidate
some kind of behaviour, the origin of
which is not immediately obvious to the
observer; it is possible because of the
uniformity and specificity of behaviour
patterns in birds. Aggressive pecking and
food pecking respectively are performed
in the same way by all individuals of
the species, and both involve characteri-
stics of the »mood« of the bird. They
are typical fixed action patterns, i.e. ge-
netically fixed, internally coordinated and
motivated motor patterns.

A general resemblance in external form
between either of these types of normal
behaviour and the »abnormal« pecking
behaviour may be taken as an indication
that they are also influenced by the same
internal and external factors. This would
provide good material for the elucidation
of feather pecking, since the factors in-
fluencing both feeding and aggressive
behaviour have already been studied in
detail in various other types of gallina-
ceous birds, especially domestic fowl.
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The behaviour of the adult pheasants
was studied mainly during the first part
of the breeding season (mating- and ear-
ly egg-laying period); that of the chicks,
from hatching to the age of abt. 12-14
weeks. A total of seven groups of chicks,
each comprising abt. one hundred indivi-
duals, hatching at one week’s interval,
were regularly observed; this permitted a
continuous repetition of the records taken
in regard to each stage of the chicks’
ontogenetic development.

The pheasants were watched under na-
tural conditions — in the wood — as well
as in houses or flight cages. With regard
to the adult birds, it was in both cases
necessary to use a hide made of pine-
branches. A total of abt. 250 hours were
used on observation only.

Along with each observation, records
were taken of such specific conditions,
which could possibly play a role: e.g.
types of brooder/house/flight cage used,
number of chicks per area unit, type of
cagefloor, type of illumination, tempera-
ture and available pecking material (e.g.
vegetation). With regard to small chicks
the following points were particularly
noted: the presence or not of a brooding
hen, time of removal of heating ele-
ments, time of giving the chicks access
to outdoor flight cages, time of bill-cut-
ting — mounting of »spectacles«, etc.

Especially during the second year of
observation, the aspects of plumage were
noted at various ages for the body regi-
ons most often victimized (tail, upper
tail coverts, back and wings).
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EXPERIMENTS

Some of the conclusions drawn from the
- behaviour study were followed up by
experiments based upon registration of
extent of feather pecking victimization.

Registration of feather pecking
victimization

Discerning the body regions: tail, upper
tail coverts, back and wings, the extent
of victimization was classified by scores
from zero (no sign of feather pecking) to
four (no feathers left).

The Tables 1, 2, 3, 6 and 7 are based
on the scores registered for each particu-
lar body region; the figures given in the
ranges (4-3, 2-1 and O) indicate the
number of individuals having received
the respective scores for the body region
in question.

The Tables 4 and 5 and the Figs. 2, 5
and 6 are based on »total-body scores«
obtained by summing the scores of the
various body regions of each bird.

Since the relative distribution of sco-
res on single body regions is subject to
some variation from group to group, (in
one group there may be particularly
much tail pecking, in another one almost
no tail pecking but back pecking instead),
a classification based on total-body scores
is supposed to give a better picture of the
actual amount of pecking within the par-
ticular experimental groups. An individu-
al with high total-body scores must have
suffered more pecking than one with low;
contrarily, a comparison based on e.g.
tail scores alone may often be mislead-
ing, since the individual with low tail
scores may well have been pecked just
as much as the one with high tail scores
only on some of the other body regions.

The reason for giving the classifi-
cations based on scores of single body
regions (Tables 1, 2, 3, 6 and 7) was to

provide, as an example, a more detailed
account of the feather pecking pattern in
some pheasant groups. In regard to the
comparison of males and females (Table 6
and 7), the purpose was to see whether
in similarity to the results of MAaDsEN
(1966) possible differences in pecking
scores between separated males and fe-
males might be »concentrated« on single
body regions.

At the end of each table text, the num-
bers obtained by summing up the total-
body scores of all the individuals of each
group are given. This provides a more
complete picture of the differences in
amount of feather pecking between the
respective groups.

Experimental conditions

In all experiments, factors such as age,
number of chicks per m?, relative pro-
portion of males and females, were as
far as possible kept the same within each
set of experimental groups (except of cour-
se, where one of the mentioned factors
was the subject of the experiment). Thus,
the chicks of experimental groups to be
compared were always from the same
hatch, — they were distributed in equal
numbers in the groups, — same propor-
tion of males and females in each. Fur-
thermore, the groups compared were
given exactly the same conditions apart
from the experimental treatment, (same
type of flight cage, same climate condi-
tions, same food, etc.).

A certain mortality during the experi-
mental period was of course inevitable,
but in order to avoid extraneous factors
as much as possible, the dead individuals
were not replaced. This is why, in the
tables, the numbers of individuals of the
groups compared often differ.
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Particular data concerning
thesingle tables:

Table 1: Area available per group 11 m2; initial
number of chicks per group 50.

Table 2. Area available per group 24 m?2; initial
number of chicks per group 150; {for registration
of pecking scores 80 were caught at random from
each).

Table 3. Area available per group 24 m?; initial
number of chicks per group 66. The supplies of
green were not as abundant as in the two form-
er experiments.

Table 4. Area available per group 24 m2; initial

number of chicks per group 150, (for registration
of pecking scores 80 were caught at random from
each). The green plastic bands were attached with
small intervals to a wooden frame of 3 X 3 m?
with cross-bars, hanging down from the ceiling,
parallel to the cage-floor, and abt. 40 cm above
the latter. The plastic bands almost reached the
floor, and in addition to their supposed func-
tion as »pecking material«, they could act as a
hide just as well as the branches with leaves
provided to the other experimental group, (Group
I0).

Table 5. There was in this experiment no possi-
bility of distinguishing between density and
flock-size; therefore the latter is mentioned in
brackets in the texts of Table 5 and Fig. 5; (for
registration of pecking scores, 80 chicks were
caught at random from each group).

Group I - Hold I Group I1 - Hold II
No supply of S
upply of clover
Feather pecking clover K};Ev%rti Iskud Probability
Body region scores Intet klovertilskud of Chi-square test
Kropsregion Fjerpilnings- Number Statistisk
. Number .
points of individuals of individuals sandsynlighed
Antal individer Antal individer
43 24 0
?;‘ilf 2-1 9 0 < 0,001
0 4 45
Upper tail 4-3 3 0
coverts 2-1 3 0 0,02-0,01
Overgump 0 31 45
4-3 14 0
Back 2-1 9 0 < 0,001
44 0 14 45
. 4-3 1 0
ngs 2-1 12 0 < 0,001
mger 0 24 45

Table 1. Influence of abundant (regular) supplies of green clover. Experiment at Gyldensteen breed-
ing farm. Feather pecking scores registered when chicks were three weeks old. Density: abt. 4 chicks
per m2. Sum of total-body scores: For Group I (37 individuals) 208; — for Group II (45 individuals) 0.

Tabel 1. Indflydelse af rigeligt (regelmassigt) tilskud af gron klover. Forsog i Gyldensteen's fasan-
opdraet. Fjerpilningsgraden bedomt, da kyllingerne var tre uger gamle. Teethed: ca. 4 kyllinger pr. m2.
Summen af points opndet ved at lwgge totalpoints pr.individ sammen for hvert enkelt hold: Hold

1 (37 dyr) 208; — Hold II (45 dyr) 0.
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Results
BEHAVIOUR
Comparative study

The pecking act

The aggressive peck of game pheasants
is a steep, quick and vigorous movement,
preferably directed to the head of the
other bird. Since fighting pheasants nor-
mally face each other, the peck in gene-
ral hits the front or crown of the oppon-
ent. However, if the latter tries to esca-
pe, other body parts may of course be
hit, but then always as closely as possi-
ble to the head (i.e. neck or upper back).

The peck performed by feather pecking
pheasants is much less quick and vigo-
rous, and is rather not directed at the
head region.

Also other differences between aggres-
sive pecking and feather pecking are ob-

vious: At the start of pecking the aggres-
sive pheasant is keeping its head high,
in a characteristic way, the bill pointing
steeply downwards. The posture is tense
and the strong curvature of the upper
neck line further emphasized by erected
neck feathers. Leaping towards the oppo-
nent as if to fortify the movement often
accompanies aggressive pecking.

The posture of the feather pecking
pheasant is generally normal and relax-
ed. The head and neck do not present
the sharply broken line seen in aggres-
sive birds, and neck feathers are not
raised. Leaping towards the victim is
never observed.

Group I - Hold I Group 11 ~ Hold II
No supply of
her pecki clover oo | probability
Body region Feat seciylr):sc mng Intet klovertilskud of Chi-square test
Kropsregion Fjerpilningspoints Number Number Smfggl;%s’i ed
of individuals of individuals ynig
Antal individer Antal individer
s 4-3 58 1
g:;lle 2-1 17 15 <0,001
0 5 64
Upper tail 4-3 13 2
coverts 2-1 21 7 < 0,001
Overgump 0 46 71
4-3 6 3
?{?Ck 2-1 54 50 0,80-0,75
Vg 0 20 24
Wi 43 0 1
Vine 2-1 22 6 0,005-0,001
nger 0 58 73

Table 2. Influence of abundant (regular) supplies of green clover. Experiment at Freerslev breeding
farm. Feather pecking scores registered when chicks were five weeks old. Density: abt. 6 chicks per
m2. Sum of total-body scores: For Group 1 (80 individuals) 507; ~ for Group II (80 individuals) 155.

Tabel 2. Indflydelse af rigeligt (regelmassigt) tilskud af gron klover. Forseg i Freerslev's fasanop-
opdrat. Fjerpilningsgraden bedomt, da kyllingerne var fem uger gamle. Taethed: ca. 6 kyllinger pr. m2,
Summen af points opndet ved at leegge totalpoints pr. individ sammen for hvert enkelt hold: Hold
1 (80 dyr) 507; — Hold II {80 dyr) 155.
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Behaviour preceding the pecking act

Aggressive pecking is normally preceded
by more or less elaborate threatening at-
titudes: »tall«?) posture with legs comple-
tely stretched, breast and neck-line al-
most vertical, tail low. Another threate-
ning posture is the »deep crouch«?) with
legs flexed, breast almost touching the
ground, neck and head drawn back close
to the body, tail slightly lifted, tail fea-
thers spread, wings lowered and held

optical stimuli as the drawings and objects,
which in experiments were found to release the
feeding pecks of pheasant chicks (see p. 12).

Fig. 1. Fjer, der endnu ikke er udvoksede, frem-
byder samme type optiske stimuli som tegninger
og genstande, der, iflg. forsog, udloser fasankyl-
lingers fodehak (se s.12).

1) the terms »tall« and »deep crouch« are used
by Foreman & Ariee (1959) for similar postures
of domestic fowl.
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out. Intermediates between the mention-
ed postures are seen, and fighting phea-
sants often shift quickly up and down,
from »deep crouch« to »tall« posture etc.
The threatening postures are often accom-
panied by a characteristic rolling sound,
which may be heard from the age of 2-3
weeks.

Feather pecking is preceded by a quite
different behaviour. The posture is nor-
mal, the movements relaxed. The phea-
sant either stands or walks about as if
»searching for something to peck at«.
The behaviour gives a general impres-
sion of randomness: The pheasants ob-
served did peck at various companions,
which they encountered while walking
about, and in between they pecked in ex-
actly the same manner at various objects
available. However, some individuals
from time to time showed a certain con-
stancy in feather pecking, (I use the
term: »feather pecking specialists«).
These birds repeatedly pecked at the fea-
thers of penmates, or even sometimes at
the same body region of several birds in
succession. Such constancy was observed
already with regard to bill- or toe-pecking
in newly hatched chicks.

Angle of approach

Feather pecking pheasants generally ap-
proach their victims from behind or from
the side. This also is in contrast with the
behaviour of aggressive birds, which try
to »face« the opponent. Pecking at fron-
tal regions in the non-aggressive way
however occurred in particular cases:
small chicks would peck at the bill or
toes of others from the frontal side, and
breast-feathers of a pheasant cock were
pecked at by companions from which it
was separated by a wire fence.

The latter observations indicate that
feather pecking pheasants avoid frontal
parts because, pecks directed from a
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»facing« position generally elicit an ag-
gressive response (see below). Among
very young chicks, aggressive patterns
have not maturated yet and therefore
bill- and toe-pecking from the front is
still possible. In the case of the cock
mentioned, the presence of a wire fence
apparently inhibited the normal aggres-
siveness-releasing effect of such frontal
pecking.

Behaviour succeeding the pecking act

The aggressive bird may continue for
some time to threat and peck at the op-
ponent, and if the latter tries to escape,
to pursue it in »tall« posture directing
more pecks as closely as possible to the
head. Finally, the »winner« often shows
some post-fight patterns, such as ruff-

ling the feathers and walking about in a
characteristic tense manner, with short
steps on stiff legs.

The feather pecking pheasant generally
just pecks a few times at a feather of
some penmate and then walks on to the
next one or to any other pecking item
in the cage. The very pecking at a fea-
ther of a certain size sitting on a penmate
is followed by a pulling act exactly simi-
lar to the pulling at any attached peck-
ing item: a leaf on a branch, a rootlet or
an attached woollen string. Once loosen-
ed, the feather is either swallowed or
dropped to the ground, pecked up again
or left. This also quite resembles the
usual way of treating any pecking item
of a similar size and placement.

If a pheasant is pecking at a feather,

Group I~ Hold I Group 11 — Hold II
Supply of Supply of
beech branches green clover
with green leaves on floor .
. Feather pecking Tilskud af Tilskud af Probability
ggdy reglon scores bogegrene gron klover spredt of Cl;l—stqiz}ri test
ropsregion Fierpilningspoints | med gronne blade pd volidregulvet sanétslylilz%;hed
Number Number
of individuals of individuals
Antal individer Antal individer
. 4-3 42 63
Tail 2-1 3 0 <0,001
0 13 1
Upper tail 4-3 22 46
coverts 2-1 10 9 < 0,001
Overgump 0 26 9
4-3 12 50
Back 2-1 9 7 <0,001
Ve 0 37 7

Table 3. Influence of the way in which the green food supply is given. Leaves attached to branches
is the way most closely imitating the conditions of pheasants’ natural habitat, Experiment at Fre-
erslev breeding farm. Feather pecking scores registered when chicks were ten weeks old. Density:
abt. 3 chicks per m2. Sum of total-body scores for Group I (58 individuals) 316; — for Group II
(64 individuals )638.

Tabel 3. Indflydelse af den mdde hvorpd gronttilskud gives. Fastsiddende blade pd grene er det,
der bedst ligner betingelserne i fasanernes naturlige milje. Forsog i Freerslev's fasanopd;aet Fjer-
pzlnmgsgraden bedemt, da kyllingerne var ti uger gamle. Teaethed ca. 3 kyllinger pr. m2. Summen
af points opndet ved at legge totalpoints pr. individ sammen for hvert enkelt hold: Hold I (58 dyr)
316; — Hold II (64 dyr) 638.
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Fig. 2. Results from two parallel experiments
concerning the influence on feather pecking of
green supplies; the experiments were carried out
at separate breeding farms. A and C represent
the experimental groups of Freerslev, (age at re-
gistration of pecking scores: 5 weeks); B and D
represent the experimental groups of Gylden-
steen, (age at registration of pecking scores: 3
weeks). Each block shows the percentage of the
respective experimental group, which had a given
level of total-body scores: 1) 0-2 in the cate-
gory »light«; 2) X 7 in the category »heavye.

Dotted blocks represent groups having receiv-
ed no green supply; hatched blocks represent
groups having received regular supplies of bran-
ches with green leaves; unfilled blocks represent
groups having received regular supplies of short
green clover.

Except for the pair »branch«-group/»clover«-
group of C, all the differences are significant:
p < 0,05 .

the attention of one or more penmates
may often be attracted and the latter
starts pecking at the same, (this happens
whether the feather is still sitting on
the tail or back of a bird, or is lying on
the ground).

»Food-running« with feathers was al-
so observed quite frequently. This curi-
ous behaviour pattern which consists in
the chick running about with some peck-
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Fig. 2. Resultatet fra to parallel-forsog udfort i
adskilte opdreet, angdende indflydelsen af gront-
tilskud pd graden af fijerpilning. A og C repree-
senterer forsogsholdene i Freerslev (fasankyllin-
gernes alder ved bedemmelse af fjerpilninsgra-
den: fem uger); B og D reprasenterer forsegs-
holdene pd Gyldensteen (alder ved bedsmmelse
af fjerpilningsgraden: tre uger). Hver blok wviser
den procent af det pdgeldende forsegshold, som
fik et givet antal points for alle kropsregioner
tilsammen: 1) 0-2 i kategorien »light« (let grad);
2) X 7 i kategorien »heavy« (sver grad). Prik-
ket, skraveret, ikke udfyldt, angiver respektivt:
hold der ikke fik noget gronttilskud, hold der fik
regelmaessige tilskud af grene med gronne blade,
hold der fik regelmessige tilskud af kortskdren
gron klover.

Med undtagelse af »gren«-hold/sklever«-hold-
sammenligningen i C, er alle forskelle signifi-
kante: p < 0,05.

ing item in its bill has previously been
described by various authors in domestic
chicks and junglefowl (see e.g. SPALDING
1873, BrifjcknNErR 1933, BAuMmeR 1955 and
Kruyr 1964). It is apparently released
by an item of a certain size which is too
big to be swallowed quickly. Pheasant
chicks were observed running in this
way with all sorts of objects: living
prey, chips of wood, leaves (both fresh
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and dead) woollen strings, feathers etc.

At first sight, the behaviour seems to
have the function of saving some »at-
tractive food« from other chicks. How-
ever, in a group, the sudden running of
one member rather attracts the attention
of the others: A few often start pursuing
their food-running companion trying to
catch the object, which thus may be pas-
sed on to several individuals in succes-
sion. In view of this, the behaviour is
suggested to have a function in the

spreading of feeding habits within a
group of social birds, (see Kruyr 1964).
More particularly in regard to feather
pecking, food-running with feathers may
attract the attention of others than the
»pioneers« to this type of pecking object,

{see Discussion).

»Peck-releasing« stimulation

Acting on the suggestion of Woop-Gusa
(1956) according to which the »stimuli
which initiate outbreaks of feather peck-

Group I—Hold I

Group I - Hold I1

Supply of
green plastic bands
attached to a frame

Supply of
beech branches
with green leaves

Feather pecking* Probability
scores of total body ) N edhaengendfz ) Bogegrene of Chi-square test
Fjerpilningspoints* gronne plasticstrimler med gronne blade Statistisk

or hele kroppen ] sandsynlighed
P Number Number
of individuals of individuals

Antal individer Antal individer
7 38 5
6-3 38 55 < 0,001
2-0 4 20

Group I ~ Hold I Group 11 - Hold I

Supply of
green plastic bands ?;I; pgosfer

Feather pecking atts]d:{ehd toa flt*iame ogn cage floor Probability
scores of total body | eanzngenae Afskdren gron klover of Chi-square test
Fjerpilningspoints gronne plasticstrimler Statistisk

for hele kroppen Number Number sandsynlighed

of individuals of individuals
Antal individer Antal individer
~7 38 4
6-3 38 20 < 0,001
2-0 4 56

Table 4. Influence of the nature of the pecking material supplied. Experiment at Freerslev breed-
ing farm. Feather pecking scores registered when chicks were five weeks old. Density: abt. 6 chicks
per m2. Sum of total-body scores: for Group I (80 individuals) 507; - for Group II (80 individu-
als} 308; — for Group III (80 individuals) 155. * See p. 5.

Tabel 4. Indflydelse af arten af det tilbudte shakkemateriale«. Forseg i Freerslev fasanopdraet. Fier-
pilningsgraden bedomt, da kyllingerne var fem uger gamle. Teethed: ca. 6 kyllinger pr. m2. Summen
af points opndet ved at legge totalpoints pr. individ sammen for hvert enkelt hold: Hold I (80 dyr)
507; — Hold IT (80 dyr) 308; — Hold III (80 dyr) 155. * See s. 5.
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ing and cannibalism« should be searched
for, an attempt was made to analyse the
environmental situation under which ag-
gressive pecking and food pecking re-
spectively occurs, in order to get some
indication as to what type of stimuli may
release feather pecking. Only a short
description:

Aggressive pecking

At early ontogenetic stages (from the
age of abt. 4-5 days, light threatening
and fighting occurred, when two or more
pheasant chicks happened suddenly to
face each other. Such small initial fights
were particularly often recorded at places
illuminated by some light source (under
a lamp or close to a window).

From the age of abt. 3 weeks, such
quick arousals of aggressiveness were
observed quite often during »flight-hop-
ping«, when two chicks accidentally more
or less bumped into each other front to
front.

Thus, initial fighting is apparently eli-
cited by such stimuli, optical and tactile,
which are normally provided by an op-
ponent during a fight. These stimuli (e.g.
visual impressions provided by the sud-
den approach of bill and frontal parts of
another chick) are the strongest releasers
of aggressive pecking, since they are ef-
fective even when the birds are not ag-
gressively motivated beforehand. The im-
portance of optical stimulation is indi-
cated by the high frequency of aggressive
encounters in connection with a light
source.

Another type of aggression-releasing
situation was further observed. Even very
young pheasant chicks would direct vi-
gorous aggressive pecks at the crown or
upper neck of companions in cases where
several individuals were pecking eager-
ly at the same object. Here, the chicks
were obviously motivated beforehand by
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the competition factor and stimuli less
than optimal were required to release ag-
gressive pecking.

From the age of abt. 4 weeks, some
individuals seemed to become aggres-
sively motivated even without the im-
mediate presence of other chicks, but
close to a food tray or some other desir-
ed item. Such pheasants would walk
within a certain distance from e.g. the
food tray in the characteristic lightly
threatening way, with tense movements
and body feathers slightly raised. In
these cases aggressive pecking was releas-
ed by the mere approach of some com-
panion to the defended area.

Food pecking
Contrarily to aggressive behaviour, which
clearly goes through a post-hatching ma-
turation process, the fixed motor patterns
and respective »releasing mechanisms«
of feeding behaviour in pheasants are
present from the moment of hatching.

By using figures drawn on a uniform
background as has been done by others
with e.g. domestic chicks (see p.25), it
was in the first place demonstrated that
optical stimuli alone may release feeding
pecks of pheasant chicks just like descri-
bed for the domestic chicks.

In tests, where the chicks were given
a choice between two pecking items,
each representing one stimulus quality,
the following innate preferences were
noted: — In general, small spots and fine
lines were pecked at. Furthermore, fine
lines radiating from a bigger spot (dia-
meter abt. 20 mm), and the edge of the
spot were preferred to the middle of
same. Small 3-dimensional items were
preferred to flat (2-dimensional) ones of
the same size, colour and sheen. Shiny
items were preferred to dull ones. Green
was preferred to all colours (see also Kear
1964). In short, contrast and green colour




Feather Pecking in Pheasants

were the strongest releasers of feeding
pecks in newly hatched pheasant chicks.
Food pecking was further stimulated by
moving the pecking object. Call notes
from a hen clearly increased pecking mo-
tivation.

Feather pecking

Although, in aggressive encounters, fea-
thers happen to be loosened when the op-
ponents peck at each other, (they may
even be swallowed on such occasions) —
feather pecking in the normally observed
form occurred quite independently of the
aggression-releasing situations mentioned
above, i.e. rather without frontal appro-
ach and without competitive factors. In
fact, it was observed all over the availab-
le area of the breeding cages, i.e. not
particularly at food trays or other com-
petitive objects.

Initially, i.e. during a few days after
hatching, a type of pecking quite similar
to the type later shown in feather peck-
ing was aimed by the chicks at feet, bill,
cloaca and wings of companions. This
suggested a relationship with normal food
pecking behaviour, since the mentioned
body parts very clearly provide the same
kind of optical stimuli as such figures
and objects, which, as mentioned above,
the newly hatched pheasant chicks pre-
ferably pecked at.

1) Small growing wing feathers may — particu-
larly at the base — give the same optical im-
pression as a narrow contrasting line with a
shiny surface. This contrast effect of new wing
feathers on a downy chick is particularly evi-
dent on the white mutants; the latter also were
particularly frequent victims of wing pecking.
2) The cloaca of a chick gives the optical effect
of a contrasting spot. The stimulus effect may
even be enhanced by the movement produced by
the cloacal muscle.

3) Pecking at toes of companions was frequent
as long as the feet remained pink and shiny i.e.
offering sharp contrast upon the dark netting
of the brooder.

At later developmental stages, phea-
sants were often observed pecking at
those body regions of companions where
new feathers were just appearing or in
growth. This observation, as well as an
apparent correlation in time between the
development of feathers on the back and
tail region, and the victimization of these
parts, further indicate that feather peck-
ing is elicited by the same types of sti-
muli which release the normal food peck-
ing response. Small developing feathers
are particularly rich in contrast effect,
(see Fig. 1 p. 8). They are narrow-shaped,
of a different colour, and the feather
sheat has a shiny surface.

Behaviour of pheasants subject to
feather pecking

Generally, the pheasants from which fea-
thers were pecked did not show any par-
ticular reaction. They would continue eat-
ing, dust-bathing or the like, as if com-
pletely unaware of being pecked. On the
contrary a chick, which was approached
and pecked by an aggressive bird, al-
ways reacted in some way, either by
threatening or by submissive postures.

Reactions such as fleeing, defense po-
stures or even attack may be seen if the
feather pecking bird pecks at frontal
parts, or if the pecking causes pain. The
latter is particularly the case among
older and stronger individuals and in
groups, where feather pecking has devel-
oped to such an extent that the victimi-
zed body regions have become wounded
and sore.

The question of correspondence between
dominant-subordinate relationships
(»peck order«) and »feather-pecker«-
victim relationships

Dominant-subordinate relationships are estab-
lished in pheasants like in domestic fowl (see
CotLias & Taser 1951, PurLraiNeny 1965). The
factors which determine dominance have been
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studied in domestic fowl. Frequency of aggres-
sive pecking is one (King 1965); furthermore,
sex and age play a r6le: males dominate fema-
les — the administration of male sex hormone
makes the respective birds progress in the »peck-
order« — (e.g. ALLEg et al. 1939 and GunL 1964);
older individuals dominate younger compani-
ons; concerning the role of body weight as in-
dicant of success in dominance encounters, there
is some divergence in results. Corrias (1944),
Gumr (1953) and Woop-Gusu (1955) found a
correlation in domestic fowl, whereas Pulliainen
did find no such correlation in a group of
pheasants.

In view of the possibility of a corre-
spondence between feather pecking and
dominance pecking (PurLiaiNen 1965
found a correspondence between ranking
after feather pecking scores and »peck
order«), special attention was paid du-
ring observation of the pheasants’ beha-
viour, to the question whether the indi-
viduals pecking feathers from penmates

were identical with the dominants of the
»peck order« relationships.

The result in short was that there is
no primary correlation between the two
phenomena. Feather pecking pheasants
did not assume the attitudes which are
normally displayed by dominants in ap-
proaching subordinate individuals. Fur-
thermore, feather pecking occurred in
complete disaccord with normal »peck
rights«. Small weak individuals were ob-
served pecking feathers from bigger and
stronger companions, young from older
ones, females from males, subordinates
of a clearly established »peck order«
from their dominants — just as the re-
verse.

Such disaccord with hierarchical order
might of course be a consequence of ex-
treme crowding: King (1965 a) describes
»disruptions in the pecking order conco-
mitant with crowding at a food source«.

Group I~ Hold I Group 11 - Hold II Group 111~ Hold 111
1,1 chick/m2 1,8 chick/m?2 2,5 chick/m2
Feather pecking 1,1 kylling/m?2 1,8 kylling/m? 2,5 kylling/m?2
scores of total body
Fjerpilningspoints Number Number .Nm.nl?er
for hele kroppen of individuals of individuals of individuals
Antal individer Antal individer Antal individer
~7 2 6 38
6-3 37 47 34
2-0 41 27 8

Probability of Chi-square test:

0,05-0,025 < 0,001

Statistisk sandsynlighed:

Table 5. Influence of density (flock-size); (see p. 6). Experiment at Freerslev breeding farm. Feather
pecking scores registered, when chicks were seven weeks old. All three groups were kept on the
same size of area (84 m2), but Group I comprised 90 chicks, Group II 150 chicks and Group III 210
chicks. For registration of pecking scores, 80 individuals were caught at random from each group.
Sum of total body scores: for Group I (80 individuals) 216; — for Group II (80 individuals) 273;
— for Group HI (80 individuals) 509.

Tabel 5. Indflydelse af tathed (flokstorrelse); (se s.6). Forsog i Freerslev fasanopdrat. Fierpilningsgra-
den bedomt, da kyllingerne var syv uger gamle. Alle tre hold havde samme storrelse areal til radighed
(84 m2), men Hold I bestod af 90 dyr, Hold II af 150 dyr og Hold III af 210 dyr. Til bedommelse
af fierpilningsgrad blev der foretaget en tilfeldig indfangst af 80 dyr fra hvert hold. Summen af
points opndet ved at legge fotalpoints pr. indvid sammen for hvert enkelt hold: Hold I (80 dyr)
216; — Hold II (80 dyr) 273; — Hold III (80 dyr) 509.
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Group I~ Hold I Group Il - Hold 11
Males Females
. Hanner Hunner Probability
Body region Featl;igrp;esckmg of Chi-square test
Kropsregion Fierpilni int Number Number Statistisk
Jerpuimngspoints of individuals of individuals sandsynlighed
Antal individer Antal individer
Tail 4-3 43 10
Hale 2-1 7 6 < 0,001
0 9 24
Upper tail 43 3 5
coverts 2-1 8 15 0,005-0,001
Overgump 0 48 20
4-3 2 5
Back 21 7 15 0,005-0,001
y8 0 50 20

Table 6. Comparison of feather pecking in male and in female pheasant chicks, which have been
kept in separate groups from the age of one week. Experiment at Freerslev breeding farm. Feather
pecking scores registered when chicks were twelve weeks old. Density: 1) for the male group abt.
0,7 chick per m2, 2) for the female group abt 0,5 chick per m?; (the area available to each group,
being of 84 m2, the density factor is judged of minor importance in the present case). Sum of to-
tal-body scores: for Group I (59 individuals) 203; — for Group I (40 individuals) 119.

Tabel 6. Sammenligning af fejrpilning mellem et han-hold og et hun-hold af fasankyllinger, hvor kon-
nene har varet adskilt, fra dyrene var én uge gamle. Forsog i Freerslev fasanopdrat. Fierpilningsgra-
den bedomt, da kyllingerne var tolv uger gamle, Tethed: 1) i han-holdet ca. 0,7 kylling pr. m2, 2) i
hun-holdet ca. 0,5 kylling pr. m2; (da hvert hold havde et areal p& 84 m? til rédighed, kan tatheds-
faktoren 1 dette tilfalde nappe spille nogen storre rolle). Summen af points opnédet ved at legge total-
points pr. individ sammen for hvert enkelt hold: Hold I (59 dyr) 203; — Hold II (40 dyr) 119.

However, as mentioned, the cases of fea- particularly at food trays or other places
ther pecking observed occurred all over providing a cause for competition.
the available area of the pens, and not

Fig. 3. A pheasant cockerel,
which was kept isolated, peck-
ed newspapers to pieces. Food
pellets and water were con-
stantly available.

Fig. 3. En ung fasankok, der
holdtes isoleret, hakkede aviser
i smdstumper. Der var til sta-
dighed rigelige mangder af fo-
derpiller og vand i buret.
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Conclusion

The feather pecking behaviour appears to
be completely different in aspect from
the aggressive behaviour of the species.
Thus, feather pecking is apparently not
motivated by intraspecific aggressiveness.
Even if the noxious pecking were a case
of »sredirected pecking«, like ground
pecking in aggressive junglefowl (Kruyt
1964) and grass-pulling in fighting gulls
(TinserGEN 1953), there would be some
traits (e.g. vigour of movement) revea-
ling the actual »mood« of the birds. This
however was never the case in the nu-

merous instances of feather pecking ob-
served.

The close resemblance to feeding pat-
terns also demonstrates that feather peck-
ing is rather due to factors concerning the
feeding instinct.

As the types of behaviour shown by
pheasants do not diverge in principle
from those described in earlier literature
on domestic fowl, generalization as to
feather pecking in domestic fowl seems
admissible.

EXPERIMENTS

Some experiments were made to investi-
gate whether a supply of vegetation in
the breeding cage might have an effect
in limiting feather pecking. The rationale
for these experiments were the following
facts:

1) The feather pecking behaviour of
pheasants is very similar to their normal
feeding behaviour directed at leaves,
rootlets and the like.

2) Ttems plucked from surrounding
vegetation constitute an important part
of the food intake of free living phea-
sants. Analysis of crop contents (see e.g.
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HamMmERr, Kotk & SpArck 1955) generally
show a high percentage of green food.
My own observations as to the feeding
habits of free living pheasants confirm
this. The birds in fact spend much time
pecking and pulling at the surrounding
vegetation.

3) During the observation period, I
got the impression that pheasant groups
provided with some sort of vegetation
in their cage, showed much less feather
pecking than those which had only food
pellets and water at their disposal.

Fig. 4. A pheasant chick, which
was kept isolated in a totally
bare room, pecked its own
breast feathers. Food pellets
and water were constantly
available.

Fig. 4. En fasankylling, der
holdtes isoleret i et helt bart
rum, pillede sine egne bryst-
fier. Der var til stadighed ri-
gelige mengder af foderpiller
og vand i buret.
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Influence of supplies of fresh green food
To test whether a green food supply may
actually have an influence on feather
pecking, two similar experiments were
made at separate breeding farms (Freers-

lev and Gyldensteen). In each, one group
of pheasant chicks received from the age
of one week a daily supply of clover
(shortly cut), whereas the control group
received no such clover supply. All other

I I
Males Females
. Hanner Hunner Probability
Body region Feathsecrols g,sckmg of Chi-square test
Kropsregion Fierpilni - Number Number Statistisk
Jerpriningspoints of individuals of individuals sandsynlighed
Antal individer Antal individer
Tail 4-3 26 16
Hale 2-1 1 2 0,05-0,025
0 3 10
Upper tail 4-3 12 10
coverts 2-1 6 4 0,75-0,70
Overgumyp 0 12 14
4-3 4 8
Back 21 3 6 0,20-0,10
vé 0 23 14
Group with both males and females = the »branch«- group of Table 3.
Hold af hanner og hunner sammen = »grenc-holdet fra Tabel 3.
I 11
Males Females
Feath ki Hanner Hunner Probability
Body region cather pecking of Chi-square test
Kropsregion Fier .lsc.ores - Number Number Statistisk
jerprimngspoinis of individuals of individuals sandsynlighed
Antal individer Antal individer
Tl o 5] 2 i
Hale -
0 1 0
Upper tail 4-3 21 25
coverts 2-1 4 5 0,10-0,05
Overgump 0 7 2
4-3 22 28
Back 2-1 3 4 0,05-0,025
¥8 0 7 0

Group with both males and females = the »clover«-group of Table 3.
Hold af hanner og hunner sammen = »klover«-holdet fra Tabel 3.

Table 7. Comparison of feather pecking in male and female pheasant chicks, which have been kept
together in mixed groups from hatching. For further data see Table 3, as the chicks used here are
the same as those of that table.

Tabel 7. Sammenligning af fjerpilning mellem han- og hun-fasankyllinger hvor kennene ikke er
blev holdt adskilt. Angdende yderligere data, se tabel 3, da der er tale om de samme dyr.
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conditions (food etc.) were equal. The re-
sults are given in: Tables 1 and 2. In both
experiments the extent of feather pecking
victimization was significantly lower in
the »clover group«.

Influence of the way in which green
food is given

The feather pecking scores of ten week
old pheasant chicks were compared after
they had been separated for two weeks
in equal groups. One of the groups had
received beech branches, the leaves of
which the chicks must detach by pulling,
and the other one shortly cut clover leaves
on the floor. All other conditions (food

Sum of scores

S,

500 r

1001

A BZC

Fig. 5. Influence of density. Each block represents
the sum of total-body scores of 80 individuals
caught at random in one of the following groups:
A — a group of 90 chicks on 84 m2 B ~ a group
of 150 chicks on 84 m2 C — a group of 210
chicks on 84 m2; (see also Table 5).

Fig. 5. Indflydelse af tethed. Hver blok repraesen-
terer summen af points (angivende fijerpilnings-
grad) for 80 individer indfanget ved tilfeldig ud-
veelgelse i et af folgende hold: A — et hold med
90 kyllinger p& 84 m2. B — et hold med 150 kyl-
linger pd 84 m2. C — et hold med 210 kyllinger
pd 84 m2; (se iovrigt Tabel 5).
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etc.) were equal. The results are given in
Table 3. There is a clear difference be-
tween the two groups. The chicks, which
received their green food supply in a
way most closely imitating natural con-
ditions showed less feather pecking than
the other ones.

Influence of the nature of the pecking
material supplied

To test the possible influence of the na-
ture of the pecking objects on feather
pecking limitation, one group of phea-
sant chicks (group I) was given green
plastic bands attached to a wooden fra-
me hanging down from the ceiling of
the cage. At the beginning, the chicks
pecked at the plastic bands, but they
soon »lost interest« in this type of vege-
tation substitute. After a period of four
weeks, the victimization scores of the
»plastic group« were compared to those
of corresponding groups having received
branches with leaves (group II) and clov-
er (group III) respectively during the sa-
me period. The three groups were treat-
ed equally in all other respects. The re-
sults are given in Table 4 p. 11.

This shows that the nature of the
pecking objects is not unimportant. Un-
der the given conditions, loose clover
(group IIT) gave the least feather pecking.

When comparing the results of this
experiment with that of the previous
one, a contradiction appears in regard to
the respective effects of branches with
leaves as opposed to loose clover. This
however is certainly due to the difference
in age of the chicks used, (ten weeks at
registration of scores in the experiment
of Table 3 and five weeks in the experi-
ment of Table 4). From direct observation
it was noted that the younger chicks were
pecking less at the leaves on branches
than at the loose clover leaves. The same
was the case in a third experiment, where
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pecking scores were registered already in
three week old chicks.

For comparison, the results of the two
experiments with 3 and 5 week old chicks
are given together in Fig. 2 p. 10.

It is a problem, why pheasant chicks
younger than five weeks were pecking
less at leaves on branches than their old-
er companions — which usually pulled
every bit off. A generally lower interest
in plant material during the first month
after hatching (see results of crop analy-
ses — Hammer, Koie & Spirck 1955 —
according to which food of animal origin
predominates in young pheasant chicks)
is not likely to be the only reason, as
chicks of the same age continually peck-
ed at the clover leaves on the floor. The
explanation may rather be found in the
lesser ability of smaller chicks to pull off
the leaves, which might have »discour-
aged« them from pecking at this type of
green material, after a certain number of
unsuccessful attempts; — in a similar way
as it happened in the »plastic group«.

Anyhow, the registration-results and
the observations, when taken together,
indicate that feather pecking scores are
influenced by the amount of pecking di-
rected at material available in the breed-
ing cage.

Relative distribution of pheasants’ food
pecking activity under conditions of food
deprivation and of non-deprivation
To get an idea of the food pecking acti-
vity of pheasants, and of the »portions
of pecking« directed at the normal food
supply (grains or pellets), and at other
material without feeding value respective-
ly, the following experiment was made:
The number of feeding pecks effect-
ed by pheasant chicks during five mi-
nutes were counted. Thereby, the pecks
directed at food, and those directed at
other objects in the cage were recorded

in separate columns. 5-6 chicks were us-
ed, but only one at a time was observed.

As could be expected, pecking activity
was much greater, when the chicks had
been deprived of food, than when food
was continuously available; furthermore,
when the chicks had been deprived, they
directed most of their pecks at the food-
tray. However, when food was continu-
ously available a large portion of the total
number of pecks were directed at objects
different from the pheasant fodd. This
portion for instance in the middle of the
day: Of an average of 60 pecks/5Sminutes
(obtained {rom 6 chicks) only 20%¢ were
directed at food, and 809 at other avail-
able material; see Table 9 p. 22.

Examples of the consequences of such
»surplus pecking« may be given: An
isolated pheasant cockerel pecked news-
papers covering the bottom of its cage to
pieces (see Fig. 3). A group of pheasants
tore a sackcloth partition-curtain apart;
another one pulled the wall paper of
their cage to pieces. It does not seem
unreasonable to draw a parallel between
these cases and that of an isolated phea-
sant chick, which pulled its own breast
feathers (see Fig. 4); the chick in questi-
on had no paper nor any other pecking
material in its cage, except the normal
supply of grains and pellets.

The question why pheasant chicks go
on pecking at some material and stop
pecking at other — as in the case of the
chicks’ reaction to fastened green plastic
bands would deserve more detailed
studies. Certainly, to make the chicks
acquire the habit of pecking at a given
type of material, it is necessary that this
provides some positive reinforcement.
The precise nature of this reinforcement
should be the object of future investiga-
tion; »detachability«, taste, tactile im-
pressions (e.g. »juiciness«) possibility of
being swallowed, are some of the quali-
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100.%chicks with total scores:

215 215 27 >7 >3
80r -
60r - B
40t
20¢

Y
p< 0,001 030<p=<050

Fig. 6. Comparison of male and female pheasant
chicks with regard to feather pecking. A, B, C,
D and E are from experiments, where the two
sexes were Kept in separate groups; F is from
one, where the sexes were together in the same
group. The blocks represent the percentage of
chicks of the respective groups with a given
amount of total-body scores, (X 15 in the A
and B groups, etc.). The unfilled blocks are the
males, the dotted blocks the females. Since, the
extent of feather pecking victimization varied
from one experiment to the other, the level of
total-body scores taken for comparison had to
be chosen individually for each pair of experi-
mental groups. The statistical probabilities (Chi-
square tests) are based on the numbers given in
Table 8 p. 21.

ties which may act as positive reinforce-
ment.

Vegetation being a normal »goal« of
pheasants’ food pecking in their natural
habitat is likely to consume a good por-
tion of their pecking activity in breed-
ing cages. This must be the way in
which vegetation is effective in limiting
feather pecking.

Influence of number of individuals

per area unit
By registration of feather pecking scores

20

Fig. 6. Sammenligning af fjerpilning hos han-
og hun-fasankyllinger. A, B, C, D og E er fra
forseg, hvor de to kon blev holdt adskilt, T er
fra ét, hvor de gik sammen. Hver blok viser
den procent af det pigeldende hold, som fik et
givet antal points for alle kropsregioner tilsam-
men (> 15 i A- og B-grupperne, etc.). lkke ud-
fyldt og prikket angiver henholdsvis hanner og
hunner. Da graden af pilning varierede ret bety-
deligt fra forseg til forseg, var det nodvendigt
hver gang sarskilt at valge det niveau, som
skulle danne grundlag for sammenligning af de
pageeldende hanner og hunner, (derfor 15 for
A og B, 7 for C og D osv.). Udregningerne af
statistisk sandsynlighed er baseret pd de tal, som
er angivet i Tabel 8, 5. 21,

of groups of pheasant chicks, with diffe-
rent numbers of individuals per m?, the
results shown in Table 5 and Fig. 5 were
obtained. According to these, there is a
rise in feather pecking with increasing
number of individuals per m>.

On the condition of paying regard to diffe-
rences in age and treatment, the same tendency
may be noted when comparing other experimen-
tal groups with different densities: e.g. the
groups of Table 2 (6 chicks per m?2) with those
of Table 6 (0,5-0,7 chicks per m2).

However, this influence of density on
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Sum of
Age in Level of total-body scores
Experiment weeks total-body scores f,Nafnbsr 1 s wl}tole.gtroup Sot
Forsog Alder i Fjerpilningspoints X ml .w;l.u%s‘ ”Zin a lpom § opiuie
uger for hele kroppen ntal indiviaer ved at &gge sammen
for alle regioner for
alle individer pr. hold
§) Q 3
A) Freerslev ~ 15 68 24 o ?
1964 6 <15 56 106 2415 1430
(+ arginine) 124 130 (n=124) (n=130)
B) Freerslev > 15 36 12
19'64 o 6 <15 88 100 1504 1153
(= arginine) 124 112 (n=124) (n=112)
C) Svenstrup > 7 15 1
1964 o 6 <7 A 31 223 49
(+ arginine) 36 32 (n= 36) (n= 32)
D) Svenstrup > 7 12 2
19.64: o 6 <7 7 34 137 87
(=~ arginine) 19 3 m= 19) (n= 36)
> 3 46 17
E) Freerslev =
1%66 12 <3 123 203 118
59 40 (n= 59) (n= 40)
> 3 26 22
F) Freerslev =
1g64 10 <3 4 6 173 143
30 28 (n= 30) (n= 28)

Table 8. The sets of experimental groups A, B, C and D are groups used primarily in experiments

on the effect of arginine (see Madsen 1966).

Tabel 8. Forsagsgrupperne A, B, C og D anvendtes primeert til arginin-forseg (se Madsen 1966).

the extent of victimization does not im-
ply that crowding is the cause of feather
pecking (see Discussion p. 28).

Influence of separation of sexes

The scores of separated males and females
are given in Table 6, and those of males
and females from mixed groups in Ta-
ble 7 p. 17.

The results are in accordance with
those of Mapsen (1966) in one respect:
a clear difference between males and
females when kept in separate groups
which is lacking in the mixed groups.
However, the results of Mapsen diverge
from mine in regard to the body region,
where the difference in feather pecking
victimization appears. Mapsen found that
the females pecked the back significantly
less than the males, while there was no

significant difference in tail pecking. In
my experiment, on the contrary, it was
the tail region which was pecked signi-
ficantly less in the female than in the
male group; the same female group, how-
ever showed relatively more back peck-
ing: 70% of the female group showed
back-pecking victimization as opposed to
only 20%0 of the male group; (in regard
to the tail region, 40% of the female
group showed victimization as opposed
to 85%0 of the male group).

This gave rise to the question, whe-
ther the differences found between sepa-
rated males and females arc at all due to
sex dependent factors, i.e. whether they
represent anything else than the sort of
variations, which may always arise be-
tween separated groups.

In fact for a full understanding of the

21



A. Number of pecks/5 minutes directed by 5 pheasant chicks respectively at
food and at other material in the cage, when food trays have been removed
for a time. (5 chicks were observed separately).

A. Antal hak/5 min. rettet mod henholdsvis foder og andre tilfeldige objek-
ter i buret nér foderet har varet fjernet et stykke tid; (5 dyr blev observe-
ret seerskilt).

Number of pecks/5 minutes directed at .. Food Other material

EReuat ] in the pen Total
Antal hak/5min. rettet mod ........... Foder Andre objekter
Morning 154 30 184
. 312 24 336
(food-trays removed »over-night«) 537 57 o
Z(\;/‘Igz?;avde varet fjernet hele natten) 392 13 405
] 501 0 501
n=>5 1596 94 1690
(Average = Gennemsnit = 319 19 338)
Number of pecks/5 minutes directed at .. Food Ot.heilmaterial Total
Antal hak/>min. rettet mod ........... Foder 1n the pen ota
Andre objekter
I
(food-trays had been removed for 5 hours) 33 P
Aften 425 0 415
(foder havde varet fjernet i 5 timer ) 521 5 593
n=>5 2318 8 2326
(Average = Gennemsnit = 464 2 465)

B. Number of pecks/5 minutes directed by 6 pheasant chicks respectively at
food and at other material in the cage when food was continuously available
in the trays. (6 chicks were observed separately).

B. Antal hak/5 min. rettet mod henholdsvis foder og andre tilfeeldige objekter
i buret ndr der til stadighed havde varet adgang til foderet; (6 dyr blev
observeret sarskilt).

Other material

Number of pecks/5minutes directed at .. Food in th Total

Antal hak/5 min. rettet mod ........... Foder i the pen ota
Andre objekter

3 60 63

48 68 116

Morning 10 31 41

Morgen 9 50 59

1 17 18

46 30 76

n=46 117 256 373

(Average = Gennemsnit = 20 43 63)

Number of pecks/5 minutes directed at ..  Food Otherlnlatel‘ial Total

Antal hak/5min. rettet mod ........... Foder m the pen ota
Andre objekter

0 65 65

27 72 99

Middle of the day 13 45 58

Midt pi dagen 9 27 36

0 33 33

20 46 66

n==~o6 69 288 357

(Average = Gennemsnit = 12 48 60)

Number of pecks/5 minutes directed at .. Food Ot_heilmaterial Total

Antal hak/5min. rettet mod ........... Foder 10 the pen ota
Andre objekter

76 87 163

3 39 42

Evening 85 47 132

Aften 21 28 49

45 18 63

n =25 230 219 449

(Average = Gennemsnit = 46 44 90)

Table 9.
Tabel 9.
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nature of feather pecking, it is of interest
to know 1) whether there is a general
sex difference in feather pecking activi-
ty; 2) whether the differences in choice
of body region can be correlated with sex
differences in the aspect of plumage at
various ages.

In regard to the first question, male
and female groups were compared, this
time on the basis of the total scores per
individual; this, as mentioned gives a
better representation of the actual amount
of pecking within the particular groups.
Both the scores registered by Madsen in
his experiments, and those obtained in
mine have served for the presentation
given in Fig. 6 p. 20.

In regard to the second question, it
may be mentioned that some other female
groups of the same age as those of Table
6 showed a similar preponderance on
back pecking as opposed to tail pecking:

Of a total of 163 twelve week old females,
529/0 showed back victimization as oppo-
sed to 26%0 only with tail victimization.

Observations made during the registration of
feather pecking scores:

Some independency between the victimization
of various body regions was generally noted:

An individual with almost no feathers on the
back may have completely intact tail feathers;
contrarily, another one which e.g. is missing all
its tail feathers may show no signs of back
pecking.

Within a group, a comparison of back and
tail scores, confirms the above mentioned inde-
pendency between victimization of the two bo-
dy regions in question. This is in accordance
with the finding of Madsen: »in most cases the
habit of pecking the tail feathers goes on inde-
pendently of the pecking of the back«.

A comparison of scores from separated groups
reveals differences in regard to the body region
most heavily severed, which are independent of
the experimental treatment.

A possible explanation of these variations is
given in »Discussion«.

Discussion
CAUSAL FACTORS

Motivating factors
The tendency to correlate »cannibalistic«
behaviour with aggressive behaviour no
doubt ensues from the fact that in both,
injurious pecking is directed at species
companions. Furthermore, a relationship
might be suggested by three data on
agonistic behaviour in domestic fowl,
which all correspond well with similar
data on feather pecking: 1) there is a
rise in aggressiveness with crowding
(Gunr 1953, FrLickiNGER 1961); 2) there
is a correlation between peck frequency
and position in the »peck order« (King
1965b); 3) males are more aggressive
than females (e.g. King 1965b).
However, as mentioned, a closer in-
vestigation based on observation of the
actual behaviour displayed by pheasants

in feather pecking and in agonistic en-
counters respectively, led to the conclu-
sion that the two types of behaviour
are fundamentally different. Gunr (1953)
also briefly mentions such a difference
with reference to domestic fowl.

Intraspecific competition may thus be
excluded as a direct cause of feather
pecking. Also, increase in feather pecking
victimization with crowding (Table 5),
correlation between degrees of feather
pecking and »peck order« (PULLIAINEN
1965), and higher scores in male than in
female groups (Mapsen 1966, Table 6
and Fig. 6) are explainable without ha-
ving recourse to aggressiveness as mo-
tivating factor in feather pecking, (see p.
26-29).

No doubt, the fact that so many traits
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similar to normal feeding behaviour are
involved in feather pecking, is the reason
why a number of research workers have
believed the lack of some specific nutri-
ent substance to be the cause of the pro-
blem.

It is a common opinion that feeding
behaviour is motivated by hunger (ie.
by the nutritive need of the organism).
However, parts of the feeding behaviour
may also be shown by animals which
are not hungry; (Lorenz 1937, R&ser
1950, Hinpe 1953 and Leymausen 1960).
Predators in captivity (owls, cats) may
perform hunting patterns even when
entirely satiated. Similarly, tits having
just eaten on a feeding board may start
tearing at wall paper in the same way
as when tearing off bark to reach their
natural prey. In both cases, behaviour
patterns which under natural circumstan-
ces have the function of attaining food,
do occur when food is superabundant, i.e
under conditions where hunger is not the
motivating factor.

The feather pecking of gallinaceous
birds, apparently constitutes a parallel to
the hunting behaviour of wild predators
in captivity and to the paper tearing of
satiated tits; e.g. like paper tearing by
tits, feather pecking of pheasants is in
all aspects similar to normal feeding be-
haviour only concerned with »wrong«
items; the pheasant food given in the
breeding farms is of high nutrient value
and satiation can easily be reached.

It is a common observation that galli-
naceous birds have a strong inherent ten-
dency for pecking in the feeding manner
at all sorts of objects available. Kruyt
(1964) writes about Burmese junglefowl:
»the tendency to peck at inedible objects
remains high throughout life«. This trial-
and-error pecking, through which the
birds may become acquainted with a
great variety of possible food sources,
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being biologically important, has been
laid down as an instinctive pattern. As
such the behaviour cannot be altered by
a sudden change in environment and
feeding conditions such as in industrial
breeding. In the uniform environment of
many industrial breeding pens, the birds
do not have the variety of pecking items
which are available in their natural habi-
tat. Yet their pecking tendency is the
same. This may have consequences such
as shown on the Figs. 3 p. 15 and 4 p. 16,
when a pheasant is kept isolated, and may
lead to heavy feather pecking of penmates
in the case of birds in groups.

In support of this suggestion may be
mentioned, that in experiments with do-
mestic fowl there seems to be greater
incidence and severity of feather pecking
if the food ration is given in a way reduc-
ing the average time of each meal. If the
ration is pelleted the average time per
meal is much less than if it is given in
the mash form (Jensen et al. 1962), and
the tendency for feather pecking is great-
er (e.g. ZIEGENHAGEN et al. 1947, BEARSE
et al. 1949 and Carer 1965).

The results of my vegetation-experi-
ments can be interpreted along the same
lines. The reason why the groups receiv-
ing clover or beech-branches had the
lowest feather pecking scores, certainly
was that the chicks had been spending
more time pecking and pulling at such
items which in their natural habitat con-
stitute a main food source and to which
their instinctive feeding behaviour is ad-
apted — (sce e.g. the innate preference of
green colour). The control groups had
nothing but their penmates’ feathers to
compensate for the lack of adequate
pecking items; consequently their feather
pecking scores were much higher.

Differences recorded between groups
receiving clover or branches with leaves,
may be explained by differences as to the
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value of these two types of vegetation
as »pecking occupationk, as pointed out
above.

Releasing factors

The pecking act

Food pecking of pheasant chicks was
found to be released by the same types
of stimuli as those which elicit the feed-
ing pecks of domestic chicks (see Spar-
piNG 1873, Poursen 1951 and Faniz
1957) and junglefow] (Kruyt 1964).

Initially, figures drawn on paper may
as well be pecked at as real food items.
The chicks, however, show clear preferen-
ces when given the choice between diffe-
rent drawn items.

The effect of different optical stimuli
(shape, colour etc.) may supplement each
other, and optimal releasers of the food
pecking response are constituted by ob-
jects or figures presenting all the pre-
ferred qualities. These are required to
elicit food pecking in the case of low
motivation. If on the contrary pecking
motivation is strong, objects sharing few-
er characters with the optimal one may
release the response ( see e.g. HinDE
1966). If green spots were not offered,
the pheasant chicks readily pecked at
spots of another less preferred colour. Si-
milarly, if optimal pecking items such as
fresh green leaves are not available in
the breeding pens, items offering just a
few of the mentioned stimuli may elicit
the food pecking response.

Feathers on penmates do, especially
during growth, present such optical sti-
muli which generally release the food
pecking of pheasants. In future, the ap-
parent correlation between the pecking
of particular body regions and the onset
of molt on these regions should be the
object of detailed study. In this connec-
tion it may be remembered that pecking
of the cloaca has often been recorded

among laying poults; (the cloacal region
is generally more conspicuous during

egg-laying).

The swallowing act

Sensory stimuli provided by the object
pecked are decisive for the object to be
swallowed or not. Engermann, (1941,1942
and 1951) clearly demonstrated the im-
portance of tac’ile and taste impressions
in the food preferences of domestic hens.
The latter showed marked selectivity in
regard to factors such as consistency,
texture and surface of the pecking items,
quite independently of the actual nutri-
tional contents. Grains of an »unliked«
consistency were soon avoided and then
other grains, when only having the same
colour, were avoided too, even though of
a »better liked« consistency. (Taste selec-
tivity was found to be most pronounced
in young chicks).

Feathers may in regard to various tac-
tile stimuli (consistency, surface quality,
resistance to pulling and for the growing
ones: »juiciness«) present similarities to
leaves, rootlets etc. Furthermore, the ta-
ste impressions provided by e.g. blood
and/or secrete from the uropygidial gland
may have a positive influence on chicks’
choice of feathers as possible food, there-
by contributing to the probability of ha-
bit formation.

The problem as to what extent the
mentioned tactile and taste stimuli are
effective in feather pecking should be
the object of future study.

Conclusion

Simple sensory stimuli inherently speci-
fic to the feeding response mechanisms
of gallinaceous birds may in combination
with a general pecking tendency (trial-
and-error type) account for the start of
feather pecking and for repetition of the
experience, which finally leads to habit
formation.
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EXPLANATION OF VARIOUS FEATHER PECKING PHENOMENA
IN ACCORDANCE WITH
THE CONCLUSION DRAWN IN THE PRESENT STUDY

The various facts noted in the study
of feather pecking may be explained by
principles which are generally valid of
the feeding behaviour of gallinaceous
birds.

The possibility that feathers are ac-
cepted as »edible material« on the basis
of general feeding releasers, implies that
learning processes, normally responsible
for the acquirement of feeding habits in
gallinaceous birds, may be responsible for
the further development of feather peck-
ing too.

»Feather pecking specialists« (see p. 8)

Domestic fowl as well as pheasants show
a certain constancy in preferring pecking
items of a type once accepted. This pre-
sents a parallel to the finding of de Rur-
TER (1952) that once a bird found a ca-
terpillar it would go on pecking at simil-
ar-looking sticks for some time after-
wards. The so called »specialization« ob-
served in particular pheasant chicks with
regard to feather pecking, may be ex-
plained as being another case of this
phenomenon.

Pecking restricted to particular body
regions

ENGELMANN (1951) describes a pheno-
menon »Ortsstereotypie« observed in
food preference tests with domestic hens;
it consists in a constant preference of the
place where a certain type of food has
once been found. This problem of «pre-
ferred positions« is also mentioned by
others (e.g. Kear 1964). A given positi-
on may become more important for hens’
(or other birds") choice in food preferen-
ce tests than the very items offered. The
constancy observed in certain pheasant
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chicks as to pecking at the same body
region of several companions in succes-
sion may well be an expression of the
same phenomenon.

Variability

The often registered differences between
groups, which have received the same ex-
perimental treatment (see MADSEN 1966)
are explainable on the basis of the plasti-
city characteristic of learning processes
(e.g. difference between separated groups
with regard to starting time, and body
regions initially pecked at). Furthermore,
individual differences in general activity
certainly play an important réle.

Correspondence between ranking after
feather pecking scores and existing »peck
order« (PULLIAINEN 1965).

A hierarchy of precedence in competition
for food etc. has been described both in
domestic fowl (ScuyeLpErUP-EBBE 1922,
Guar 1953, 1958, 1964, and Woop-Gusa
1955) and in pheasants (CoLL1As & TABER
1951). That pecking plays an important
part in the establishment of such do-
minance orders was proved by KiNg
(1965b), who found that high peck fre-
quency (of the aggressive type) is corre-
lated with high position in the hierarchy.
Consideration of this, in connection with
the results of PurLiamNen that pheasant
hens lowest in rank were the ones which
were the most victimized by feather
pecking, might suggest some correlation
between level of aggressiveness and fea-
ther pecking tendency. (The number of
birds available to PurLIAINEN was
however very small).

Nevertheless, observation of the ac-
tual cases of feather pecking provided no
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support for the above interpretation. Cer-
tainly, (see p. 14) there is in feather
pecking no primary correspondence with
normal »peck rights«.

Correlation between order of domi-
nance and order of feather pecking sco-
res such as found by Purrianexy must be
of a secondary nature. The fact that sub-
ordinate birds show greater reluctancy to
approach their dominants (MURCHISON
1935, King 1965b and 1966) may ex-
plain, why the latter are less victimized
by feather pecking, — and vice versa.

Differences in feather pecking between
male and female groups

Comparison of sums of total-body scores
(Text of Fig. 6) shows that feather
pecking occurs at a higher frequency in
groups of male pheasants than in groups
of females. Since aggressive encounters
are more frequent and more violent in
male than in female groups, the above re-
sults too could be taken as indication of
some relationship between feather peck-
ing and intraspecific competition. How-
ever, as mentioned, direct observation of
the pheasants’ behaviour provided no
support for this assumption. The higher
degrees of feather pecking in male groups
must simply be a consequence of a high-
er level of activity in males than in fe-
males. This is in fact the case of many
animal species.

For experimental proof in the present
case, the food pecking activity (incl. trial-
and-error pecking) of pheasant males
should be compared to that of females
under identical conditions.

The divergence in results as to the bo-
dy region where a difference in victimi-
zation appeared between separated male
and female groups (see p. 21), is taken
as a good proof, both of the influence of
molting plumage as pecking releaser and,
of the habit formation within a group,

(»Ortsstereotypie« p. 26). The difference
in age of the experimental chicks at re-
gistration of pecking scores (those of
Mapsen were 6—7 weeks old, while mine
were 12 weeks old), may explain why
Mapsen found the »sex difference« in
back scores, while I found it in tail scores.
In fact, the molt of back feathers in
pheasant chicks starts before molt of tail
feathers, which means that »the critical
period« of the back region is in advance
of that of the tail.

Réle of crowding

Feather pecking is often reported from
breeding groups, where many birds are
kept on a relatively small space. The re-
sult presented in Table 5 and Fig. 5 indi-
cates that there may be a rise in feather
pecking with increasing number of chicks
on a given area.

There was accordingly some reason in
posing the question whether crowding
could be the cause of the feather pecking
problem. This was one of the facts,
which draw the attention to aggressive-
ness as possible »motivating factorg,
since increased aggressiveness is a com-
mon effect of crowding (see Davrs,
in Erkin 1964). In gallinaceous birds,
the establishment of hierarchy, through
which real fighting is replaced by threa-
tening and submissive manoeuvres, is a
way to limit and control intraspecific
aggressiveness. However, this sort of con-
trol is rendered difficult in bigger groups
(see e.g. Hepicer 1942, Guar 1953, and
FLickinGger 1961) and may as already
mentioned be totally disrupted by inten-
se crowding (Kmvg 1965a). Aggressive-
ness also seems to be in some way re-
sponsible for the physiological effects
normally attributed to crowding and re-
vealed by histological changes and weight
changes of various endocrine glands,
(e.g. adrenals). Thus, Frickinger (1961)
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found that such changes correlated well
with the amount of avoidance, actual
pecking and fighting within the groups
of domestic chicks studied.

The question whether crowding is a
direct cause of feather pecking might thus
be considered in two ways: 1) by asking
whether feather pecking represents a di-
rect expression of the increased intra-
specific competition due to crowding; 2)
by asking whether feather pecking arises
as a reaction to physiological effects of
crowding.

As to the first, the answer has already
been given above. There is no similarity
between feather pecking and intraspecific
competition. As to the second question,
the following should be taken into
account: Feather pecking may occur in
small groups (2 individuals, or even with
one isolated bird — see Fig.4), and in
groups where the individuals are not
crowded. These rather few observations
are not sufficient, however, to denounce
the possibility that physiological effects
of crowding (stress) are having some
influence.

The result in Table 5 may be explain-
ed without having to consider crowding
as the direct cause of feather pecking, —
by seing it rather, as a condition which
promotes pecking within a group. Such
an explanation is in better accordance
with the »causation theory« deduced
from the present behaviour study and
vegetation experiments.

That pecking frequency must increase
with density is the conclusion of a num-
ber of facts and mostly based on experi-
mental results of other people. In short,
with reduction of interindividual distan-
ce, conditions are bettered 1) for amount
of feather pecking by the individual bird
to rise, and 2) for more birds of the
group to acquire the habit.

1. Increase of pecking by the indivi-
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dual bird: This is a consequence of a
change in releasing conditions. Pecks re-
leased directly, i.e. by optical stimuli from
the very body parts of companions, must
become more frequent the denser the
group, since such stimuli will be more
easily and frequently encountered. The
increased probability of encountering
the mentioned stimuli, gives the indivi-
dual bird a bigger chance of acquiring
the habit; (increased probability of mak-
ing its first experience — as well as of re-
peating the experience of feather pecking).
Pecking released indirectly ie. by way
of social facilitation, must also become
more frequent with reduction of inter-
individual distance. The type of social
facilitation in question consists in that
pecking of one chick releases the pecking
of another one, (see ToLMAN & WILSON
1965 and Torman 1967). Thus, the peck-
ing frequency of one chick has been
found to influence the pecking frequency
of another chick.

2. Spreading of the feather pecking
habit to other members of the group:
The possibility that the feather peck-
ing habit is transmitted from one chick
to others is based on results of e.g.
Kroreer (1959, 1961) and Turner (1964)
according to which the choice of pecking
items by a social bird is influenced by
the choice made by its companions. This
type of social facilitation called »local
enhancement« consists in one bird draw-
ing the attention of others to a particular
part of the environment. If one chick
starts pecking at a given object, a grain
or a feather, one or a few others will often
join and start pecking at the same object.

As THORPE (1956) says about the acqu-
irement of feeding habits in social birds:
»trial-and-error is adequate to account for
the achievement of the pioneers and local
enhancement accounts for the spread of
this and other similar habits«.
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Summary

1) The present investigation was started
because various facts from experiments
on feather pecking pointed to a depen-
dency on behavioural factors (MADSEN
1966).

2) The total behaviour of game phea-
sants was studied. Chicks: from hatching
to the age of 12-14 weeks. Adults: main-
ly in the period of mating and egg-lay-
ing. Pheasants in flight-cages and free-
living ones were observed.

Here, the behaviour of feather pecking
is compared point by point to the two
types of normal behaviour, which also
involve a pecking act (aggressive beha-
viour, feeding behaviour). The behaviour
of feather pecking is found to be clearly
different from aggressive behaviour, al-
though in both pecking is directed at
species companions. Moreover, disaccord
with »peck order« was found. On the
other hand, great similarity exists be-
tween the behaviour shown in feather
pecking and the normal feeding beha-
viour. Feathers were treated in the same
way as leaves and other items pulled from
surrounding vegetation, which in the
natural habitat of pheasants constitute a
main food source. Feathers and other
body parts may provide the same type
of visual stimuli, which were preferred
in tests concerning release of the food-
pecking response of newly hatched phea-
sant chicks. Already at an early age,
pheasant chicks showed a tendency to
specialize; (certain individuals would di-
rect pecking of the feeding type at seve-
ral other chicks in succession, sometimes
even preferring the same body region on
all). Newly hatched pheasant chicks pre-
ferred green to other colours.

3) The subsequent experiments were
based on registration of feather pecking
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scores. Groups having received regular
supplies of cut green clover in addition
to the normal pheasant food showed sig-
nificantly less feather pecking than the
controls. (Tables 1 and 2). Groups having
received branches with green leaves also
showed less feather pecking than those
with only normal pheasant food at their
disposal (Fig. 2 p. 10).

Comparison of two groups which for
two weeks had received respectively
branches with green leaves, and cut clover
spread on the cage floor, showed signifi-
cantly less feather pecking in the former
group. (Table 3). Among younger chicks,
however, »clover-groups« showed less
feather pecking than the corresponding
»branch-groups«. These younger chicks
had also been pecking more at the loose
clover leaves than at the leaves sitting on
branches. The latter results together with
the results of an experiment in which a
group had been offered artificial vegeta-
tion (Table 4) indicate that the amount
of feather pecking within a group is in-
versely correlated to the amount of peck-
ing directed at some supplement to the
ordinary ration of pheasant food. In
fact, the group, which received green
plastic bands only pecked at this artificial
vegetation at the beginning of the experi-
ment.

Relatively many feeding pecks were
directed at other objects in the cage, when
normal pheasant food was constantly
available, (Table 9B p. 22).

Pecking scores increased with group
density (Table 5, Fig. 5). Pecking scores
were higher in male than in female groups
(Table 6 p. 15 and Fig. 6 p. 20).

4) Together with explanations in the
literature of behaviour patterns shown
by wild animals satiated under artificial
feeding conditions (RABer 1950, HinpE
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»Food-running« with some pecking
item may, as mentioned above, also have
a function in drawing the attention of
companions to the type of objects in
question, (Krugt 1964).

Since reduction of distance between
individuals favours the various forms of
social facilitation, the conditions of local
enhancement must also be bettered, and
thereby no doubt the probability of more
individuals acquiring the feather pecking
habit.

Finally should be mentioned that when
pecking frequency increases in a group,

as a consequence of the above mentioned
facts, the body parts affected much soon-
er become naked and/or stained with
blood, which makes them more conspi-
cuous and thereby more effective as
pecking releasers. This also is liable to
increase pecking activity within the
group.

Summing up: The total number of
pecks directed at feathers within a group
must increase with density even without
reference to any physiological conse-
quences of crowding.

General Conclusion

Industrial breeding pens offer a too
uniform environment in regard to peck-
ing items. Therefore, the strong inherent
tendency of gallinaceous birds for trial-
and-error pecking — and more particular-
ly for pulling at attached vegetational
items — is directed at inadequate objects
such as e.g. feathers on penmates. The
behaviour brings satisfaction because the
»pecking drive« finds expression even
though no immediate biological advant-
age is gained.

Learning processes normally involved
in the acquirement of food habits are re-
sponsible for the further development of
feather pecking: Individual conditioning,
(reinforcement being provided by taste
and tactile impressions received from the

feathers and by the reward involved in
reduction of the pecking need), and soci-
al learning, i.e. spreading of the habit to
others of the group.

Nobody believes that morphological
structures such as the shape of a wing
or a bill can be changed by simply put-
ting birds into cages. But a change in
instinctive behaviour is just as impossi-
ble under such conditions. Instincts are
genetically fixed and adapted to the con-
ditions of the natural environment.

Therefore, to limit feather pecking the
best way must be to provide an environ-
ment which, especially in regard to peck-
ing items, imitates the original habitat of
gallinaceous birds as closely as possible.
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1953, LevmauseNn 1960) the results of
the present investigation led to the fol-
lowing conclusion: feather pecking is a
substitute for normal feeding behaviour.
Feathers may provide some of the sen-
sory stimuli (optical, tactile) to which
the (innate) feeding response mechanisms
of pheasants are specifically attuned.
Green leaves (some kinds more than
others) which are a normal goal of phea-
sants” food pecking activity in the natu-
ral habitat must provide optimal sign
stimuli for this behaviour. If such peck-
ing items are lacking in the breeding
cages, objects giving just some of the
same sensory impression will be chosen.
The satisfaction obtained by this beha-
viour — although the releasing stimuli

are suboptimal — provides a basis for the
same types of learning processes which
occur in the acquirement of normal feed-
ing habits. The tendency towards explo-
ratory pecking (trial-and-error), which
evidently furthers the risk of responding
to feathers, is particularly obvious in
young chicks, where learning about pos-
sible food items is important. This ten-
dency also seems to be particularly
shown, when the same type of food is
constantly available (Table 9B).

5) The results of Table 5, Fig. 5, and
Table 6, Fig. 6 as well as various other
phenomena registered in the study of
feather pecking are explained (p.26-29)
(with reference to ethological literature)
in accordance with the above conclusion.

Dansk resumé

Fjerpilning hos fasaner — en ethologisk undersogelse.

1) Undersogelsen blev startet, fordi der
pa trods af talrige forseg ikke foreld no-
gen losning pé spergsmalet om, hvad der
forarsager fjerpilning i opdraet. MADSEN
(1966) kunne vise, at problemet er ad-
feerdsmeessigt bestemt. I litteraturen fin-
des folgende baggrund: Tilskud af snart
det ene, snart det andet ernaringsstof
har gang pa gang givet modstridende re-
sultater, (sidst m.h.t. arginin: MADSEN
1966 contra SirEN 1963). Endvidere er
der ofte indenfor de enkelte forseg fun-
det stor variation mellem hold, som blev
fodret med nejagtigt det samme. Dette
viser, at den rent erneringsmeassige side
af sagen er mindre veesentlig. Maden,
hvorpa foderet gives, kan have betyd-
ning. Nogle forfattere neevner, at fjerpil-
ningsgraden kan afhenge af, om fode-
ret gives i pille-form eller som pulver
(»mash«). At aggressivitet skulle spille
en rolle er ogsé blevet nevnt.

2) For i ferste omgang at blive klar

over, hvilken slags adfeerd fjerpilning
mé henregnes til, og derigennem hvilke
faktorer, der har primer betydning, fo-
retoges et grundigt studium af fasaners
adfzrd i sin helhed. Syv hold kyllinger
4 ca. 100 stk., kleekket med én uges mel-
lemrum blev observeret regelmeessigt fra
kleekning til en alder af 12-14 uger. End-
videre fulgtes nogle hold voksne fasaner
(hener og kokke) i parrings- og eegleeg-
ningsperioden. Ialt ca. 250 timer blev
anvendt udelukkende pa observation. Ba-
de fritlevende og voliére-fasaner iagtto-
ges fra skjul. Her beskrives kun fjerpil-
ningsadfzerden samt de to typer af nor-
mal adfeerd, der ogsi omfatter hakkebe-
veegelser: den aggressive adferd og den
fodesogende adferd. Fjerpilningsadfer-
den sammenlignes punkt for punkt med
den ene og den anden af disse to ad-
feerdstyper. Fjerpilningsadfeerden er klart
forskellig fra den aggressive adferd,
selv om der i begge rettes hak mod arts-
feeller. Ydermere var der overhovedet in-
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gen overensstemmelse mellem observere-
de »fjerpilningsrelationer« og dominans-
forhold (»hakkeorden«) i flokkene. P&
alle punkter stemmer fjerpilningsadfeer-
den derimod overens med den fodeso-
gende adferd (mdden dyrene bevager
sig pa for, under og efter hakket; fjerene
behandles som ethvert andet objekt af
nogenlunde samme storrelse og beskaf-
fenhed: blade, papirstumper osv.). Ny-
klzekkede fasankyllinger retter deres fo-
dehakken mod pletter, streger, kanter. De
foretreekker genstande, der danner frem-
spring fra underlaget, har en glinsen-
de overflade og beveeger sig. Fjer og an-
dre legemsdele kan (Fig. 1) give de syns-
indtryk, som alene er i stand til at frem-
kalde denne fodehakken. Af farver fore-
treekkes klart den grenne. Allerede pa et
tidligt alderstrin viser visse fasankyllin-
ger tendens til ligesom at specialisere sig.
Disse dyr vil i perioder fortrinsvis hakke
efter flere af de andre kyllinger efter tur
pa den beskrevne fodesogende méde. Der
er sigar eksempler p& en holden sig til
bestemte legemsregioner pd disse (nogle
hakker fortrinsvis efter neb, andre efter
fodder og andre efter vingefjer).

3) Som basis for de derefter folgen-
de forsgg anvendtes den af MADSEN an-
givne metode til registrering af fjer-
pilningsgrad. Der gives points for hver
legemsregion (hale, overgump, ryg) efter
en skala fra O til 4. O betyder, at legems-
regionen ikke er pillet; 4 angiver den
steerkeste grad af pilning. En sammenlig-
ning af forsegshold pd basis af de enkel-
te legemsregioner er foretaget i tabeller-
ne 1, 2, 3, 6 og 7. Da det viste sig, at
der meget ofte optreder variation mel-
lem hold m.h.t. den kropsregion, som
fortrinsvis er pillet, blev nogle forseg
baseret p& en sammenligning af samlede
point-tal (tabellerne 4 og 5, samt figu-
rerne 2, 5 og 6).

32

4) Baggrunden for forsegene med til-
skud af grent var: a) Den store lighed
mellem fasanernes adfzerd under fjerpil-
ning og deres fodespgende adfeerd i det
naturlige milje, hvor en stor del af ti-
den gar med at pille grent fra den om-
givende vegetation. b) Nyklekkede fa-
sankyllingers preferens for grenne ob-
jekter. ¢) En beskrivelse i litteraturen af,
at tamhens blev mindre og mindre krees-
ne mh.t. de planter, de ville @de, jo
leengere man undlod at give dem grent.
d) At jeg under adferdsobservationerne
havde bemerket, at fjerpilning syntes at
forekomme mindre hyppigt i voliérer,
hvor fasanerne havde adgang til grent.

Tabellerne 1 og 2 viser, at hold, der fik regel-
massige og rigelige tilskud af gren klever, viste
mindre fjerpilning end hold, der ikke fik tilskud
af gront. Tabel 3 viser, at et hold der regelmees-
sigt fik begegrene med grenne blade, som fasa-
nerne selv skulle pille af p&d samme méde som
i naturen, viste mindre fjerpilning end et hold,
der fik afskéren gren klover. Dette var dog ikke
tilfzeldet i forseg med yngre kyllinger, der viste
sterst interesse for den afskdrne klover. Ogsé
hos disse dyr var der dog betydeligt mindre
fierpilning i de hold, som fik grene, end i de
hold, som slet intet gront-tilskud fik (Fig.2).
Tabel 4 viser forskellen mellem et hold, der kun
fik nedhengende grenne plastikstrimler (I) og
hold, der henholdsvis fik grene med grenne bla-
de (II) og afskiren gren klever (I1I). Selv om
fasankyllingerne hakkede efter plastikstrimlerne
i begyndelsen, mistede de hurtigt interessen her-
for.

5) Tabel 5 og Fig. 5 viser stigende fjerpil-
ning med stigende tethed af dyr.

6) Tabel 6 viser forskel i fjerpilning mellem
hanner og hunner, der var blevet holdt adskilt.
Der er sterkere pilning af hale-regionen i han-
end i hun-holdet. Mapsen (1966) fandt i flere
forssg med yngre dyr sterkere pilning af ryg-
regionen i han- end i hun-hold. En sammenlig-
ning af adskilte han- og hun-hold pd basis af
samlede point-tal (Fig.6: A, B, C, D og E) viser
dog generelt mere fjerpilning i han- end i hun-
hold. Tabel 7 og Fig. 6: F viser mangel pa klar
forskel mellem hanner og hunner, nér disse ikke
har veeret holdt adskilt.
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7) Tabel 9 viser et forseg p& at underssge
fordelingen af fasankyllingers »fedehakken« hen-
holdsvis pa det almindelige foder (venstre ko-
lonne) og pd andre tilfeldige objekter i buret
(hojre kolonne). Af serlig interesse er det for-
holdsvis store antal hak rettet mod andre objek-
ter, nar foderet ikke havde veeret fjernet fra dy-
rene, (Tabel 9B); dette svarer jo til foderbetin-
gelserne i opdrettet. '

8) De ovenneevnte resultater sammen-
holdtes med beskrivelser i den ethologiske
litteratur af vilde dyrs adferd i fangen-
skab eller blot under forhold, hvor feden
opnds pd anden made end under de for
de pageldende dyr naturlige betingelser
(RABer, HinpDe, Leymausen). P& dette
grundlag kunne folgende slutinger dra-
ges: Fjerpilning m4 sidestilles med f.eks.
den jagtadfeerd, som vises af mette rov-
dyr i fangenskab. En sddan adfeerd er li-
gesom dyrenes bygning del af tilpasnin-
gen til det naturlige milje. De »meka-
nismer«, som kontrollerer den, sendres
ikke uden videre, ndr forholdene zndres.

Adferden fremkaldes, uanset om dy-
rene er mette, af sanseindtryk, der er
karakteristiske for den naturlige situati-
on (for rovdyrs jagtadfeerd: »noget der
beveeger sig«). Fasaner har, som andre
hensefugle, en medfedt tendens til at
prove sig frem ved at hakke mod alt,
der giver dem bestemte synsindiryk.
Derefter spiller faktorer som hakkeobjek-
ternes konsistens og overfladebeskaffen-
hed uden tvivl en afgerende rolle for
dyrenes valg (ENGELMANN's forsgg med
tamhens viste, at disse faktorer kunne
veere vigtigere end den indeholdte fode-
substans). I naturen er bade blade, knop-
per o.l. et yndet mé&l for fasanernes hakke-
aktivitet. Mangler disse i opdraetsvoliérer-
ne, bliver dyrene mindre krasne. De kan
finde pa at pille fjer, da dette, hvad san-

seindtryk angdr, kan give dem en vis
tilfredsstillelse. Mulighederne for fjerpil-
ning i opdret fremmes, hvis dyrene
mangler passende udlesende stimuli netop
pé det tidspunkt, hvor fedevanerne dan-
nes, d.v.s. i de forste leveuger, hvor kyl-
lingerne i seerlig grad viser tendens til at
prove sig frem. Tendensen til at reagere
pa synsindtryk fra andre objekter end det
velkendte foder synes iszer at veere til
stede hos dyr, der har »god tid«.

9) Stigende fjerpilning med stigende
floktzethed ma betragtes som en felge af,
at den individuelle fedehak-hyppighed
stiger p grund af: Sterre teethed af de
hakudlgsende indtryk som fjer giver;
storre mulighed for at andre individers
hakkeaktivitet kan virke stimulerende
(Torman 1967); sterre mulighed for en
psykisk belastning (»stress«), der kan
medfere ggning af dyrenes indre aktive-
ringsniveau. Endvidere ma chancen for,
at vanen spredes stige, hvis afstanden
mellem individerne mindskes.

— Kraftigere fjerpilning i han- end i
hun-hold er i overensstemmelse med det
forhold, at hanner generelt viser sterre
aktivitet end hunner (pavist hos andre
dyr). Dersom »stress« indvirker pd hak-
keaktiviteten, som neevnt ovenfor, kunne
denne faktor gere sig sterkere geeldende
i han- eller hun-hold p.g.a. sterkere
kamptilbejelighed hos hannerne.

— Andre fenomener sdsom »fjerpil-
nings-specialister« samt det forhold, at
én kropsregion fortrinsvis er pillet i ét
hold og en anden i et andet, ma betrag-
tes som et udslag af vanedannelse af
samme type, som kendes fra den almin-
delige fodesogende adfeerd, nemlig en
holden sig til bestemte objekter henholds-
vis steder.
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Pe3tomMe Ha PyCCKOM S3BIKE!
DTOJIOTHYECKOE HCCIENOBAHNE IUIIAHHS
nepreB y (hazaHoB,

1) MHOrouHc/ieHHbIE TIOMBITKY 10Ka3aTh,
YTO NPUYMHON IMIAHUS TIEPHEB ABISCTCH
HEJOCTATOK B TMHTAHMK, AO CHX HOp He
nmamu pesyiastata. Cupen (1963) cocrapun
npeBocxonHoe obo3peHue 3TO#t sMTEpa-
Typel. Mancen (1966) mokasa, 4To IUM-
TIaHHE NePbeB 0OYCIIO BIEHO 3TOJIOTHYECKH.

2) IMomepenue dazaHoB H3yYajoch OT
BpUIynJIeHus o 12-14 HenmenbpbHOro BO3-
pacta, a TakXe W TOBEICHUE B3POCIIBIX
ocobeif B MEepHOIBI CHAPUBAHUS ¥ KNAJKK
sult. 3a nTHaMy HabIroMaau Kak Ha BOJIe,
Tak M B NTHUIEBOTYECKHX BOJIbepax. [Ba
THIA HOPMAJIbHOTO MOBEAECHMS BKJIOYA-
IoIMEe JBIDKEHHE KJIEBAHUS, a4 HMEHHO
arpecCMBHOE TIOBEICHUE M MMOBEIEHUE HPH
ene (feeding behaviour), moapo6uo cpas-
HHBAIOTCS C IOBENEHUEM LIHUIIAHUS [IEPHEB.
IloBeneHue ILMNAHUA TEPHEB YETKO OT-
JIMYAaeTC OT AarpecCHBHOTO IIOBEACHHS,
XOTss nNTHHa B OOOHX ciyyasx KJIoeT
ocobeilf cBoero pona; ONHAKO, OHO BO

MHOTOM IOXOXe Ha HOPMalibHOC TIOBe-
neuwe OTHI nipy cxe. C TEphIMH OHHU
0o0pamaroTcs TaK X2, KaK C JIMCThSIMH H
T. M., KOTOPBIX OHHM OTIIHOBIBAIOT C
OKpyXaroiei pacTaTenbHOCTH. HenarHo
BbUIYMIHMBHIKECS (a3aHbM TITEHOBl Ha-
TpaBJsSIOT KJIEBKM Ha TMATHA, 4YepThl H
xpag. OHH SIBHO IIpPEHIIOYUTAXOT TIPell-
METBHI, BBICTYNAIOLIUE U3 TIOACTHIIKH, UMe-
OLKe TJASHOICBUTYIO IIOBEPXHOCTh, H
nBrxkymmecs. [lepbs ¥ Apyrue 4acTd Tesa
(gur. 1) MoOryr naTh Te S3PUTEIBHEIE
BIICUATJICHHS, KOTOPEIE OJHU B COCTOSIHAHU
BBI3BIBATH KOPMOBOE KJeBaHUEe (a3aHbHX
ITeHIOB. M3 HBeTOB, SIBHO NPENNIOYH-
TaeTCs 3eJieHbII. YKe B paHHEM BO3pacTe
HEKOTOPbIe (pa3aHbM NTEHIILI TOKA3BIBAIOT
CKJIOHHOCTD K CIICIHAJIM3AINA, U KIIOIOT
HE TIPOCTO JIPYrUX NITEHIOB, a OIpeIeeH-
HBIC yYaCTKH MX TeJa.

3) OcHoBaHHEM HUXCOIHUCAHHBIX ONBITOB
CAYXWI crocod, ykazaHHEI MajacenoMm
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(1966) nust perucTpaluy CTeleHY INATIAHNAS
nepbeB. Tabmuupl 1 1 2 NOKa3bIBAIOT, YTO
BBIBOJKH, K IMHIE KOTOPBIX PETYIAPHO U
o6unIbHO m00aBIAACS 3€IEHBIH KJIeBeEp
(KOPOTKO Cpe3aHHbIH), BBIABJIAIM MEHbLIE
CKJIOHHOCTH K IIHMIIAHHIO IEPLEB, YeM
BBIBOJAKM, He IOJy4aBliwe NoBaBOK 3e-
nenu. Tabnuna 3 moka3pIBaeT, YTO BHIBO-
JIOK, PEryJITpHO TIOJydaBHiMil OyKOBBIE
BETKH C 3€JICHBIMH JHCTbSIMH, KOTOPHIX
¢dasanaM HYXKHO OBIIO caMUM OTILHMIIHI-
BaTh TaK Xe, KaK B IPUPOTHBIX YCIOBHAIX,
[ANal IepbheB MEHbLIE, YeM BLIBOAOK, X
oHnie KOTOporo NoGaBisaics Cpe3aHHBIH
xnesep. OoHaKo, 3T0T0 He ObLTO 0OHApY-
JKEHO NpPH JBYX ONBITaX C MOJOABIMH
HTCHIAMM, IOKa3 B1Ba BINUMH HauGoa bl
HHTEpeC kK Cpe3aHHoOMy knesepy (dur. 2).
Tabnuna 4 moka3sIBaeT PasHHIY MEXKIY
BBIBOJIKOM, KOTOPOMY JHaBajd TOJbKO
BHCSIYHIE TIOJTOCKY 3enieHoi mactmaccsi(l),
M N BYMS BBIBOJKaMH, OTHOMY H3 KOTOPBIX
[aBajid BETKH C 3eseBbivMu nucThamu (II),
a npyromy — cpesauubiii kaesep (IID).
Xorts (azaHbH NTEHIBI B Hayale ONbITa
KJeBady TIOJIOCKM W3 IJIACTMAacChl, OHH
IOBOJILHO CKOPO TepecTalid UMH HUHTepe-
coBaThesa. Tabmuma 5 u ¢ur. 5 moxassl-
BAIOT CpaBHEHHME TpeX BBIBOIKOB C pas-
HBIM YHCIOM oco0ell Ha eIMHHIY ILIO-
mwagu. Tabnwma 6 OTHOCHTCS K OIMBITY,
Opd KOTOPOM TNTEHIOB Pa3sHOro Tojaa
OepXalld OTHENBHO HpYyr OT HApyra, a
Tabnuna 7 X OOBITY, K KOTOPOM He 65110
OpOBeNeHo paszeieHus mo moiy. dur. 6
TaKxKe NOKa3biBaeT BJIMSHHE Da3HcleHHUS
noJsioB. Tabnuna 8§ noxasbpIBaeT pacupene-
JieH#e KOPMOBBIX KJIeBKOB (pa3aHbHX ITEH-
OB 10 06BIYHOMY KOpMY (JeBBIi cTOIO)
M OpyruM cuydafHplM IOpeaMeTaM B
kieTke (IpaBbiid cToiib), A) Koraa NTHIIBL
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GbiIM TONOAHMLL, ¥ B) xorma oHum Obinm
cBIThl. OcoGrBii uHTEpeC NPEeHoCTaBiseT
CPABHHUTEJBHO OOJNBINOE YHCIO KJIEBKOB,
HalpaBlieHHBIX Ha [pYyTHe TPeaMeTsl,
korma xopM Obpu1 OecnpepBIBHO JHOCTY-
neH (B).

4) Ha ocHOBaHHMH 9THX WCCIEN0BAHUH,
CAMYEHHEBIX C JIUTEpaTypoi IO 3TOJIOIHH,
nonyyaetcs ciepyroumit sppon: Iluna-
Hue nepbes, Habnromaemoe y dazaHos B
NITUIEBOMYECKHX BOJILEPAX, COOTBETCTBYET
TMOBEHNEHUIO OXOTBI Y CBITBIX XHUIHBIX
uBOTHBIX B Hesone (Pabep 1950, Jlen-
xay3en 1960, cM. Ttaxxe Xumpme 1953).
®dazaHbl 0614 JAK0T TPHPOKIACHHON CKJIOH-
HOCTBIO K OIIO3HAHHIO BO3IMOXKHBEIX Che-
IOOHBIX IPEJAMETOB KJE€BaHHEM BCErO, YTO
BBI3LIBACT ONpEACTCHHBIE 3PUTEIIbHbIC
ctuMyiisl. KOHUEHTPHPOBAHHBIH KOPM,
npeiaraeMblii UM B YCIOBHAX NTHIEBOJ-
cTBa, 6€3 COMHEHMS YIOBJETBOPAET HX
mOTpeGHOCTb THTaHHS, HO HEe Tpeno-
CTaBJIsSieT BO3MOXHOCTH BBIKa3bIBATh HOP-
MBI OBeIeHus, TpeOyeMble O YHAOBJIET-
BOpEHHs TOTPeOHOCTH HMTaHWsiA B TPH-
PONHBIX YCJIOBHAX. B mpupoje, OaHAM 13
BaXKHEHINNX TNpEeAMETOB KIIOIOMIEH HAes-
TENBLHOCTH (asaHOB ABISAIOTCA MATKUE
3enieHble JUCThs. Ilockonpky cpeda B
OTHHEBOJYECKHX BOJbEpax B 3TOM OTHO-
LIEHHH OTIHYAETCS OT IPUPOIHOH CPEABI,
TIOCTOJIEKY BEPOATHO, YTO (a3aHbl HAYHYT
LIMIATH IEPhS, TAK KaK 3TH, B OTHOUICHUH
CEHCOPHBIX CTHMYJIOB, MOIYT HOCTaBJISATH
UM HexoTopoe ynosieTBopenue. IloBwI-
IIeHHe [IHNAHUS TepheB IIPH BO3PaCcTato-
well mnoTHOCTH (YMCNie NTHL Ha M2) H
pa3HUIBI TTOBEICHHA OTAEIEHHBIX IPYT OT
Ipyra caMmIoB H CAMOK MOTYT OOBACHSATb-
¢ B COOTBETCTBHH C BBILIEYKA3AHHBIM.
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