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IN'I'RODUCTIO:N 

'I'he study, which vJas carried out at the Poultry Research Centre, at Nassey 

UniYersi ty. vias concerned with the behaYioural development of the domestic 

chicken, and more specifically with the quantitative changes taking place in 

specific categories of behaYiour from hatching to approxLmately two months after 

hatching. Observations for the study were carried out under laboratory conditions 

rather than in the field, for the following reasons. 

(i) some control of environmental variables could be achieved in the laboratory 

which could not be attained under field conditions. 

(ii) that the chicks could be kept in view to permit a detailed surveillance of 

their movements to be made for the duration of each observation period. 

This was necessary for a full quantification of the obserYations to be 

obtained, and for the data to be of use in statistical analyses. 

(iii) that a set number of chickens could be observed from the beginning to the 

end of each trial so that the data -vmuld be amenable to statistical 

treatment. Under field conditions it is doubtful if these requirements 

could have been met to the satisfaction of the observer. the nature of 

the topic under study, quantitative techniques were essential, as was the 

use of statistical tools to extract sufficient information from the raw 

data to ~·Jarrant the adoption of the quantitative approach. 

Five separate trials were performed, using separate groups of newly-hatched 

chicks for each trial, and taking into account the time required for cleaning and 

disinfecting between trials, the total time taken for the observations and 
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experiments was approximately twelve months. 

The first two trials performed were essentially exploratory in that the 

basic framework of later trials was formed here, and such problems as the 

duration of observation periods and of the categories of behaviour to be used 

were sorted out. The information gathered in these two trials was not presented 

in the thesis because the observation periods used were found to be too short 

to be representative of the total behaviour of the chicks. In later trials a 

fifty-minute observation period was settled on as a reasonable representation 

of the chicks' total behaviour during the day (detail on this is given in the 

section on 11Techniques of Sampling and Analysis''). 

With the background of information gained in the first trials, it was 

decided that six categories of 11maintenance behaviours" should form the units 

of measurement to be used in subsequent trials. These six categories were 

derived from three broad groupings of behaviour : feeding. non-feeding activity 

and resting. The major interest lay in the proportion of total day-time that 

the chicks spent performing each categoFy of behaviour, and secondly in the 

changes in these proportions that occurred during development along with changes 

in food intake, growth and physiological changes in general. 

The presentation of data was by two means - graphs and statistical tables. 

In both, mean figures derived from the total number of individuals in each 

experimental or trial group are used. Individual measurements are not dealt 

with anyvrhere in the thesis, these having been used in the early stages of 

collecting data together to provide the group means. This is in keeping with 

the quantitative approach to the study, where it is hoped that individual 

eccentricities are submerged in the production of a group mean having an 

approximation to the real mean of that population from which the sample group 

was dra~m. The final results obtained are assumed to be valid generalizations 
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on behavioural development of the particular breeds of chicks used in the 

trials. 

The Specific Aims of the Stuqy 

It will be obvious from the foregoing section that this study is not one 

of classical zoology for it deals with only a small section of the animal's 

life, and that by being a laboratory study it tends to be more close~ allied 

to the physiological rather than to the naturalistic approach in research. The 

author does not view this as a criticism of the approach adopted, but on the 

other hand views it as a legitimate approach to a field of research which New 

Zealand Zoology has been slow to move into. The approach of interpreting the 

results in terms of physiology rather than against a background of ecology was 

partly dictated by the absence of ecological information on the ancestors and 

relatives of the domestic fowl, which might have given some basis for 

interpreting the results obtained in the present study. In the same way, 

interpretation of the results against a background of evolutionary concepts 

suffered lack of information on the food preferences and supplies, and 

predators of the ancestors of the domestic fowl in their natural enviroP~ent. 

Consequent~. the specific aim of the study was to demonstrate that 

quantitative changes do take place in the maintenance behaviours during the 

ontogeny of the chick, and where possible to draw upon the literature on 

developmental physiology to provide explanations or parallels to interpret 

the changes in behaviour which do take place. Other more direct measures of 

ontogenetic chaP~e - growth and food consun1ption were measured to provide 

further correlates for the measures of behavioural change. 

In addition to conducting trials to record the outline of developmental 

changes, there were two problems in the literature of poultry science which 

interested the author and which, though they had been investigated, had not 
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been interpreted against a background of behavioural science; such an 

interpretation was attempted in two experiments. The problems investigated 

vrere : 

(i) that when two different forms of the same food type are fed to chicks, 

one form consistently gives a greater growth rate than the other. In 

this experiment the aLm was to test if two groups of chicks, each fed 

on one of the food forms, showed any quantitative differences in the 

proportions of time spent feeding, active and resting. 

(ii) that chickens and adult fowl, vrhen in the domestic environment (sheds, 

houses) often display a tendency to pull out each others feathers, and 

even to resort to cannibalism. 

These h1o problems may seem more the province of agricultural science, but 

such a view is relevant only if it were possible to draw a line dividing research 

into two aspects - "puren and "applied". 

In the present study, the awareness of the problems arose from practical 

or applied aspects, while the approach to them was from a background of pure 

research. The aim was to understand the problems in terms of cause and effect 

relationships irrespective of whether any solution could be arrived at. 

These last two trials are related to the main aim of the study in that the 

experiment in food forms was a direct follow on from the original trials on the 

maintenance behaviours - it occupied the same time duration, used the same 

categories of behaviour, the same sampling and analytical techniques, and the 

interpretation of results was against a similar background - that of physiology. 

The trial on feather-pulling was a greater deviation from the original aim 

of the study, for it utilised a non-parametric statistical method and the 

activity recorded (feather-pulling) could not be directly classified as a 
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maintenance behaviour. However the trial was performed with the idea of 

interpreting the development of feather-pulling against a background of 

ontogenetic changes in the maintenance behaviours and to test the view that 

it might be related to nutrition. If feather-pulling was so related then 

there would probably be some parallel between it and feeding in ontoge~. 

Finally, the feather-pulling experiment was interpreted against the same 

basis of developmental physiology as the other two trials were; providing a 

direct connection between the three trials and the stated aims of the study. 
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CFJI.PTER II 

REVIEJtJ OF LITERATURE 

In the fields of social ber~vioux and early learning the domestic chicken 

has received much attention since the first decade of this centuFy. Even before 

this time hoviever, Spalding (18?3) had initiated studies on the early behaviour 

of chicks with particular reference to their social responses, but these studies 

were apparently not pursued again until the early 1900's. The maintenance 

behaviours, however, have not received much attention at all, apart from some 

experiments where they have figured in the ear~ learning of the ·chicks. 

In the field of ear~ learning, the experiments of Breed (1911), Shepherd 

and Breed (1912), Bird (1933), and Cruze (1935), were ear~ attempts to ana~se 

the parts played qy maturation and learning in the improvement in pecking at 

food that occurs in the first few days after hatching. The phenomenon of 

11 imprintingtt has received more attention than it possibly deserves, due main~ 

to the efforts of Lorenz (1935) to build a theoretical frame-vrork of behaviour 

mechanisms arou~d it. 

Social behaviour leading to the formation of the peck-order or social 

heirarchy has interested researchers since Schjelderup-Ebbe 1s ear~ reports 

(1923) on the subject. Guhl (1958) provided an excellent summaFy of this field 

of research including the physiological basis of this behaviour. These studies 

are not really relevant to the present study and the short SQ~ary given in 

this review was intended only to place the study of maintenance behaviours 

into their context of where research has been carried out. 
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Kruijt's (1964) study of the Burmese Red Jungle-Fowl did include some 

information on the appearance of the maintenance behaviours in ontogeQY. 

Although of a qualitative nature, the information is valuable because it 

establishes a base-line from which to begin interpreting quantitative 

results. Kruijt made the observation that walking was present from a few 

hours after hatching; that running was shown on the first or second day and 

was usually accompanied by wir~-flapping by the fourth day; that jumping was 

shovm on the second day, and hopping on the second and third days. Flying 

began on the twelfth day. Generally, the picture is one of an animal which 

becomes increasingly active over the first fortnight after hatching. This 

aspect of ontogeny figures strongly in the first two trials reported in the 

present study and provides material for interpreting the results presented 

there. With to feeding, Kruijt noted that his chicks began ground­

pecking some hours after hatching - this aspect of feeding has received a 

great deal of attention, even in pre•hatching development. (Kuo,1932). Ground­

scratching was first shown in a complete form on the third day by Kruijt's 

chicks. These observations were useful to the present study in the aspect of 

the progression of various behaviours during the first fortnight after 

hatching. 

Wnile the present study was in progress, Dawson and Siegel (1967) 

published the results of a quantitative study of changes takiP~ place in a 

range of behaviour patterns over a period of ten weeks from hatching. 

These investigators used a scoriP~ method of recording data - they did not 

use time itself as a measure and their results cannot be used to give an 

estimate of the relative importance of these behaviour patterns in the day­

time available to the chick. They provided graphs demonstrating that their 

chicks reached peak scores on various responses at different weeks. 
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Response 

Resting 

Running 

Frolicking 

Scratching 

1st 

4th 

6th 

7th (second peak) 

8 

Resting 

Preening A linear increase to 10th week. 

Little interpretation of results was attempted qy these authors - except 

for their data relati~~ to peck-order formation. Their interpretation as to WP~ 

chicks have a peak of resting in the first week (using the term 11 allelomimetic" 

as an explanation) 1iTas considered to be particularly lacking in substance. 

Generally, the scoring method did not appear to be well suited to describing 

the changes in m~dntenance behaviours, e.g. one unit of resting at one 1iieek 

does not necessari~ equal one unit of resting at seven weeks after hatching. 

An area of research which provided much material for interpretation of the 

results obtained in this study was that of the physiology of development of the 

chick. Most of this information is used in describing the general 

characteristics of the chicken and in the discussion section of the first trial 

reported in the study. Key references were those of Beattie and Freeman (1962) 

and vfhittow (1965) on the changes in the metabolic rate of the chick during 

ontoge~~; Lamoreux and Hutt (1939) and Freeman (1965) on the ontogenetic changes 

in the chick's deep body temperature. These references were particularly 

important for it is obvious that so much of the chick's behaviour over the 

first four 1iJeeks after hatching is directly influenced by these aspects of its 

physiology. 

Conclusions 

The topic of quantitative changes in the maintenance behaviours during the 

ontogeny of the domestic chick has received little attention to date. The best 



approach to such a study would appear to be the use of the literature on 

physiological development as a basis to work from in interpreting the results 

obtained. 
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CH!'-PT.&"t III 

THE TAXONOiv!IC STATUS AND GENERAL CHARACTERISTICS OF THE 

The domestic chicken belongs to the Family Phasianidae within the Order 

Galliformes. This includes the Japanese quail (Coturnix coturnix); the 

ring-necked pheasant (Phasianus colchicus); and the peafo~rl (Pavo cristatus). 

The exact origin of the domestic fowl and its possible ancestors is lost 

in antiquity. Four have been recognized (Beebe,1926). The Red Jungle 

Fowl, Gallus gallus Linnaeus, sometlines referred to as G.ferrug;neus, is widely 

distributed from north central and eastern India through Siam, Cochin China, 

Peninsula to Sumatra, and is considered by Beebe to be the only species 

from which the domestic fowl arose. A grey species, G.sonneratii Temminick, is 

found in central and southern India; a red and yellow G.lafayetii 

Lesson inhabits Ceylon; and G.varius Shaw, called either the green or black 

species, is found in Java and adjacent islands. 

There is evidence of a polyphyletic origin and Hutt (1949) suggests that 

those accepting the monophyletic theory should stick to G.g_allus, whereas the 

is probably permissible under the assurnption that CJ.ll 

domestic fo~:rls ~rere produced by hybridization from several wild species and 

have become distinct from any of them. The numerous breeds are classified 

according to place of origin, such as Asiatic, Mediterranean, English and 

American breeds. 
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General Gharacteristics of the Domestic Fowl 

G,.gallus is a sexually dimorphic bird characterized by precocious or 

nidifigous development; that is it is capable of performing a wide range of 

the adult activities soon after hatching. These activities include walking, 

running, feeding, drinking, comfort movements and preening; all sho-v-m on the 

first day after hatching. Wing-flapping is present from the fourth day and 

flying begins on the twelfth day (Kruijt, 1964). 

Even before hatching, developments take place resulting in the perfection 

of the pecking action. Kuo (1932) studied pre-hatching development and found 

that by the time the chick "t·Tas ready to hatch, it possessed the head-lunging, 

bill opening and closing, and swallovnng components of feeding, and that these 

were already co-ordinated into the pecking action of the hatched chick. 

The primary need of newly-hatched chicks appears to be warmth. Collias 

(1952) noted that contact with a human hand within fifteen minutes after 

hatching diminished the distress calls. He also found that there were fewer 

distress from chicks hatched under a lamp than from chicks hatched at 

sub-normal temperatures. 

Studies of the pecking responses were carried out by Lloyd Horgan (1896) 

who observed that chicks never pecked at a sheet of water even if they were 

thirsty and were standing in it. They would, however, peck at any material or 

bubbles in the water and as soon as the beak was wetted they commenced the 

drinking response. 

On the first day the chick begins to peck clumsi~ and at random at 

bright objects, such as the eyes of other chicks, drops of water, spots on the 

wall of the pen and the like. The ability to peck at food soon develops 

(Wood-Gush,1955) improves as a result of maturation and experience (Cruze, 

1935). 
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The development of fear responses occurs at 33 to 36 hours after hatching 

(Hess,1959) and this terminates the so-ca.lled "critical period11 for the 

attachment of the chicks' social responses to an e.nimal or an object which it 

has experienced during this time. Of course, in the natural situation it is 

towards the hen and tm~ards other chicks that the responses are directed, 

and fear responses are given to any animals not experienced 

of fear. 

to the onset 

Since Schjelderup-Ebbe's 

in chickens 1 many-

(1923) on the existence of a social 

have substantiated his descriptions. It is 

now recognized that the peck order forms the basis of all group behaviour in 

chickens and immediately after a meeting between strange hens, the contests 

begin. 

Guhl (1958) found that there is a sequence in which the aggressive 

patterns appear : escape or fear responses, frolicking, 

pecking, avoidance and fighting. J:1ales sho1>1 behaviour earlier than 

and in small unisexual groups, males form a peck-order by 6-8 v.Jeeks; 

females by 8-10 weeks. 

their physiology, chickens are characterized by an early poikilothermic 

condition vlhich way to a. homeothermic condition sometimes betl-1een one and 

three weeks after hatching. Lamoreux and Hutt (1939) found that adult levels of 

body temperature (41°C-42°C) were not reached until approximately twenty days 

after hatching. Freeman (1965) fou:r1d that body temperature became constant on 

the sixth day after hatching - a considerable difference to the figure quoted 

by Lamoreux and Hutt. 

The metabolic rate of the hatched chick is lov.rer than that of the adult. 

The metabolism increases during the first four weeks after hatching to reach a 
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level considerably higher than the adult level. It then decreases until the 

level is reached. This ontogenetic variation in metabolic rate must be recognized 

as important a characteristic of the domestic fowl as is the existence of 

early poikilothermic state. 

FinalJ.y, the contagious nature of most chicken behaviour should be noted; if 

one chick begins performing an action it usually stimulates other chicks into 

joining it in that activity. By stimulating each other in this manner, chickens 

produce the phenomenon of social facilitation, defined as 11any increment of 

activity resulting from the presence of another individual11 (Crawford,1939). 

Summary 

This completes one section of the study - that introducing 

(i) the study itself; 

(ii) 

(iii) 

the pertinent to the study; 

and finally the animal used for the observations. 

The next section of the work describes the categories of behaviour used and 

how they were arrived at; the practical aspects of sampling and analysis of data, 

and finally a short chapter on the room used in the trials. 
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CHAPTER DT 

THE CATEGORIES OF BEF~VIOUR USED IN THE STUDY 

Six categories of behaviour were chosen as units to form the basis of the 

measurement of quantitative changes occurring in the ontogeny of the chick. 

These categories are listed below. 

1. Feedi11.g 

2. \tlalking, pecking and running. 

3. Scratching and pecking. 

4. Sitting 

s. Standing 

6. Preening 

These categories were chosen partly on the basis of the function they 

fulfilled and part~ on their relationships with one another in time. The idea 

of using the temporal associations of behaviour as a guide to study was 

advocated by Marler and Hamilton (1966). The present study utilized that 

concept, because in the behaviour dealt with, discrete units could not 

be arrived at on a purely functional basis. The significance of this as a 

factor is brought out strongrff in the section dealing with the category of 

walking. pecking and running, where several actions were combined together 

essentially on temporal associations rather than on functions. 

In terms of function, the sLx categories used could be placed into two 

groups revolving aroQnd energy expenditure and energy conservation 

(i) those behaviours in which the chick was resting, sitting, standing 

and preening. 
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(ii) those behaviours in which the chick was obviously not resting: feeding, 

walking, pecking and running, and scratching and pecking. 

In terms of biological function, the categories fall into three groups 

(i) Feeding, consisting of food intake with a resultant energy expenditure., 

(ii) Non-feedin~ activity, consisting of : random movements in the environment 

(walking, pecking and running); exploration of the environment; the 

performance of play, leading to adult forms of behaviour. For instance, 

sparring leads to fighting; scratching and pecking in the litter, which 

probably belongs to the feeding system in a neurological consideration, 

but 1r1hich has become separated from feeding in both a temporal and a 

spatial sense. 

(iii) Resting, consisting of : those states of inactivity leading to recovery 

from fatigue; conservation of heat and energy; care of the body surface. 

A more detailed treatment of each category of behaviour is given in 

succeeding sections along with some general observations derived from the early 

and, i.rhere appropriate, physiological data are provided to give a broader 

understar~ing of each category. 

Feeding Be~aviour 

The feeding action consists of the chick pecking at and picking up f'ood 

particles with the bill. The food is mixed with saliva in the mouth and 

swallow·ed. In chickens, geese and ducks, the bolus is forced d01mward by gravity 

and negative pressure in the oesophagus as the bird raises its head and extends 

the neck. 

F'ood intake is affected a number of factors, the most important of which 

are contained in the list below 
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(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

the energy value of the food. 

the protein value of the food. 

the temperature of the environment. 

palatability of the food. 

social factors (social facilitation of feeding). 

conditions of management (husbandry). 

amount of energy expended or lost by the animal. 

the energy and protein requirements of the animal for processes of 

grow~h, activity and for maintenance of the living processes of the 

body. 

These factors interact to determine the hunger and the appetite of the 

individual, resulting in food intake - one of the factors measured in the 

study. As most of these factors remained constant throughout the trials, there 

are only two v1hich need be considered to changes in food intake and 

changes in the amount of time spent feeding. Those two factors are : the 

amount of energy expended or by the animal; and the energy and protein 

requirements of the animal for processes of grov~h, activity and for 

maintenance of the living processes of the body. 

In an ontogenetic study, growth is an obvious feature, and it is reasonable 

to expect increases of food intake with time; also the energy expenditure of the 

animal is very likely to change and this will bring with it changes in the 

intake of the individual. 

General Observations.of Feeding 

A few hours after hatching, chickens begin to peck at almost everything in 

their immediate environment : the eyes, bills, feathers and toes of other chicks; 

at their own bodies; at spots on the vralls of their pens; at particles in the 
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, and so on. This random pecking, vrhen coupled Hith the random walking 

movements of the chicks around their pen,must sooner or later bring it in 

contact with the food and water containers in the pen. ~Jhen this occurs, the 

chicks very quickly establish these containers as sources of food and water. 

The actual cow111encement of feeding and drinking may not place until late 

in the first day after hatching for the chicks tended to cluster under 

heating lamps, and it was some hours before they began their movements about 

the environment. Observations of chickens raised with a hen indicated that the 

delay in the onset of feeding noticed in the laboratory set-up may have been 

due to the lack of a parent to lead the chicks to food and so initiate their 

feeding. 

Once feeding had become established, the chicks settled into a cyclic 

sequence of behaviour 

/Feeding~ 

Ivlovement -t---------- Resting 
about the 
enviromnent 

During the first week after hatching, because they were forced to spend 

a good deal of time under the heating lamps, the chicks did not have a well-

defined activity phase; in fact, activity consisted of many short bursts of 

running around the pen and relatively few instances of sustained walking occurred 

at all. 

Feeding was well defined as a phase of behaviour - the chicks t·rent to the 

feed tray, fed, and then usually returned to stand or sit under the heat lamp. 

It was quite obvious that the chicks were feeding when they were at the food 
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tray - this activity could not be mistaken for any other form of activity and 

so presented no problem in defining this category of behaviour to be used for 

measurement. 

The rate of pecking at food does not appear to vary greatzy with age; 

during the first week the chicks were capable of pecking at a rate of 90-100 

pecks per minute. Observations taken at six weeks after hatching showed that 

the chicks rarezy exceeded the rate attained in the first week. There was, 

however, a great amount of variation evident in the rate of pecking shown by 

any one chick during the course of any one day. When the chicks were obviouszy 

hungry, they would peck at a high rate {70-100 pecks per minute}; whereas at 

other. times they might peck at the rate of 20-40 pecks per minute. 

18 

The mean duration of feeding bouts and the changes which occurred with age 

were recorded, as an additional method of describing feeding - time was the main 

measure used in the study and consequentzy most descriptions were related to 

time itself. Table 1 gives details of the characteristic duration of the feeding 

bout. 

TABLE 1. 

Time after 
hatching 

Mean duration 

CHANGES IN TIME SPENT FEEDING AND IN INTERVALS BETWEEN .OOUTS 
(Data from twenty-four White Leghorns, fed on crumbles). 

(Figures in minutes) 

4th Day 1 Week 2 Weeks J Weeks 4 Weeks 5 Weeks 

2.0 2.5 J.7 4.5 4.9 5.0 
of feeding bouts 

Mean interval 40 32 21 16 14 14 
between bouts 



Plate 1. An experimental pen. The view shows a feeder, a waterer 

six Australorp chicks and a portion of the infra-red 

lamp (top left hand of plate) 

Plate 2. Activity. Six White Leghorn chicks engaged in walking 

and pecking at particles in the litter. 



Conclusions 

Feeding occurs as a fairly discrete activity - it is not easi~ confused 

with other behaviour patterns and so is easily defined as a unit or category 

for use in a study such as the present one. 

Non-Feeding Activity 

The two categories of behaviour comprising this grouping together of 

activities were defined essentially on the basis of exclusion; that is they 

were not direct~ involved 1dth or connected with the intake of food, thus they 

could be excluded from that category of behaviour; and secondly they were 

composed of actions which were not sho1~ by the animal in its resting state. 

Additional evidence for setting up these two categories came from their 

temporal associations with each other, and their temporal isolation from 

and resting. That is, because these two categories of activity tended to be 

incompatible with resting and feeding in their performance, they were also 

separated from resting and feeding in time. 

Scratching and Pecking 

Scratching in the litter consists of the chick in a standing position with 

the body bending forward and making one to four backl'iard strokes with one leg, 

followed by one to four with the other. It seems that scratching is automatically 

coupled with the pecking action - chicks rarely scratch without also delivering 

a peck at the litter or food. 

In older chickens (6-7 weeks), scratching pecking were observed to 

continue for twenty minutes or more at a time, but such occurrences were rare 

and the scratching sessions were usual~ of much shorter duration. (See Table 2). 
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Age 

Mean duration of 
scratching sessions 

DURA.TION OF SCRATC"tiTI~G SESSIONS 
(Data from 24 White Leghorns) 

2 days 4 days 1 "tveek 

1.0 1.5 

2 1-reeks 3 weeks 

2.8 

During the first vTeek there vras a noticeable tendency for the chicks to 

perform some actions , but in later r,;reeks the scratching 

became completely separated, both and spatially from feeding. 

It vras also noted that on t"t-10 occasions 1·:rhen the chickens ran out of food, 

they performed a amount of scratching, le~ving some areas of the pen 

of litter in the process. This would indicate that hunger and the feeding 

mechanisms in general have an intimate connection with scratching. The same 

view vras forward by Breland and Breland (1966) who noted that : 11 thro-v:ring 

awJ sort of delay into a food-getting sequence aL~ost invariably brings out the 

chicken's scratching a prominent part of the behaviour with which the 

gallinaceous make their living in the wild - the tendency of the 

to emerge is so strong that the chickens do not have to be specifically 

trained to scratch. The pattern generally comes out vrilly-nilly and chickens 

have been known to :make as many as 10,000 unnecessaFy responses in a day - if 

you consider each cycle of the typical foot-scratching :movements as a responsett. 

Guhl (1962) described scratching in the litter as a "displacement activityn, 

presumably on the grounds that it vras no longer displayed in its functional 

context. However the concept of "displacement activity" has been somev;rhat 
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modified since 1962. Kruijt (1964) in a critical discussion of the 11displacement 11 

concept made it clear that there is, as yet, no common opinion on what 



constitutes a displacement activity, and that this vias due to the fact 

that function and causation had not been distinguished. 

The writer is of the opinion that the term "displacement activity" 

occupies a similar state to the term "instinct'' and th..at both have proved of 

little value in the analysis of cause and effect relationships in behaviour 

studies, for by providing a convenient descriptive 11 cloak", they tend to 

preclude or inhibit detailed analysis of behaviour patterns. Consequently the 

terms "displacement activity'' and 0 instinct" have been avoided in this study. 

The \'lalking-Pecking-Running Category of Behaviour 

This category is the most heterogenous of all the categories, containing 

as it does walking, running, pecking,(apart from that pecking done when 

scratching or feeding) and also diverse other activities such as sparring, 

fighting and prolicking. 

These varied behaviours were placed in the one category on ~~o grounds 

(a) they are not performed while the animal is resting, feeding or scratching, 

thus they form a group of activities on the basis of exclusion from the 

other behaviour categories; and secondly 

(b) they are related in a temporal sense; for instance, walking may develop 

into running, or walking combined with pecking, or flying, or fighting, 

and so on. 

Activities such as frolicking, fighting or running are rarely performed 

directly from the resting or feeding phases of behaviour; rather they show the 

more direct association with i'ralking. 

Investigations have been carried out on the minor time-consuming 

components of this behaviour categor,y. Guhl (1958) and Dawson and Siegel (1967) 

studied the development of running, sparring, frolicking and fighting. These 
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actions do not occupy a portion of the chicken's time. For 

rarely lasts for longer than a quarter of a minute a sparring 

encounter rarely lasts for longer than half a minute; whereas walking and 

pecking do occupy a la.rge portion of its time and thus on the basis which 

the present study was conducted - that of how the animal portions out its 

available day-time, running, sparring,etc. are not of great importa.nce. 

and running were present on the first day as was the pecking 

action. \IJalking and pecking seemed to be automatically coupled from the very 

start; the chicks exhibiting combination of this behaviour almost from 

"t~hen the first waL~ing movement was performed. Prior to the onset of i>ralking 

the chicks spent much time pecking while standing under the 

they matured, pecking became more commonly associated with walking than 

with , until late in the first v1eek vThen standing definitely could 

categorized as a resting behaviour. 

Running declined in the rate at which it occurred from the first few 

days ommrds. By the sixth vreek there t'lere very few running actions obser-ved 

at Because running is not considered in any of the experiments reported 

in this study, a graphic presentation of its changes during maturation is 

in figure 1, along with three other actions; stretching, bill-wiping, 

and drinking which are also not considered in the tl:>..ree experiments reported. 

The extra three actions were included to give a basis for comparison for 

placing the decline of the frequency of running in perspective. 

Running appeared to be spontaneous; at least the chicks were not 

responding to any stimuli which was apparent to the observer. Dawson and 

Siegel (1967) described running as an 11 escape reaction!! and that it i~as 

probably replaced by other escape responses with maturation. There is,however, 

no evidence for considering the spontaneous running as such a response. 
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1 

Fig. 1. 

2 3 

Mean weekly scores for four actions 
of 16 White Leghorns~ derived 

from 96 20·minute observation 
Periods f week. 

4 5 6 1 

Weeks after hatch. 



Kruijt (1964) described the development of vias of the opinion that 

running, accompanied by vdng-flapping was an ontogenetic precursor of 

This seems a more 

life of the chicken. 

explanation of the f~~ctional aspect of running in the 

\-J"alking 

A little is known of the neurophysiological basis of this • Ten 

Cate (1965) described on spinal in which the pigeon, if 

supported in a harness attached to a four-wheeled carriage, was capable of 

then is co-ordinated in the lumbo-sacral of the oorde walking. 

The brain centres initiate and the movements. The 

bird is also of its which demonstrates 

co-ordination in the cervical-thoracic region of the cord with a 

degree of autonow~ from the higher brain centres. 

It is also established that the intensity of illumination (in the 

domestic environment) has a great effect on the level of activity of chicks. 

Fox (1961) stated broiler chickens under dull light are 

and docile compared to chickens under bright light conditions, and the 

general obse~rations made in the present study confirm this. 

The amount of waJlcing in the first week was minute compared to 

that performed in succeeding weeks and this was almost certainly a 

of the chicken's need to 

time. After the first -v1eek 

near an external source of -vrarmth during that 

chicks became increasingly independant of the 

external heat source and the amount of walking performed increased greatly. 

The motivation or under~ing walking is probably not that of any one 
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need (food, exploration, exercise), but is more likely to be a general motivation 

to serve in several capacities. The necessity of walking for food-getting purposes 

in the environment is obvious, as is its necessity in exploratorff 



behaviour; a knowledge of the environment confers value upon an 

individual and mobility is a necessity for this to be carried out adequately. 

The question of "t>7alking for the sake of nexercise 11 is not so easy to define, 

but it is that -vralking does act in a capacity of strengthening the 

body musculature which would also confer survival value upon the individual. 

Resting B~haviour 

vlithin this category of behaviour, three sub-categories were set up 

(i) Preening 

(ii) 

iii) Sitting 
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These three sub-categories do not have similar rates of metabolism or heat 

production. For instance, standing alone can increase the heat production of 

Light Sussex Cocks from 40 to 50 percent (\fui ttow, 1965). Preening would almost 

certainly involve extra heat production and a further increase in metabolic rate. 

However, such an increase in heat production is slight in comparison to the 

increase that occurs when the bird is running, walking or flying. It has been 

estimated that birds in flight increase their heat production by 

times above the resting level of heat production. 

The three sub-categories then are different levels of resting with sitting 

being the most complete form of the three, followed by standing and then by 

preening. 

The justification for grouping them together as resting behaviour comes 

from two sources : 

(a) that they occur together in time (temporal association). 

(b) biological function; all three are concerned with recovery from 

fatigue,and care and conservation of the body in 



preening, 

one is pecking in the litter (an activity). 

Plate 4. Resting. Chickens are shown sitting, str~tching, 

preening and standing •. 



Dawson and Siegel (1967) found that resting vias most the 

first few days of life, declined to weeks~ and then increased again to 8 

weeks of age. They postulated that one reason as to why chickens rest so much 

in the early days is the effect of mutual stimulation or allelomimetic 

behaviour to give rise to clustering together of the chicks. They also gave 

another possible explanation - that of the poikilothermous state of the chicken 

during the first week. To the w-riter the latter explanation is more than 

adequate to wh~ chickens rest so much during the first few of 

their primary requirement after hatching is warmth and it continues to be one 

of their major requirements right up to the end of the first week. This 

necessitates the chicks remaining close to an external source of 

heat, thus precluding them from spending much time in active behaviour. Dawson 

and Siegel obtained a significant difference in their statistical analysis 

between males and females on scores for resting. Hm'ilever, the results 

may be more than real, for the scoring method of these investigators 

does not reveal if the females actually spent more time resting than the males, 

but only that the were observed to rest more often. This method does 

not take i11to account the actual duration of the resting period; it is quite 

possible that the females could rest more often than the 

more time in resting than them. 

(i) Preening 

without 

Preening behaviour is concerned with the care of the body surface and is 

accomplished by using the bill to comb the feathers, to peck particles from the 

body surface and to spread oil over them to prevent w·etting of the skin itself. 

Kruijt (1964) defined four types of preening action in his Red Burmese Jungle­

Fowl - pecking, nibbling. stroking and combing. The sL~plest form of preening -

pecking, developed first, followed by nibbling. Both of these forms appeared 

on the first day after hatching. Stroking appeared on the second day 
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and on the fourth. Kruijt noted that the amount of tLme devoted 

to preening different regions of the body changed with time : 75 percent of 

all preening during the sij~h and days ~ras directed at the -v1ings. This 

was presumed to be connected with the rapid of the -vring feathers at 

that time. Dawson and Siegel (1967) produced ''computer-fitted curves 11 for 

changes in behavioural responses over the ten vieeks of their experiment. By 

this method they obtained a linear increase in preening from hatching to ten 

weeks. They explained this increase on the basis of there being several 

different forms of preening which act in an additive manner from hatching to 

ten -vreeks of to produce the graph. The results of the present 

study differ considerably from those of Davison and Siegel and the 1'1riter found 

difficulty in of a change in any behaviour pattern in 

ontogeqv of the chicken. The follovdng figures represent the of time 

that ltfhi te Leghorns gave to three body regions : 

TABLE 3. 

Wings 

Tail 

Back or Front 

PERCENTAGES OF PREENING Til~ DIRECTED AT THREE BODY REGIONS 
(Data are mean figures for 24 White Leghorns) · 

1 

54 

9 

37 

2 

49 

10 

41 

(Age in weeks) 

3 

45 

11 

44 

4 

40 

16 

5 

30 

20 

50 

6 

40 

20 

40 
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in the amount of time the from one to 

frve weeks is probably a on the fact that the wing feathers 

earlier the tail feathers or those feathers on the and The 

increase in the amount of time given to preening the and back and 

up to the fifth week is a reflection of the fact that these areas 

slm-1er rate than the 

(ii) 

This i'Tas very common the first week when the 

time standing, warming themselves under the infra-red 

at a 

:much 

spent 

in was due to the chicks in a confined environment 

and little to them in that enviro~~ent; they were forced to 

• It is improbable that the amount of shown the chicks in these 

be by under conditions. 

(iii) 

tdth , sitting was very common during the first v1eek and 

probably for the same reasons - of body and 

avoidance of 

During the first week of the chicks the 

juvenile sleeping posture under the infra-red lamps, the 

this occurred it was classified in the same category as sitting, for 

represent the extreme in ener53 conservation and heat conservation 

in the chicken. Also, the chick may sleep in either at this age and 

this further diminishes the apparent differences between the t1'm 

the first 't'ieek the chickens begin to confine the performance of the 

posture to the night-time, more and more until, by the end of the 

second week it v:ras rare to observe a chick in the sleeping posture during the 

day-time. 
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Figures selected at in the vmek from 24 ltJhite in 

1 gave the follovnng figures on the nw~ber of times each major 

of behaviour was performed : 

30 
Active 30 

14 

These scores gave an approxLmate ratio of 2:2:1 for the 

as a cycle can be as 

/Resting 

Active ~Feeding 
' ' ,c" Feeding ~Active 

The duration of such a cycle be likely to va~ from 15 minutes to 1 

hour in six vreek old chickens. 

to the proportions of the on each of the 

phases of it is obvious that the duration of the was 

much 

the 

TABLE 4. 

than that of the active 

Resting 38 

Active 36 

26 

Total Time: 100 

in turn, was in 
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The chickens used for observation were housed in a room 16 feet by 11 

in dimension. This vras sub-divided into 

room had a door at one a 

situated vras a thousand 1vatt 

pens of 4 feet 

at 

heater, slung six 

4 feet each. 

The used in sub-dividing the room -vms 11Pinex 

thickness. The sides of the pens were six feet 

of three­

of an the 

fronts were two feet six inches high; this to the to 

the of the chickens. The low frontage to pens caused some 

the chicks -vrere two weeks 1 old they up onto the 

pen vlire-netting had to be used to raise the height of the pen 

to six feet still permit observations to be carried The 

way running the length of the room vras three feet wide - only just to 

permit the to fit in on a chairo 

Each pen -v;ras a one 11Eltex11 and a 

trough (see Plate 1). The floor was covered with wood shavings to a 

4-5 and the litter for each 

experiments the and floors were thoroughly 

and disinfected to prevent any u~ova~c build-up over the course of the five 

trials performed. On~ one serious outbreak of disease occurred; the 

second trial Marrick 1s disease manifested i in the sixth -vmek. The 

of this are not presented in this thesis for reasons other than the 
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disease the length of the observation i.'ias not 

long enough to give representative samples of the s in _,_. 
t.Jllneo 

The brooders used were 250 watt infra-red heating lamps of the red fronted 

type. One lamp was installed in each pen and initially they were slung at a 

height of inches above ground level to provide a temperature of 

approximately 110°F on the litter surface. The provision of more the 

chickens required to maintain their body temperatures permitted them to rest at 

the of the circle cast by the lamp. Consequently they did 

far to the food and water containers and this decreased the risk 

of stress from exposure to lo-v;rer in 

the rest of the pen. 

The infra-red were progressively raised after the first week 

vrere turned off at 3-4 weeks on the time of the the 

trial was conducred in. In winter, the brooders were left on for than in 

the su.m:rner 

Four 60 -vmtt vThi te light bulbs were linked to a time set to turn 

on the lights at 8.00 a.m. and off at 5.00 p.m. This was for 

all of the trials except the in dull red lights were for one 

half of the experimental animals. 

Room Temperature 

the months this no problem, for it was merely a 

matter of maintaining a temperature around 60°F. This vias achieved b-y-

the viindovr and having the 1, 000 1-Jatt heater thennostatical~ controlled 

to svdtch on 111hen room temperature fell below 60°F. 



Fig2. The Experimental Room. 
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In the later warmer months of the study, a hot "ras and 

overheating of the room became a problem in the final Unless the 

d d ~hr h ~,_ d t t d d 80°F. oor was opene v oug ... ne ay, room empera ures excee e This 

resulted in the data one of the last experiment having to be 

because of daylight entering what vras to have been a dull red light 

section of that experiment. 

This vras done in ad.lib.fashion; the food trays were kept full day, 

the chickens fed to their energy 

of food consurnption ·were achieved by a standard amount 

of food in the and food in the tray at the end 

of the 's food consumption 1,vas assessed as amount consumed 

betvTeen 8. 00 a.m. of one to 8. 00 a.m. of the follo"1ing morning. The 

took into account any night feeding which took 

did occur while the chicks "rere brooded the infra-red lamps which 

light for the chicks to 

the beha-viour took at 

activity and more 

The chickens were at hatching; at one week then at 

(.3 vreeks, 5 vreeks. 7 weeks) • 

from the alley-way between the pens with the observer 

seated motionless on the chair, for the duration of the observation 

period. Before each >·Jas begun, at least 5-10 minutes 1vas allot-red to 

to permit the chickens to accustomed to the presence of the 



that any sudden or noise the 

or noise cowing from the room caused an abrupt cessation of 

for half a minute to one minute, 

chickens resumed the be~~viour they had been 

One of the made in ,.,.,.,,.,n was that if 

minute were 

measure of the chicken 

on 

on 11 Techniques of f1leasurement and 

its 

be a 

to the 

analysis of data are 

II 

time the 

to the 

of the fifty-

in the 
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The were from in 

of the room. From the was 

to viet~ four pens and to assess the of each chick in pens on 

a minute . + mJ..nUve . The process did the to turn 

his head from to side to the field of view but this 

not appear to the in any 2). 

From the of the room, it is obvious that two 

were necessary to of the eight pens of to ensure 

that in did not bias , a roster was 

dra-vm up to for each pen in the 

and afternoon the course of one week. 

morning -v:ras from 8. 00 .m. to 10.)0 a.m.; 

1. 00 p.m.; 1.00 p.m. to J.OO p.m.; 

3.00 p.m. to 5.00 p.m. 

fifty-minute observation were per 

and order in the 

Late afternoon 

First 

were was 

Pens 1,2,7,8 

3,4,5,6 
Pens 1,2,7,8 

3,4,5,6 

from 10.30 a.m.to 

afternoon from 

for four per 

from to 
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Second 

afternoon 

Late afternoon 

Over the four days for 

in both 

in each chick 

behaviour per chick per ':•reek. The 

minute and any 

observation 

one or more 

to St; 

1 2 

Hinutes 

1 F St 

2 F St 

J F F 

4 F F 

5 to 50 F F 

J 

Pens 3,4,5,6 

1,2,7,8 

3,4,5,6 
1,2,7,8 

in each each pen was 

and afternoons. schedule 

, giving eight of 

irTas at one 

on this basiso 

vTith the of 

is to F; 

to s. 

4 5 6 

F St s 
F s s 

s s 
s n 

h) 

s s 
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From the sheets, the amount of time that each 

each category of behaviour was added up and expressed in the form 

of minutes per fifty-minute period, as in 

in minutes) 

Duration 
Category F ~~/Ps St s Pr of 

Period 

Chicken 1 10 9 6 10 5 10 50 

Chicken 2 8 12 9 5 ? 9 50 f 

J 9 10 r:; 6 10 10 50 -' 

and so on for the six chicks per pene 

In any one vleek there were of of each chick in the 

same form as the one shown in figure 4. These were used to 

calculate a mean figure for the chicks an experimental group. For 

in the first were twenty-four chicks per group and so 

mean figure for the time spent in any one category during a "reek was taken 

24 ) 8 (samples per individual) = 192 

The iveekly means ivere plotted on accompanying each 

the vertical axis of nminutes/observation period" was from the 

which has just been described. 

~fui1e the were formed from the means of groups, 

analyses of variance entailed the use of mean of individuals for 

calculations. 1.<1ere performed on the data for two, four and six weeks -
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not on a week by week any extra information obtained did not 

justify the time to be on them. The results obtained in the 

were not directly comparable to those trends by the 

because the mean were different, as -vms the of 

results. The graphs show trends from -v;reek to vleek and their 

interpretation tends to be subjective. Analysis of variance, on the other 

hand, is a. , objective and internationally method of 

analysis vri th conventional levels (significant differences) for the acceptance 

or rejection of 

In 1, the means tested for difference were those 

for for weeks., In 2, the food type means were 

tested means as in eA~eriment 1. 

of variance model used in 1 and 2 -vras a 

factor; one which meant use of the mean square in obtaining variance 

ratios. In experiment 1, there was a total of 143 of freedom 

chickens for three 

periods 

(Data in minutes) 

Source of Variation d.f. s.s. s. Variance Ratio 

Breeds 1 22 22 
Sex 1 5 5 

2 341 170 6.80** 
B X s 1 124 124 4.96* 
B X 1/J 2 1 0.5 
s X 2 4 2 
BxS X~{ 2 14 7 
Error 132 Y+27 25 

** Significant at the one percent level. 

* Significant at the five level. 
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In 2, there were x three periods = total of 

of freedom. the error mean square was used for 

the variance ratios. 

Food 1 

Sex 1 

2 

F X S 1 

F X \-J 2 

s X 2 

F Q JC \:{ 2 ..., 

82 

Total 

more than hm means were in a result, they were 

one another with Tukey 1s D-test ,1956). This is the 

significant difference below the standard error, where 

The derived from the use of D-test is by the 

D for purposes. , the term rrstandard error0 has 

abbreviated to S.E. and the as error of any 

table. 



QUANTITATIVE CHANGES IN lV!AINTE!iL4.NCE 
OF BREEDS OF F01JL IN THE SEVEN 

To analyse in a form the cr~nges in the maintenance 

displayed chickens over the first seven after hatching, two breeds of 

the domestic were used to give the experiment a 

the results obtained more as generalizations on 

The was designed as a 2 by 2 factorial, two breeds and two 

brooder • In it was found that under the infra-red 

of breeding, there was red to the chicks 

to be active and feed at night. A dull brooder vias to test the 

effect of this activity on diurnal activity; however the 

1vere not the bulbs used burning off the 

black and so this aspect of the • The 

to an infra-red and the factors tested for in the 

were differences , sexes, vJeeks and the interactions 

these 

The breeds used tvere a vlhi te Leghorn 1'1111 1 strain and a Australorp 

Both were obtained from the Poultr-.t Research Centre at £-1assey University. 

The 1/'Jhite strain \vas in Australia and has been bred at Hassey 

for a number of years now. As a breed, the \fuite is thought to have 

originated in the In it is an 

excitable, light-bodied, and generally 



The Australorp originated in from the of English 

It is a black-feathered, bodied breed with a 

In 

behind the White 

selected for 

development (feathers and aggressiveness) it 

in its rate of development. Both breeds were 

egg production qualities - that is they are both 

laying breeds. In Ne-v;r Zealand it is a common practice to rn..a.te a itJhite 

cock with an hen to a purpose ; one has a high 

egg production and has a 

industry. 

body to be used in the 

chickens of each -vrere from hatch of 

double the number of chickens • The selection 't·Jas made 

of the hatch so tr~t numbers of and vlere 

in the total. Three chickens of each sex were at random 

to each pen, the breeds being hoHever. the pens 

in 5 each contained six chickens; four of the pens contained 

Leghorns, the other four 

identifications to be made. 

of pens. The 

vrhite 

The chicks were marked to enable 

~<Jhi te vrere 

were more 

marked 

to mark 

paint was used to 

The food type used i·ms a crumbled form 

a 

of 

six 

identification 

manufactured by Limited and the feeding was done 

ad.lib. Measurements of food 

food a pen of chicks consu.'ll.ed 

·were by totalling the amount of 

8.00 a.m. of one day and 8.00 a.m. of the 

next. This took into account any night feeding that occurred. Individual 

measurements of food consumption could not be obtained 

a pen fed from a co~nunal food trough. 

the six in 
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Results 

TABLE z. SU:MHARY OF RESULTS OF ANALYSES OF VARIANCE FROM EXPERIMENT 1. 

(Mean squares onl¥ presented) 

40 

Source of d.f. Feeding W/Ps ScPs Sitting Standing Preening Growth variation 

Breed 1 22 357** 0.4 
Sex 1 5 33 1.0 
Periods 2 170** 2203** 10.5* 
B X s 1 124* 20 0.6 
BxP 2 0.5 356** 15.8** 
S X p 2 2 3 3.5 
BxSxP 2 7 13.5 1.2 
Error 132 25 26.5 2.9 

** p Significant at the 1 percent level (0.01) 
* p Significant at the 5 percent level (0.05) 

Growth Rates 

222* 79 1 

2 41 8 
1277* 1009** 17.5* 
253* 1 0.4 
427** 69 58** 
19.5 26 7 
5.3 45 2.3 

45 28 4.3 

The growth of each individual was obtained qy subtracting the hatching 

67 ,126' 

5,187 

weight from boqy weight at seven weeks after hatching. The differences between 

the breed means was highl¥ significant. 

TABLE 8. BREED MEANS FOR GROWTH 

Australorps 549 gms 

Leghorns 474 gms 

S.E."!: 10.43 gms 

The graphs in figure 5 show the mean body weights of both breeds at 

hatching, and then at one week, three weeks, five weeks and seven weeks after 

hatching. At hatching the Australorps were heavier than the Leghorns; the mean 

figures being 35.5 gms. 



and 33.25 gms. respectively. However, by the first week after hatching the 

Leghorns were heavier than the Australorps, a situation which persisted until 

the fifth week's weighing when a reversal took place. The trend displayed by 

the graphs was that the growth rate of the Australorps accelerated relative to 

that of the Leghorns and that this acceleration began at approximately four 

weeks after hatching. 

Food Consumption Rates 

The graphs in figure 6 were based on food consumption figures over four 

d~s per week. Daily averages were obtained from these for each week for each 

breed, and were subsequently plotted on the graphs. 

The general trend displayed was that the Leghorns consumed more food per 

day until the fourth week when a reversal took place. By the fifth week the 

Australorps were consuming more food than the Leghorns and continued to do so 

for the duration of the experiment. 

Time Spent Feeding 

(i) Analysis of variance results 

Significant differences were obtained between periods (P 0.01), and in 

a breed by sex interaction (P : 0.05). 

TABLE 2. PERIOD MEANS FOR TIME SPENT FEEDING 

2nd Week 

4th Week 

6th Week 

(Data in minutes) 

+ S.E. - 0.72 

D. 2.41 

8.25 

10.95 

11.87 
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The chicks spent significantly more time in the 4th and 6th weeks 

than in the 2nd -v:reek. The difference between the 4th and 6th "t-,reeks i•Tas not 

significant. 

in ) 

11.86 

D. 2.3 

The occurred betvreen and 

the former significantly more time than 

the 

?). 

the first 1·reek more time feeding than the 

the after the second t·Jeek and from then on the 

consistently more time than the 

most feature of the was the lack of any 

change after the fourth week; a characteristic shared by both breeds. 

(i) 

between periods :0.,05); and in a 

:0.01). 



The significant 

more 

The 

:means. 

(ii) 

a 

2nd "tveek 

4th week 

week 

+ S.E.-
D. 

1.58 

2.48 

1.70 

0.24 

0.80 

vias that 

in the 

1.20 

.0.95 

2) mean 1·ms 

8) 

2nd 

2.0 

J.16 

increase in the time 

to the fifth week after which a in the rate of 

evident. 

The Australorps displayed a sudden surge in 

the week and the reach by the 

43 

4th weeks 11::i. th 

AND 

than 

scratching up 

was 

After the 



the 

(.) ,1. 

a decrease in the rate of 

at the seventh 

differences were 

(P 0.01); and in interaction 

9 

11.8 

s + .- 0.6 

2nd -.;.;reek 5.?5 

week 15.T3 

week 18.68 

S.E.-t o. 

D. 2.44 

The three ~rere significantly from one 

to fall 

: 0.01): 

: o. 01). 
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BREED BY AND 

(Data in minutes) 

Leghorns 14.50 22.91 

4.o4 16.91 14.95 

s + - 1.04 

D. 4.26 

(a) The sixth w·eek mean "t'l"as than other means. 

(b) The week mean was than the second 

week means for both 

(c) The mean was than the second week 

means of both 

) The mean 1,1as significantly the second 

v1eek means of both 

(ii) 9) 

There 1vere two obvious , that the a 

good more than the in activities; it was 

only during the fourth week that the Australorp level of activity 

of the Leghorns during that both breeds showed a 

increase in this activity from the third week omvards. The Australo:rps reached 

a at four weeks, and the not until five to six weeks. Both breeds 

showed a decline to the seventh week. 
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Significant differences were obtained periods (P 0.01). 

(Data in minutes) 

4th week 8.77 

6th week 6.16 

+ S.E. 0. 76 

D. 2.54 

The three 1-rere significantly different from one 

(ii) (Figure 10) 

If the means for the vJeek were disregarded, then there t·Jas evident 

a in the time standing down to a low at five for the 

and six 

(i) 

Significant differences ;;.rere beti-Jeen :0.01); beb-reen 

: 0.01); in a breed by sex interaction (P 0.05); and in a 

by interaction ( P : 0.01). 



TABlE 17. 

Leghorns 

Australorps 

Periods 

S.E. for breeds 

S.E. 

+ 

+ 

16.4 

17.3 

16 .. 9 

0.79 

0.97 

D. for periods J.24 

(Data in 

6th week 

8.8 J.8 9-7 

6.J 12.9 12e2 

7.6 8.4 

second week mean was significant~ higher than the and 

week means, the betvreen the latter tvm 1vas not 

+ - 1.37 

5.60 

(a) The second week mean was higher than fourth 

fourth and sixth means. 

the following 

the Leghorn fourth week mean; the fourth week mean; and the 

Leghorn sixth week mean. 

(c) The sixth week Australorp mean 1-vas significant~ than the following 

the means for the fourth week the sixth ,,;reek Leghorns. 
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(Data in minutes) 

Leghorns 

Australorps 13.6 

+ S.E. 1.1 

D. 4. 05 

The mean for the Australorp males -vras significantJ.y higher than that of 

the Leghorn males. 

ii) Trends displayed by the graphs (Figure 11) 

The trend -vra.s for time spent sitting to decrease until the fourth 

week in the case of the Australorps, the week in the case of 

after time an increase in sitting time was shown. The 

displayed a regular trend, the Australorps a one, -,.7hich 

resulted in the spending more the fourth The 

feature was that the Australorps deal more time sitting 

than the Leghorns - with the exception of the fourth of course. 

Analysis of variance results 

Significant differences -vrere obtained behreen periods (P 0.05); and in 

a breed by period interaction ( P : 0.01). 
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FOR 

in 

2nd week 

2.95 4.95 

2.66 2.62 

Means 2.81 3·79 

S.E. for Heans + 0.29 

D. for 1\feans 0.97 

fourth and sixth vJeek means were both significantly higher than the 

second week mean. 

S.E. for breed by period means + 0.41 

D. for means 1.14 

(a) The fourth week mean "t·ras higher than all other 

means with the of the sixth week Australorp mean. 

(b) The sixth week mean 1-1as than 

means with the exception of the mean. 

(ii) 

There vlas a in time preening by both 

The a the fourth week, a decrease to 

the sixth week and then an increase to a second peak at the seventh week. The 

Australorps 

decrease. 

a peak the fifth and weeks and then showed a 



Concerning differences, the spent more time 

to the than the Australorps 1-1hen the vlas 

substantial increase in the amount of 

period. 

done the 

up 

the 

over 



Discussion of Results 

feature of the of the maintenance The most 

of the chick is transition from a 

first week to an intense, juvenile phase of 

decrease in 

chicken. 

vJhich occurs after 4 to 6 weeks, 

state during the 

notable is the 

on the breed of 

The factors involved in the change of from to 

must include follm·Jing : 

(i) the change from a poikilothermic condition to a homeothermic 

(ii) 

(iii) 

(iv) 

(v) 

the of with a decrease in cutaneous heat 

and Hater 

the 

and 

of the 

etc. 

the maturation of the nervous 

system and its effects on 

with other 

body to give rise to a more varied range of behavioural 

responses as the chick to facilitate the performance of 

responses 

anatomical and physiological which are 

in 

to behavioural change - for instance, the increase in erythrocytes in 

the blood to provide the extra oxygen capacity to permit the 

chick to .stttain and sustain a high]y active state. 
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Specific Results 

It was to be that the Australorps "t·wuld sho-v1 a significantly 

higher weight gain the Leghorns over the 7 weeks of the 

they are recognized as a llhea\ty 11 breed, and the 

f'or 

as a 0 lightn 

ltlha t vlas not was that one week after hatching the Leghorns 

surp ass the Australorps in mean weight and maintain advantage 

until the fifth week's weighing. explanation of this may be that it is a 

of the precociousness of the (they 

than the and their combs too). 

Of relevance to this point is that the consume more food over 

than the Australorps do. In fact there is a close corre 

the food consumption rates and the body shmvn the two 

breeds. For instance, the food consumption of the does not 

exceed that of the Leghorns the fifth week and this is the 

time it is a little at the surpass 

Leghorns on mean body 

One of the most unusual findings of the was that the 

mean body of both breeds doubles from four to seven lveeks, there was no 

substantial increase in the amount of feeding over this • The 

question is then, what factors operate in the maturation of the chick to 

it to continue its food and its body 1-Jeight without 0 

the amount of time it spends feeding. A possible explanation is that 

it is the incre~tse in the size of the bill 't•rhich is the operating factor. 
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the be, there remains the consideration tha.t 

chick does ha-ve to devote amounts of time to as it 

grows • This is of in that the chick is able to devote time 

to activities such as 

care of the surface. 

Differences breeds 

2 extra time than 

The in the fact that 

were 

into 

to 4 -vmeks of age 

HcGinnis ( ) . 
of and diet 

than those 

used in this 

et and it be 

of the enviro~ment, 

The 

the from the 

while less 

of food 

of time that 

carried out 

of 

the 

time 

than the 

mash diet 

• These 

ctivi ties, 

vJeek onwards. 

• the 

over this 

chickens of J 

J 

• The 

than the mash used 

that on a diet 

than 14.J of their time was not the case. 

four t'lleeks the and 

of 

These differences are 

as 

The 

v1eek; the 

reached a 

reached 

were at least 20 

a of of such 

of chicks and size of pen, and so on. 

in the time 

over the 

at the fourth 

fifth "tfeeks. These 

are with the times at Vihich the tvw attained their 

53 



levels of • Dav1son (1967) in their tion 

found that Rock chickens reached a of at the third 

to the seventh and then a,t 

week. 

in the rate of the to 

has from the 

time over the vJeeks vJhen take in the 

rate of of 

The increase in this can be to 

of that the rate of the hatched is 

lower than that of the The increases the first 

weeks after to reach than the 

It then decreases until the is reached 1965). 

The of Freeman (1965) indicate that the time to attain 

the condition restricts the activi of for 

one vJeek. is the of is 

factor in the in the rate of of for 

i-Jhen the is active is a amount of heat and 

•.J. 
J_;_, seems to assume that .the of an effective 

) 

more active existence. 

The ' the throid in the oy of is for 

the rate of the some time after the 

rate has 1954). 

Perhaps then there is a need to the existence of some 11metabolic 

accelerator 11 (Beattie and may act of the 
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in the of the chick 7 to 8 weeks after 

The hormones may -vrell in the rapid increase in 

up to the fourth and fifth week. F'or instance, is the of Breneman 

and Mason (1951} that there is marked increase in the of 

from 30 to 4-0 after 

The between the and the which was 

in the which appears to be on the -vras not 

are Ver<J of and 

it has metabolic is than that of 

Red. 

The the itself in the 

tha.t attained. 

The of time the during the vreek 

to near an source of heat. In this 

case, the did a deal of 

did amounts of time 

the on the other hand, 

did not much time but do a '1 J,. 
.LOt., of standing. The decrease in 

the of standing and sitting was to those factors 

to increase the metabolic rate of the and its 

independence of the heat source. 

The view is that and are mutually 

states, that it is the increase in activity which has decreased the amount 

of time standing and counter-argument could that a decrease 

in and sitting is and the increase in activity is 



but there is evidence for such view. 

Davison and (1967) a increase in the number of times 

their \rJhi te Rock chicks preened; the 

ten weeks of age. 

trend continuing from to 

The results of the present are va-riance vJi t.h those of Dawson 

and in that both used displayed in the amount 

of to over the seven 1-reeks of the 

and this is in the 

high from the second week onwards. 

are not an breed and this too is 

in that of the 

is emphasizing the of the 

when to a "heavy 11 breed of fowl. 

The were converted from minutes per 50 

• The major of 

maintenance behaviour - , resting and activity were graphed 13, 

14) to with one another with the 

of the 

In the first the spent 66 percent of their the 

figure for this time was 70 At the seventh week the 

spent 22 of their time the was 

38 

It is to assume that the weight sho-vm by the 

over the 7 is a of the extra time 
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e Hovmver it is most that the factors in the 

of the are for the low rate of 

with the of more 11 for in 

breed. 

food rate of must be as 

a factor in their sarae 

tirrre must be in energ-y a 

in of energy left for purposes. In the 

sense of energy of the is on an 

the endocrine must 

into account as a factor in 

evidence 

in of chick; however, 

could ansvrered or of 

, activity and food 

or strains used of course, have to be of 

size. For have to be II 

the data from the " 

The data were in the form of per • The 

fourth week mean ><Jere used. 

and activity r - .08 r - .29 

and. r - .so p: • 01 r - .53 p: .01 

and r - .?4 p: r - p: • 01 



The 

c) 

The 

(i) 

are 

The 

There 

There 

in the 

is no 

and 

is a 

and 

are not 

discussion then 

amount of time 

and time 

of these 

to be 

of 

to warrant a. 

to the correlations 

the amount of time chickens 

devote to activity. 

betwee.n time 

time 

is that 

factors in the chicken's 

either rest a time 

are active and 

at 

and are 

in the one 

little time 

in any 

• The two factors 

factors; it is rare to 

that feed a lot of both 

little time and vice-versa. 

(iii)feeding activity are not incompatible factors; it be rare 

to find 1.m or of time on both 

of 

The correlations only within the ; they cannot be 

to the Australorps or be to draw conclusions on differences 
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~rere to discover if there -vm.s any 

ti:.m.e on the different groups. 

The data used "t\Tere the body of the 24 tr,xee o;.veeks of 

age, 

as 

there 

and 

every 

the 

as 

the mean for time , active and 

the fourth 

-vras used as the 

in 

of the 

. A (P:O.Ol) 

. That is, for every increase in 

was a increase of 0.11,3 • The 

is of interest also in that there is a 

and body in New of four weeks of age. 

,1965). 

16 the of the the 

combined as the ;0.01) 

was 0.12 

increase in there was a decrease of 0. 

ar:d data in 

resulted in 

effect of these tvJO 

activity as a 

For 

in 

negative 

the 
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Fig. 15 Regression oi activity on body weight 

b = 0·113! 0·7 mins. p = 0•01 
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of these to breeds 

even to the of to 

of "Jeeks of age, demonstrate 

are and in and 

( '\tJhite chickens 

from after six of 

maintenance 

the use of and 

the on 

amount of time on each 

iii) 

; a in the first 

to "Jeeks after 

existed the vJere to 

, active and 

1vere used to shov1 that at four \,leeks after 

to be tl1e most active chicks. 
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EXPERJJ1ENT 2. 

The foods in forms 

(i) the , which are by the of such as 

oats,etc. to are added 

coccidiostats,etc. 

( . . ) 
,l::L 'tvhich are the mashes 

than those 

the The are up the 

into a size intermediate that of the and the 

Scientific in the merits of these different of , centres 

around the fact that fed on or 

chickens fed on Rock 

found that the a of conversion 

than the group fed on mash. noted that the fed groups 

had more inactive which may have accou.nted for the 

the of the ration may a factor too in their vievr. 

I'1erritt and Go1;ve (1965) gave 

groups : the extra increase in weight due to was 7.5 percent for 

and 5.2 for • The to 67 body 
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of has carried out in an 

to of mashes in 

extensive revie't·J by (196LI-) shmved that, although a of 

have been out on the chemical and of 

the sizes and their possible effects 

rate, one is recorded concerning the behavioural of the 

is the one of and HcGinnis (1962). 

authors, chicks of 21 and 28 of age, on a 

diet their 3 of a 12 in the 

pellet diet the • There t.Jere 

only very differences in the of food groups 

on the two food forms. 

This evidence has used to the of the 

of heat goes eating is a function not only of the of food 

also of the time for this reduction in 

time in an increase in ener~y of the feed. 

: n __ here the of effect of 

In to a the of mashes 

with • .1. 
li.J an increased of mortality due to Bearse, 

(194-9) the of and in 

fed on pellets and mash. The fed group feather-

age at the of the experiment the 

from to the mash fed group. 



The of food size and its effect on the of 

are than the concerns have 

instance, t·Jood-Gush and Gotver (1968) studied in the 

of the domestic cock. used both mash and foods and the 

cocks of food for periods of 2, and hours. The most result of 

their was that there was no increase in the amount of consumed 

at hours to the hour 

there vJas a increase in the 

of food at the 48 hour 

• The 

foods 

foods) of the ancestor of the 

are a of 

various measures of no 

'N"as the reason for the 

mash That is, man-made food 

upon these 

food 

the 

form does 

of 

not 

to 

to the 

vms that 

insect 

from the 

of the 

and 

the on 

interact with the 

A on is the more the 

more it eat. ThisJ the domestic chicken does not do when fed on 

mash and tested the food 

An to the evidence by the of 

and McGinnis (1962) to the 

of chicks have a grovrth rate i,rhen fed on without 

a t of food than when fed on mash. 

6.3 
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( To measure the differences in time tirJO groups of 

; one fed on the other on 

( To note if the in time 

groups have an affect on the amounts of time to the 

other of maintenance 

To records of and food 

for use in association ''ri th the data to assess 

the latter in the effect of on rates. 

That these three a.:Lus into effect over the first seven weeks 

after so that the roles the factors are 

rather than in a static manner. 

from the 

at , and then three individuals of each 

sex were at random to each of the pens. for purposes 

of -vras an of pens. 

pen waterer, an infra-red , and tter 

of 4 to 5 

Room of four 60 l·la t t vJhi te co:t"l .. nected to a 

time clock set to on at 8.00 a.m. and off at 5.00 p.m. for the duration 

of the 

The food ~rrere energy 

( .. ) ,ll the same of energ>J 



Four of the pens the the other four the Room 

1-ras the 1000 watt heater in the 

room. rose up to 70°F, range not exceed 

much more than 1 in any one 

VJere to the programrae in 6, 

50 minute 1 four times for four a weeke Records of 

amounts of time which the six of 

in 4 vrere on minute basis, as in 

1. 

Each Pen contained 3 ar~ 3 of these two 

of each sex were for 

Thus mean shotm in the for each group is 

the mean of the sixteen group. The 

means for each -v1eek vrere obtained from the of time taken of each 

in a week. Thus the group mean for each week was 

( 8 per 

The on]y to be on a basis were those for food 

consumption, and for at two, four 

and six weeks after hatch, in 

each category of on a covered 

in 1. An unnecessary duplication of was, therefore, 

from the differences groups 

on each behavioural 



Source of df 

F'ood 1 1107** 

1 

Periods 2 

s 1 9 

X p 2 0.5 

p 2 J 

xP 2 2 

Error 52 

** 

* 

Growth 

( 

The 

These means were 

at 7 -weeks of age. 

86 43 

4 0.5 

336** 

1 2 

A 5 "" 

0.5 

25 

at the one 

at the five 

Hash 

55 

4 

10 

0.5 
r::. ,.. 
.-i•:J 

11 

19 

level 

428 gms 

291 gms 

s.E. + - 8.1 gms 
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Preen 
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The ) 
1 • ....h snown J..n v e vias for the 

fed group to :more group fro:cu 

the second v:reek 1 the 

the seventh week's the group was 150 grams 

Because of excessive of food from the mash 

food not accurate for 

( 

food v1ere at the 1 

.8 

11.0 

._, + 1 .b$ - e 

The mash group time the 

group. 

(ii) The 18) the difference in t~ne 

groups. remained consistent 

second week; both inc:rease in 

time from four to five vmeks after a increase 

up to the seventh week. 



differences were 

2nd 

and 

sixth in 

~rreeks four and six. 

shovJed 

second 

The 

from four to six ~-reeks. 

( 

No differences 

5 

(ii) the 

+ - o. 
D. 2 

1 l~J 

6 

7 

occurred in the 

was 

0.01). 

and 

the group scratched 

group more in the 

of the two groups not 

however the mean square :for :food 

20) ~rrere for the group 

to more active the second week than the mash group. fourth 

and week group means show no • In 

there no in the rate of this from 

four to six ~>Teeks. 
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TABLE 29. FOOD BY SEX INERACTION :f.1EANS FOR TIME SPENT PREENING 

(Data. in minutes) 

Males Females 

Crumbles 4.16 6.04 

!>lash 2.62 2 • .3.3 

s.E. + 0.49 -
D. 1.8.3 

(a) The crumbles female group spent more time preening than all other groups. 

(b) The crumbles male group spent more time preening than the mash male group. 

(c) There was no clear cut sex difference in the amount of time spent preening. 

TABLE 30. FOOD BY PERIOD INTERACTION MEANS FOR TIME SPENT PREENING 

(Data in minutes) 

2nd Week 4th Week 6th Week 

Crumbles ,3.,31 5·9.3 6.06 
Mash ,3.06 2.18 2.18 

s.E. + o.6o -
D. 2.49 

Significant~ more preening was done in the fourth and sixth week 

crumbles period than in all other periods. 

The differences between all other means were not significant. 

(ii) Trends Displayed gy the Graphs.(Figure 2.3) 

The crumbles group displayed the expected increase in time spent preening 

from two to four weeks, followed by a levelling out in the time given to this 

behaviour. The mash group showed a response in the other direction; that of a 

decrease in time spent preening from two to four weeks. 
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The reasons are twofold 

(a) there is the theory quoted by Calet (1964) that the loss of heat which 

goes With eating is a function not on~ of the quantity of food ingested 

but also of the time required for this ingestion. Any reduction in this 

time results in an increase in the productive energy of the feed. 
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(b) that the extra time the crumble-fed group spent resting was energy 

conserving behaviour and also resulted in a reduction of heat expenditure 

and loss. This must certain~ be taken into account as a factor in making 

available more energy for growth and development of the chick. 

Finally there is the suspicion that the mash-fed group actually engaged 

in more non-feeding activity than did the crumble-fed group. This would tend 

to accentuate even more the differences in energy available for growth between 

the two groups. 

That the crumbles-fed group spent extra time inactive is the probable 

reason as to w~ more aggressive activities were displayed by that group. The 

following figures were derived from observations on fighting encounters 

during the sixth week : Crumbles group - 35 encounters; 

Mash group - 7 encounters. 

Unfortunately no records of feather-pulling were taken during the course 

of the experiment, but it is probable that the extra time spent idle by 

chickens on a pelleted or crumbled diet is a factor in the increased feather­

pulling and cannibalism noticed when these food forms are used. 

A proposition and assumption which has been used in this stuqy is that 

scratching and pecking in the litter was, in the ancestor of the domestic 

fowl, part of the behaviour used to obtain food. Accordingly it was considered 
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of interest to perform a regression analysis on these two variables. Time spent 

feeding was used as the. independent variable, while time spent scratching was 

used as the dependant variable. The figures used for the ana~sis were the 

individual figures at two, four and six weeks, combined to give a mean figure 

for each individual on each variable. 

The sixteen chicks from each experimental group were used and the results 

of the analysis are shown in figures 25 and 26. 

In both the crumble and mash-fed groups, significant negative regressions 

were obtained. 

The regression coefficients (minutes) 

Crumbles group b -0.18 ! 0.05 

l.fash group b -0.33 

Both significant at the 2 percent level. 

That is, in the crumbles group, for every extra minute of time spent 

feeding, there was a decrease of 0.18 of a minute of time given to scratching 

and pecking. 

Correlation coefficients were obtained to broaden the picture of the 

relationship between the two variables. In both food types there were 

significant negative correlations : 

Crumbles group r -.72 

Mash group r -.58 

Both significant at the 2 percent level. 

It would appear that there is a definite relationship between feeding and 

scratching in the litter. The interpretation placed upon the results is that 

the extra amount of pecking involved in more time spent feeding, decreases the 
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motivation to scratch and peck in the litter. This interpretation requires the 

assumption that in a neurological sense, the two variables are connected and 

that the expression of feeding activity tends to inhibit the motor centres 

involved in the motivation of scratching and pecking. The observations of 

Breland and Breland (1966) that scratching is elicited when there is a delay in 

the chick obtaining food, is relevant evidence for the views being put forward 

in the present study. 

(i) The effects of different forms of food on the growth rate of chicks 

were given in a background, introductory section to the experiment. 

(ii) An experiment was set up using White Leghorn chicks and two food forms 

mash and crumbles. The object of the experiment was to quantify the 

effects of food particle size on the behaviour of the chicks. 

(iii) The results presented show that food particle size affects most aspects 

of the chicks' behaviour; that is, in a quantitative sense. 

(iv) It was demonstrated beyond doubt that the effect of the food type upon 

the chicks' behaviour plays a major role in energy expenditure and in 

energy conservation. 

(v) It was shown that more aggressive encounters occurred in the crumbles 

group. 

(vi) Attention was drawn to the relationship between time spent feeding and 

time spent scratching and pecking in the litter. It was postulated that 

there must be a close neurological relationship between the two 

variables, and that scratching and pecking was responsive to the factors 

motivating feeding behaviour. 
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CHAPTER IX 

EXPERIMENT 3. AN INVESTIGATION OF FEATHER-PULLING IN CHICKENS 

In the first few days after hatching, chicks have a tendenqy to peck at 

a wide variety of objects including the particles of the litter, spots on the 

wall, of the pen, the food, the water, and also at each other. Pecks at other 

chicks are directed at the eyes, toes, bill and the down feathers. 

Towards the end of the first week after hatching, chicks may begin 

pecking and pulling at the feathers developing on each others bodies. When 

?8 

this pecking and pulling becomes persistent it is designated as feather-pulling, 

to distinguish it from the earlier chance or random pecking at feathers. The 

result of continued feather-pulling is that some chicks begin to bleed where 

feathers have been pulled from their wings, tail, or other feather tracts. 

The bleeding may then lead on to cannibalism for it is well known that chicks 

have a "pecking mania" - they will rush to peck at any wound in a fellow brood 

member. (Wood-Gush,1955). There have been many attempts to prove that feather­

pulling is caused by some nutritional deficiency, but as Wood-Gush (1967) in 

his review of these experiments showed, there was no positive evidence to 

support such a view. 

Food type does play a role in some cases of feather-pulling. For instance, 

Bearse, Berg, McClar.y and Miller (1949) investigated the effect of pelleting 

chicken rations on the incidence of cannibalism and gave clear evidence that 

higher mortality occurred in the pellet fed group than in a control group fed 

on mash. This effect is probably due to the shorter time taken to consume the 

pellets, with the consequently greater amount of time spent standing idle, 

giving the chicks more opportunity to indulge in feather-pulling. 

Morris (1967) in a review of the effects of light intensity on pullets, 



Plate 5. Feather-pulling. The two chicks in the left foreground can 

be seen at the feathers of the chicks in the background. 

Plate 6. Feather-pulling. This Black Leghorn he purtrays vi\-'idly 

the results of sustained feather-pulling. 



79 

gave the following summary of the causes of cannibalism : "Because cannibalism 

results from the complex interaction of ma~ factors, including strain, density 

of stocking, type of feed, light intensity and other features of management, it 

is not possible to define any constant relationship between the intensity of 

lighting in a poultry house and the associated risk and incidence of cannibalism. 

In general, the brighter the light, the greater the risks of losses due to 

cannibalism, but such losses are usua~ avoided in houses which exclude daylight 

and in which the artificial light is evenly distributed, and is no more than the 

minimum necessary to stimulate good egg production". 

Payne (1961) noted that in broiler chicken houses in Britain, the light 

intensity was maintained at 0.05 to 0.20 ft.c. as a control measure for the 

prevention of cannibalism. It is normal practice in such establishments to use 

dull red lighting in preference to white light or any other colour. Payne found 

that dull white light of 0.20 to 0.50 ft.c. gave a better food conversion factor 

than a dull red light group without causing any cannibalism to occur. 

The reason for the continued popularity of red light in poultry houses 

seems to be that even under dull light some breeds (White Leghorns) still 

develop feather-pulling habits, and that if a~ bleeding occurs it will not be 

noticeable under the red light; whereas the blood would show a contrast against 

the skin under dull white light and perhaps cause cannibalism to occur. 

The approaches to prevent and control cannibalism have been through the 

manipulation of the environmental variables - and mainly through the control 

of light intensities. There appears to have been no attemPts to understand 

the nature of the feather-pulling response or as to why it occurs at all. 

Information gathered b.y animal behaviourists may provide a basis for 

understanding the problem of feather-pulling in chicks. Hediger (1955) described 

the behaviour of animals in zoos and the effects of "unnatural inactivity" on 



individuals. He noted that the boredom resulting from confinement often led 

to behavioural abnormalities and even to extremes such as self-mutilation. 

Usually these behavioural abnormalities could be prevented qy providing the 

animals with objects or surroundings to permit play activities to take place. 

Examples given cy Hediger were that Macaws played with stones; sea-lions with 

pieces of wood floating in their pond, and lone~ elephants which gained muoh 

pleasure out of a plank or a stump of root that was placed in their quarters. 

The principle under~ng these observations is that there is a need for 

stimulation which is inherent in the more high~ developed vertebrates. With 

reference to this need for stimulation, Nissen (19.54) asserted the need to 

postulate an actual drive to perceive and explore. Woodworth (1947) and 

Thorpe (1963) expressed similar convictions; these investigators thus 

emphasized the endogenous aspects of explorator.y behaviour (i.e. the active 

seeking out of stimuli). 

There is evidence that much explorator,y behaviour is elicited qy external 

stimulti. The key stimulus properties seem to be 11novelty11 and "complexity" 

(Berlyne,1960). Marler and Hamilton (1966) summarized the evidence thus : 

"there is suggestion of spontaneous explorator,y behaviour, imp~ing that the 

natural behaviour is a result of interaction between internal and external 

factors". 

General Hypothesis 

The evidence from animal behaviour studies suggests that the confinement 

of chickens in houses or sheds and the consequent environmental monotony may 

be a primar.y causal factor in the appearance of feather-pulling and cannibalism. 

ExEerimental Design 

An experiment was set up to test 
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(i) the effect of environmental monotony as a factor in feather-pulling. 

(ii) the relative amounts of feather-pulling done under (a) red light, 

and (b) white light. 
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The experimental design was a 2 by 2 factorial to test for any interaction 

occurring between the variables being investigated. Unfortunate~ the comparisons 

between lighting types were invalidated due to the red light section of the 

experiment having to be abandoned. This was brought about by the high temperatures 

experienced at this time of the year, leading to an excessive heat build-up 

inside the experimental room. To provide ventilation, the door to the room had 

to be left open, thus admitting daylight into the red light section and making 

it irrelevant as an experimental variable. 

Consequent~ the experiment was reduced to two groups; one group having 

in their pens the experimental object designed to reduce the monotony of the 

environment by attracting the exploratory pecking of the chicks. The other 

group lacked the experimental object and thus acted as the control group in 

the experiment. 

Methods and Materials 

There were four pens of eight chicks each in the experiment. Each pen was 

provided with a feeder, a waterer, an infra-red brooder, a 60 watt white bulb, 

and litter consisting of wood shavings, four to five inches deep. 

The chicks were White Leghorn •white ~ontrol" strain (Massey population); 

they were sexed and wing-banded after hatching, and then four chicks of each 

sex were distributed to each pen. Marking, for purposes of individual 

identification, was done with a selection of felt-tip pens. 

In two of the pens, the experimental object - a piece of sacking with 

well frayed edges was nailed to the wall. Thus there were sixteen chicks in 



both the experimental and control groups. 

Food type was crumbles • to ensure the chicks had sufficient "leisure" 

time for feather-pulling to appear and the feeding routine was ad.lib. 

The Observations 

Fifty-minute observation periods were used and the whole four pens in the 

experiment could be checked at one-minute intervals to ascertain if any feather­

pulling was occurring. Four observation periods were performed per day for three 

days a week over the duration of the experiment, which was from the end of the 

first week after hatching to the eight week after hatching. 

The scoring for feather-pulling was done on a minute by minute basis. Any 

individual chick seen feather-pulling iri the duration of one minute scored a 

point irrespective of the amount of feather-pulling done by that chick in that 

minute. Scores for individuals were obtained by adding together the points 

accumulated over the fifty one-minute intervals comprising the observation 

periods. Thus the maximum number of points any one chick could score in one 

observation period was fifty. 

The total number of points accumulated by the individuals over the duration 

of the experiment were the scores used in the statistical test used to assess 

the significance of the difference in the amounts of feather-pulling done by the 

control group compared to the experimental group. Because the data could not be 

assumed to be normally distributed, a non-parametric test, the Mann-Whitney U 

test was used to test for differences between the experimental groups. 

Results 

Feather-pulling was well established by the end of the first week and 

continued at a uniform rate until the end of the fifth week when it ceased 

abruptly for no apparent reason. 
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TABLE 35. ACC~1ULATED FEATHER-PULLING SCORES FOR DURATION 
OF EXPERIMENT 

No Sacking Sacking Present 

162 46 

Males Females Males Females 

40 122 4 42 

Mann-Whitn~ U values Group differences U = 21 p .001 

Sex differences U = 15 p .001 

In those pens containing the pieces of sacking the chicks spent large 

amounts of time pulling and pecking at the loose threads. Sometimes the 

threads were swallowed, but usually the chicks were content to have pulled 

the loose threads from the sacking and to leave them scattered around the 

litter. The sacking had to be replaced with fresh material at every third 

day. The chicks did not appear to suffer any ill health from the swallowing 

of the sacking threads; thus, overall, the presence of sacking presented no 

extra problems regarding the management aspect of the experiment. 

Discussion and Interpretation of Results 

That significantly less feather-pulling occurred in those pens supplied 

with sacking supports the hypothesis outlined on page - that monotony of 

the environment and the lack of objects for the chicks to direct their 

exploratory pecking at is a major factor in the appearance of feather-pulling. 

Feather-pulling is, under the definitions used and the behavioural 

evidence advanced, a behavioural perversion in that it is the abnormal 

expression of a strong endogenous tendency, to explore the environment and to 

maintain a stimulus input via the motor structures normally involved in 

exploratory behaviour (i.e. the bill). 



The tendena,y or need to maintain a certain level of exploratory pecking 

varies from breed to breed. The "light11 breeds such as the White Leghorns are 

bad offenders in this respect, while the 11heavy" breeds such as the Australorps 

ver.y rare~ indulge in feather-pulling. Perhaps there is an association between 

temperament and the need to maintain explorator,y pecking. It would appear that 

the more excitable breeds suffer more from confinement than the placid breeds. 

The relationship of the behavioural evidence to practical aspects of 

poultr.y management are that, in the dull-lighting conditions in poultr.y houses, 

the developing feather tracts of the chicks do not present a strong enough 

stimulus to elicit ver,y much feather-pulling. However, the fact that some 

feather-pulling is still found under such conditions emphasizes that the 

endogenous factors involved are very strong. The role played by the properties 

of the external stimuli : 11novelty11 and "complexity" do not appear to be so 

important as the actual intensity of the stimuli involved. The apparent 

fascination the chicks show for elongated, thread-like objects such as feathers 

and pieces of sacking is difficult to explain or interpret, but it WAY be that 

the preferential response to such stimuli has survival value in the environment 

in which the ancestors of the domestic fowl evolved. 

In relation to the p~siological basis of feather-pulling, there does 

not seem to be arry connection between p~siological maturation and the onset 

of feather-pulling. It is certainly not connected with the appearance of 

aggressive behaviour, for aggressive pecking does not become obvious until 

after four weeks from hatching, and the increase in androgen production does 

not occur until this time either. There is no connection between the 

quantitative changes shown in the maintenance behaviours and the onset of 

feather-pulling. The fact that feather-pulling hardly varied at all from week 

to week is clear evidence against any such association. 
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Summary 

(i) The nature of feather-pulling and its impact on practical aspects 

of poultry farming was discussed. 

(ii) Feather-pulling was then discussed in the context of research into 

animal behaviour and the possible light the latter might shed on the 

reasons as to why feather-pulling occurs at all. 

(iii) An experiment was set up to test the effect of reducing the 

environmental monotony in the experimental pens. 

(iv) From the results it was concluded that the monotony resulting from 

confinement could be a major factor in the causation of feather­

pulling behaviour. 

(v) There does not appear to be any connection between physiological 

changes in ontogeny and the onset of feather-pulling. 
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CONCLUSIONS 

The individual experiments each carried a section dealing with discussion 

and interpretation of~ results and these also contained conclusions which were 

specific to the topics dealt with in those experiments. This section then must 

deal with general conclusions over and above the principals and generalizations 

discussed in the earlier chapters. 

The first general conclusion relates to the nature of the measurement used 

in Experiments 1 and 2; it would appear that the method of sampling was 

reasonab~ successful, in that the trends shown Qy the graphs did, in general, 

conform to the patterns of pnysiological changes taking place in the ontogeny 

of the chick. In Experiment 2, the fact that it was possible to offer a 

behavioural explanation to a problem which had been the subject of intensive 

physiological and chemical investigations, is a fair indication of the 

consistenc,y of the measurement achieved on these behavioural variables over a 

period of seven weeks. 

The validity of the methods qy which the information was obtained has been 

stressed here because of the general unreliability of behavioural variables as 

units of measurement when compared to the units of measurement used in the 

physical sciences, or even to those used in biological disciplines, i.e.Anatomy 

or Physiology. 

The second general conclusion is that the amount of information obtained 

from such a stuqy is relatively small; for it was possible to measure a small 

number of variables on~ during the course of each experiment. Coupled with 

this is the fact that large numbers of individual figures were compressed into 
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the mean figures used in the graphs and that even larger numbers are 

represented qy the mean figures presented as the results of the statistical 

analyses. 

The third conclusion is that an indirect function of this thesis has 

been to emphasize certain areas which are open to further research, 

particular~ as regards the physiological aspects of developmental changes. 

Quite apart from investigating the part played by the endocrine system in 

development, there are two other rather intriguing areas open to further 

research. Firstly, there is the question of : What are the mechanical 

factors involved in feeding? (See Experiment 1). Secondly, there is the 

matter of the relationship between scratching and pecking; this presents an 

opportunity for the study of a central problem in ethology - that of the 

part played qy endogenous factors in the expression of species - typical 

motor patterns. In this context, it would be interesting to see this motor 

pattern used to test the Lorenzian hypothesis : that the fixed action pattern 

prov~des the chief source of the drive and not vice versa.(Thorpe,1963). 

Finally, it may be reiterated here that this whole study has its closest 

affinities to physiology than to any other branch of Biology; a statement of 

belief and intent which formed a central theme in the Introduction to the 

thesis, and which it is hoped has been adequate~ proved during the course 

of the study. 

87 



BIBLIOGRAPHY 

BEARSE, G.E., BERG, L.R., McCLARY, C.F. and MILLER, V .L. (1949) : "The effect 
of pelleting chicken rations on the incidence of cannibalism". 
Poult.Sci., 28 : P.756. 

BEATTIE, J. and FREEMAN, B.M. (1962) : '~aseous metabolism in the domestic 
chicken. 1. Oxygen consumption of broiler chickens from hatching 
to 100 gms. body weight. Brit.Poult.Sci., 3 : 51. 

BEEBE, W. (1926) : "Pheasants : Their Lives and Homes". Paul B.Hoeber, New York, 
N.Y. 

BERLYNE, D.E. (1960) : "Conflict • .Arousal and Curiosity". McGraw-Hill Book Co., 
New York, N.Y. 

BIRD, C. (1933) : "Maturation and practice; their effects upon the feeding 
reaction of chicks 11 • Jour.Comp.Psychol., 16 : 343-366. 

BREED, F .. S. (1911) : "The development of certain instincts and habits in chicks". 
Behaviour Monographs, 1 : 1-78. 

BRELAND, K. and BRELAND, M. (1966) : "Animal Behaviour". The Macmillan Co.,New 
York, N.Y. -

BRENEMAN, W .R. and MASON, R.C. (1951) : ".Androgen influence on pituitary-gonad 
interrelationships11 • Endocrinology, 48 : 752-762. 

BRENEMAN, W .R. ( 1954) : "The growth of thyroids and adrenals in the chick". 
Endocrinology, 55 : 54. 

CALET, c. (1965) : "The relative value of pellets versus mash and grain in poultry 
nutrition". World's Poultry Science Journal, January-March, 21 : 1. 

COLLIAS, N.E. (1952) : "The development of social behaviour in birds". Auk, 69 : 
127-159. 

~~ 

\fi!:i:f:: 

CRAWFORD, M.P. (1939) : "The social psychology of the vertebrates". Psychol.bull., 
36 : 407-466. 

CRUZE, W.W. (19.35) : ''Maturation and learning in chicks". J .comp.Psychol .. , 19: 
371-408. 

DAWSON, J.S. and SIIDEL, P.B. (1967) : "Behaviour patterns of chickens to ten weeks 
of age". Poult.Sci., 46 : 615-622. 

FOX, s. (1961) : "Electricity and the influence of light upon poultry husbandry11
• 

E.D.A. Rural Electrif. Conf., Univ.Nott .. School .Agric. 

FREEMAN, B.M. (1965) : "The relationship between oxygen consumption, body 
temperature and surface area in the hatching and young chick'!" 
British Poult.Sci., 6 : 67-72. 

88 



GUHL, A.M.(1958) : "The development of social organization in the domestic 
chick". Anim.Behav., 6 : 92-110. 

-----(1962) : "The behaviour of chickens in the behaviour of domestic 
animals". Editor E.S.E.Hafez. 

HEDIGER, H. (1955) : "Studies of the psychology and behaviour of animals in 
zoos and circuses". Butterworths Scientific Publ.,London. 

HESS, E.H. (1959) 

HUTTo F.B. (1949) 

"Imprinting". Science, 130 : 133-141. 

'~Genetics of the fowl". McGraw-Hill, New York, N.Y. 

JENSEN, L.S., MERRILL, L.H., REDDY, C.V. and McGINNIS, J. (1962) : "Observations 
on eating patterns and rate of food passage of birds fed pelleted 
and unpelleted diets". Poult.Sci., 41 : 1414-1419. 

KRUIJT, J.P. ( 1964) : "Ontogeny of social behaviour in Burmese Red Jungle-Fowl11 .. 

Behaviour Supplement XII. 

KUO, Z.Y. (1932) : "Ontogeny of embryonic behaviour in Aves. I : The chronology 
and general nature of behaviour of the chick embryos". J.Exp.Zool., 
61 : 395-430. 

LAMOREUX, W .F. and HUTT, F. B. ( 1939) : ''Variability of body temperature in the 
normal chick". Poult.Sci., 18 : 70. 

LA.NSON, R.K. and SMYTH, J .R. (1955) : "Pellets vs. mash plus pellets vs. mash for 
broiler feeding". Poult.Sci., 34, 1 : 234-235. 

LlOYD MORGAN, c. (1896) : "The habit of drinking in chicks". Science, 3 : 900. 

LORENZ, K. (1935) : "Der Kumpan in dar um wett des V~gels". J.Orn., 83 : 137-214, 
289-413. 

MARLER, P.R. and HAMILTON • W. J. ( 1966) : "Mechanisms of animal behaviour" • John 
Wiley and Sons Inc. 

MERRITT, E.s. and GOWE, R.s. (1965) : "Post-embryonic growth in relation to egg 
weight11 • Poult.Sci., 44 : 2. 

MORRIS, T.R. (1967) : 11The effect of light intensity on growing and laying 
pullets". World 1s Poultry Science Journal, 24 : 3. 

NISSEN, H.W .. (1954) : "The nature of drive as innate determinant of behavioural 
organization11 • Neb.Sym.p.Motiv., 2 : 281-321. 

PAYNE, e.G. (1961) : "Colour and density of light and broiler performance". 
Nature, 192, 4804 : 769-770. 

89 



RINGER, R.K. (1965} : The thyroids in Sturkie 1 s Avian Physiology" (Second 
edition). 

SCHJELDERUP-EBBE, T. (1923) : ''Weitere beitrage zur social-unci individual 
ps.rchologic des HaushUhns. Z.Ps.ychol., 132 : 289-JOJ. 

SHEPARD, F.J. and BREED, F.S. (1913} . : "Maturation and use in the development 
of an instinct". Jour.Anim.Behav., J : 274-285. 

SNEDECOR, G.W. (1956) : "Statistical methods". Iowa State Univ.Press. (Fifth 
edition). 

SPALDING, D. (1873) : "Instinct". Macmillan's magazine, 27 : 282-293. Reprinted 
Brit.J.anim.Behav., 2 : 2-11, 1954. 

TEN CATE, J. (1965) : Chapt. 22, Sturkie's Avian Physiology.(Second edition). 

THORPE, W.H. (1963) : "Learning and instinct in animals". Methuen and Co.Ltd., 
London.(Second edition). 

WHITTCW, G.C. (1965) : Chapters 8 and 9, Sturkie's Avian Physiology. (Second 
edition). 

WOOD-GUSH, D.G.M. (1955) : "Behaviour of the domestic chicken : A review of the 
literature". Brit.J.anima. Behav., J : 81-110. 

--------::::~ {1967) : Brit.Egg Marketing Board Sym. No.). Ed.T.C.Carter; 
Publ. Oliver and Boyd. 

WOOD-GUSH, D.G.M. and GOWER, D.M. (1968) : ''Studies on motivation in the feeding 
behaviour of the domestic cock~. Anim.Behav., 16 : 101-107. 

WOOIWORTH, R.S. (1947) : "Reinforcement of perception". Amer.J.Ps.ychol., 60 : 
119-124. 

90 


