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1 Abstract 

Many studies have been performed on animals to study their behavior, 

but not as many on the development of behavior, and not yet on chickens. 

Therefore, 42 red junglefowls were tested in three Novel Arena, Novel 

Object and Tonic Immobility tests to investigate the ontogeny of 

personality. Several behaviors were stable over time in the Novel Arena 

and Novel Object tests, and are a part of the bird’s personality, while 

other behaviors were plastic. The stability of the behaviors increased over 

time. The decrease in duration of the Tonic Immobility can be due to 

decreased stress during the length of the study. The study showed that 

personality can be detected early in a chicken’s life, even though a lot of 

the observed behaviors change. Further studies are needed to figure out 

duration of the stability and why certain behaviors are stable. 

2 Introduction 

Studies in behavioral biology have shown that animals display individual 

differences in their behavior. For a long time, scientists have regarded 

some of this variation as personality in humans, but there have recently 

been studies with the goal of testing whether individual differences in 

behavior can be labeled as personality in animals as well (Sih et al. 2004, 

Groothuis & Carere 2005,Bell et al. 2009, Cote et al. 2010, Groothuis& 

Trillmich 2011, Dingemanse et al. 2011). Previously, individual 

differences have been thought to be noise in the data: random variation 

that cannot be biologically explained or follow a trend. 

Behaviors can be called personality traits if they are stable over time, 

show repeatability within individuals (individual stability), together with 

if they show a consistent difference between individuals. It has been 

shown that individuals of several species show personality; for example 

lizards (Cote & Clobert 2007) and certain mammals (Réale et al. 2009). 

Ontogeny of personality (development of personality from young to 

adult) is a relatively new subject, and there are only a few articles written 

on the subject in the last couple of decades. Personality is a behavior that 

is stable over time, but personality can change if you consider the change 

on an individual’s physiology, way of life and selection pressure during 

its development (Groothuis & Trillmich 2011). Young and adult animals 

do not always benefit from performing the same behavior. They can live 

in different ecological niches and therefore have different needs. If 

personality can affect an animal’s fitness, the personality can also change 

as the animal grows older (Groothuis &Trillmich 2011). 
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The study of ontogeny can also help the study on the proximate 

mechanisms of personality by comparing changes in behavior with 

changes in physiology and neurobiology. Different personality traits have 

shown to be connected even though they are seemingly based on 

completely different behaviors. An animal can express a personality trait 

over several different contexts (for example, boldness while feeding, 

mating or encountering a predator). This is called a “context-general 

behavior”. Other behaviors can be context-specific and only be expressed 

in a certain situation, but not in other. The context-specificity can also 

change during the development from young to adult.  

Red Jungle Fowl (Gallus gallus) is a commonly used model organism in 

ethological research. Red Jungle Fowl is the genetic ancestor to all 

domestic lines of chicken today. Chickens in general are commonly used 

as model organisms with reasons such as the accessibility of the 

embryonic development of the egg, extended behavioral knowledge and 

fully sequenced genome with plenty of previous genetic research. 

Chickens are also easy to breed and to hold in large numbers. Red Jungle 

Fowl is therefore a suitable model for research on behavior and 

personality, and is the animal used in this study. 

At the age of 4 weeks old, the chickens have developed fear reactions, 

and several active behaviors such as running, flapping of wings and 

pecking as well as social facilitation (copying of behavior) (Guhl 1968). 

During the study the chicks moved through the stages of life where they 

developed a social order (Guhl 1968), ability to fly and independence 

from the hen while foraging. It is an important part of the birds’ life 

where many mechanisms develop to prepare the chick for an adult and 

independent life. It is of interest to study the behavior during this period, 

as personality has been seen to connect to fitness in adult animals 

(Dingemanse et al. 2004).  

The ontogeny of Red Jungle Fowl chicks will be examined in this study 

by analyzing the difference in frequency of certain behaviors at different 

ages (stability of the behaviors). The correlation of the behaviors will also 

be examined to see how consistent the behaviors are within individuals. It 

is a basic study that will help mapping behaviors and how they develop. 

Further, it will help us understand how personality is developed, a 

research topic still poorly understood.  

3 Materials and Methods 

The study was performed on 42 Red Jungle Fowl (22 females and 20 

males). All chickens were tested in three tests at three different occasions: 
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Novel Arena, Novel Object and Tonic Immobility test. The first Novel 

Arena, Novel Object and Tonic Immobility tests were conducted when 

the chickens were 4-5 weeks old, the second when they were 6-7 weeks, 

the last Novel Arena and Novel Object when they were 8-9 weeks and the 

last Tonic Immobility when they were 9.5 weeks old. The birds were 

housed as one group at the Linköping University, from hatching to 8 

weeks of age, in an enclosure measuring 74 x 148 cm during the first 

week of tests and 148 x 48 cm the last two weeks of tests, They had vocal 

interaction with 1-3 other groups of mixed-strains of fowl. At the age of 8 

weeks, the chicken moved to Vretagymnasiet, where they were kept 

together in an enclosure in a room with hundreds of other mixed-strains 

of fowl. The last Tonic Immobility test was performed after the move. 

The birds had unlimited access to water and food and had wood shavings 

covering the floor during the whole experiment. The light in their home 

pen both at the Linköping University and Vretagymnasiet were on from 6 

am to 6 pm.  

The Novel Arena and Novel Object tests were performed directly 

following each other, and all individuals were tested during 5-7 days. All 

birds were tested in the Tonic Immobility tests on the same day, which 

were performed a day after all the birds had been tested in the Novel 

Arena and Novel Object test, except for the last occasion that took place 

1.5 weeks after the birds were moved to Vretagymnasiet. This ensured 

that the birds were not experiencing any stress left from the move to 

Vretagymnasiet. The practical part of the study and all observations took 

place between March 27 and May 8 2012.  

For the Novel Arena and Novel Object tests, the chickens that were going 

to be tested that day were transported (for 1-2 min) from their home to the 

laboratory in a cardboard box and put in a small enclosure of the same 

type as the one they lived in. Depending on the schedule for the day, 5-11 

birds were transported to the laboratory. The birds were left to 

acclimatize for an hour before the test started. With the lights dimmed to 

help calming the birds while catching and carrying them to the arena, one 

chicken at a time was taken from the enclosure and placed in the Novel 

Arena. For the first Novel Arena and Novel Object tests, the arenas 

measured 76 x 114 cm (6 squares of 38 x 39 cm), and for the second and 

third tests the arena measured 114 x 144 cm (9 squares of 38 x 38 cm), to 

take the birds increased size into consideration. A metal grid with holes 

measuring 5 x 10 cm, and a soft wire netting, were covering the arena 

during the tests to prevent successful escape attempts. To prevent the 

chickens from habituating to the novel arena and thus it losing its novelty 

to the birds, different floor coverings were used for the three tests: wood 
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shavings for the first test, straw for the second test and bare Masonite for 

the third test. Familiar food and water containers were placed in different 

positions in the arena (Figure 1). 

a)  b)  c)  

Figure 1. The placement of food and water containers in  a) Novel 
Arena and Novel Object 1, b) Novel Arena and Novel Object 2 and 
c) Novel Arena and Novel Object 3. 

When the chick was put in the arena, the metal grid was placed to cover 

the arena. The observer was hidden behind a cover with chicken net on 

the top half enabling observations, but preventing the chick from seeing 

the observer. When all was in place, two spotlights directed to the arena 

were lit. This reduced disturbing elements as the chick was in the dark 

while the observer set everything in place. The following behaviors were 

recorded with at a 10 second interval for 15 minutes: Stand, Walk, Run, 

Alert Stand, Alert Walk, Head Down, Peck, Groom, Escape and Lie 

Down (Table 1). Vocalization was also measured as the number of times 

the chick peeped, during the 15 minutes it was observed, by the use of a 

counter. The latency it took for the chick to start moving after it had first 

been placed in the Novel Arena, together with latency to vocalization and 

locomotion (the number of squares it visited during the test). The total 

number of times the chick attempted to escape the arena were also 

recorded (Total Escape).  

When 15 minutes had passed, the Novel Object test started (i.e. in the 

same arena as the bird already had familiarized itself in). An object was 

placed in the opposite corner of the arena, relative to the chicken. The 

objects used were three different plush animals ( a 19 cm long, grey 

mouse, a 21 cm long white and beige rabbit and a 30 cm long white dog 

with black spots), a different object for the three different test occasions 

in an attempt to prevent habituation. The same behaviors were recorded 

as above, but observations only lasted 10 minutes.  

During the Tonic Immobility test, the chick was placed on the back in a 

V-shaped wooden stand. A hand was used to apply slight pressure on the 

chick’s breast for 10 seconds, after which the hand was released. If the 
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bird jumped up on its feet in less than 3 seconds, it was put back again. A 

total of 3 tries were allowed before the time was recorded as 0 seconds 

and the test moved to the next chick. If the chicken had lain still for 10 

minutes, the test was interrupted and the next chicken was tested. The 

time between the removal of the hand and for the chick to move its head 

for the first time, as well as the time it took for it to jump up was 

recorded.  

To investigate changes in behaviors over the three test-occasions, 

variation in the recorded behaviors were analyzed with Freidman’s test, 

ANOVA for nonparametric data with repeated measures. To investigate 

stability and flexibility in behavioral responses within individuals over 

time, Spearman rank correlations were used. Paired Student’s t-tests were 

used to investigate the difference in reactions to tonic immobility.  

Table 1. Recorded behaviors of Red Jungle Fowl chicks in the 
Novel Arena and Novel Object tests. 

Behavior Description  

Stand Standing still in upright position, stomach not touching 
ground, short neck 
 

 

Walk In the process of putting one foot in front of the other, 
head bobbing forward and backward in time with the 
steps 
 

 

Run Fast locomotion, often accompanied by flapping wings 
 

 

Alert Stand Standing still in upright position, stomach not touching 
ground, long neck or intermediately long neck 

 

 

Alert Walk In the process of putting one foot in front of the other, 
posture more erect than Walk, long neck, head not 
bobbing 
 

 

Head Down Standing still, not pecking but peak pointing towards 
ground, looking at ground 
 

 

Peck At the moment of a quick knock of the beak at the 
ground, wall or object; or between several subsequent 
pecks 
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Groom Pulls beak through plumage or pecks at feet or 
plumage 
 

 

Escape Jumps vertically towards metal grid 
 

 

Lie Down Lying down, stomach touching ground. Higher priority 
than Head Down, Peck and Groom. 
 

 

Vocalization Any peep that could be distinguished by the human 
ear and recorded manually with a counter 
 

 

Locomotion Total number of squares visited (see main text for 
details), each crossing of border counted 
 

 

Total Escape Total numbers of escapes (see above) for  
 

 

Latency to Move Latency until the bird had moved both feet from their 
starting position 
 

 

Latency to Vocalize Latency in seconds until vocalization  

 

4 Result 

4.1 Novel Arena and Novel Object 

Several of the recorded behaviors were stable within individuals over the 

three test occasions. In the Novel Arena test, chicks were stable over the 

three test occasions in the frequencies of the following behaviors: Peck 

(X
2

(42, 2)=0.985; p>0.05), Groom (X
2

(42, 2)=3.76; p>0.05), Escape (X
2

(42, 

2)=0.591; p>0.05) and Total Escape (X
2

(42, 2)=0.044; p>0.05). In the Novel 

Object test, the behaviors Alert Stand (X
2

(42, 2)=1.12; p>0.05), Alert Walk 

(X
2

(42, 2)=1.15; p>0.05), Peck (X
2

(42, 2)=2.49; p>0.05), Escape (X
2

(42, 

2)=2.17; p>0.05), Lie Down (X
2

(42, 2)=4.45; p>0.05), Locomotion (X
2

(42, 

2)=1.47; p>0.05) and Total Escape (X
2

(42, 2)=5.59; p>0.05). There were no 

significant differences in the frequencies of the above mentioned 

behaviors between the three tests taken over the course of the study 

(Table 2). 
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Most behaviors changed over the three test occasions: There were 

significant differences in the frequencies of the following behaviors when 

comparing the responses in the three Novel Arena tests: Stand (X
2

(42, 

2)=10.7; p<0.05), Walk (X
2

(42, 2)=44.1; p<0.05), Run (X
2

(42, 2)=14.0; 

p<0.05), Alert Stand (X
2

(42, 2)=17.1; p<0.05), Alert Walk (X
2

(42, 2)=13.0; 

p<0.05), Head Down (X
2

(42, 2)=10.4; p<0.05), Lie Down (X
2

(42, 2)=13.2; 

p<0.05), Vocalization (X
2

(42, 2)=65.8; p>0.05), Locomotion (X
2

(42, 2)=38.7; 

p<0.05), Latency to Move (X
2

(42, 2)=36.3; p<0.05) and Latency to 

Vocalize (X
2

(42, 2)=30.2; p<0.05). The differences indicate that the 

behaviors showed plasticity (see table 1). The following behaviors in the 

Novel Object tests also showed a significant difference: Stand (X
2

(42, 

2)=13.2; p<0.05), Walk (X
2

(42, 2)=15.3; p<0.05), Run (X
2

(42, 2)=7.30; 

p<0.05), Head Down (X
2

(42, 2)=10.5; p<0.05), Groom (X
2

(42, 2)=7.58; 

p<0.05), Vocalization (X
2

(42, 2)=28.5; p<0.05), Latency to Move (X
2

(42, 

2)=7.86; p<0.05) and Latency to Vocalize (X
2

(42, 2)=8.91; p<0.05).  

In general, the chicks were less active in the third test (the behaviors 

Walk, Run, Alert Walk, Vocalization and Locomotion decreased while 

Alert Stand, Head Down, Lie Down, Latency to Move and Latency to 

Vocalize increased). 

Table 2.There is a significant within-individual difference in the 
frequency of some of the behaviors chicks performed when 
comparing individuals of Red Jungle Fowl at the age of 4, 6 and 8 
weeks. ‘Plastic’ denotes behaviors that did not show a significant 
correlation (in a Spearman rank test) and ‘Stable’ denote 
behaviors that did show a significant correlation between test 
occasions.   

Behavior Novel Arena Novel Object 

Stand Plastic Plastic 

Walk Plastic Plastic 

Run Plastic Plastic 

Alert Stand Plastic Stable 

Alert Walk Plastic Stable 

Head Down Plastic Plastic 

Peck Stable Stable 
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Groom Stable Plastic 

Escape Stable Stable 

Lay Down Plastic Stable 

Vocalization Plastic Plastic 

Locomotion Plastic Stable 

Total Escape Stable Stable 

Latency to Move Plastic Plastic 

Latency to Vocalize Plastic Plastic 

 

Chickens were consistent in how active they were in 6 out of 13 

behaviors between the first and second Novel Arena test occasions: 

(Stand (R2=0.40; p<0.05), Walk (R2=0.47; p<0.05), Alert Walk (R2=0.42; 

p<0.05), Head Down (R2=0.33; p<0.05), Locomotion (R2=0.55; p<0.05)) 

and the frequency of vocalization  (R2=0.67; p<0.05). The relaxed 

behaviors Peck (p>0.05), Groom (p>0.05), Lie Down (p>0.05) showed 

no significant correlation. The chickens were only consistent in 3 out of 

13 behaviors when comparing activity between the first and second Novel 

Object test: Walk (R2=0.30; p<0.05), Vocalization (R2=0.38; p<0.05) and 

Total Escape (R2=0.45; p<0.05). 

When comparing test 1 and test 2, the same behaviors as in 1 vs 2, except 

Stand, showed a significant correlation. 

For most of the recorded behaviors with a significant correlation, the 

strength of the correlation decreases over time (i.e. when comparing 1 vs 

2 with 1 vs 3) (Table 3). 

Table 3.The correlation coefficient (Rs) of several behaviors when 
comparing three Novel Arena and Novel Object tests. Insignificant 
correlations are marked with “-“ (p>0.05). 

 Novel Arena Novel Object 

 1 vs 2 1 vs 3 2 vs 3 1 vs 2 1 vs 3 2 vs 3 
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Stand 0.40 - 0.43 - - 0.36 

Walk 0.47 0.43 0.47 0.39 - 0.44 

Run - - - - - - 

Alert Stand - - - - - - 

Alert Walk 0.42 0.38 0.55 - - 0.42 

Head Down 0.33 0.34 0.43 - - - 

Peck - 0.44 0.33 - - - 

Groom - - - - - - 

Escape - - - - - 0.42 

Lie Down - - - - - - 

Vocalization 0.67 0.69 0.52 0.38 0.33 - 

Locomotion 0.55 0.41 0.50 - - 0.44 

Total Escape - 0.34 0.62 0.45 0.36 0.60 

 

4.2 Tonic Immobility 

There was a significant difference in latency to move when comparing 

the first and second test occasion (t(41)=3.17; P=0.003) and when 

comparing the first and third test occasion (t(41)=2.27; P=0.029) (Figure 

2). I found no significant difference between the second and third Tonic 

Immobility test when comparing the latency until the bird moved its head 

for the first time (t(41)=-1.32; P=0.196).  
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Figure 2.Mean time and standard error of latency for individual 
Red Jungle Fowls to first moved their heads after inducing tonic 
immobility in three Tonic Immobility tests separated by 
approximately two weeks. Test 1: 135s.  (205.2 s.), test 2: 33.5 s. 
(62.4 s.), test 3: 56.0 s. (105 s.). 

I found no significant difference between the three Tonic Immobility tests 

when it came to amount of seconds before the animal got upon its feet 

after my hand was removed from the bird’s chest (first test vs. second 

test: t(41)=0.57; P=0.574, first test vs. third test: t(41)=0.72; P=0.478 and 

second test vs. third test: t(41)=0.19; P=0.849). 

5 Discussion 

A range of behaviors were stable over the time I tested the chicks. This 

means that parts of the personality of the bird, for example how active the 

bird was or how vocal, can be detected very early in life (here: around 4 

weeks) and can predict the behavior of it even much later in life (here: 9 

weeks). And this was despite that a chick go through a lot of changes 

within the early weeks of life (e.g. start of weaning from the mother). 

How long these changes are stable and what causes stability in these 

behaviors would be interesting further questions to investigate.   

On the other hand, several behaviors were also shown to be plastic over 

the time I tested these birds. This, on the other hand, means that a lot of 

behaviors are dynamic and change, possibly according to changes in the 

chick’s life. For example, how vigilant a chick was and how much it 

preened/groomed, seemed to change over time. Further research is 

needed to investigate whether the changes are adaptive, thus for example 

if changes in grooming was mirrored with changes in plumage 

development. For some behaviors, the correlation between the three test 

occasions seemed to increase in strength over time. As the bird grew 

older, the behaviors showed more within-individual stability. When 

0

20

40

60

80

100

120

140

160

180

1 2 3

S
e
c

o
n

d
s

 

Tonic Immobility test 



 12 

comparing correlation between 1 vs 2 and 2 vs 3, the correlation is 

stronger for most of the behaviors in 2 vs 3; the older the birds get, the 

more consistent are their behaviors. It has been previously shown that the 

correlation of personality traits in humans increase with age (Roberts & 

DelVecchio 2000, as cited by Bell et al. 2009). This suggests that there 

may be similarities among chickens and humans in their development of 

stability in personality; however this needs to be investigated further 

before more conclusions can be drawn. 

The latency to move its head in the TI-test decreased when the chick 

grew older, while the overall length of tonic immobility remained 

unchanged. It has been shown that the duration of immobility in a Tonic 

Immobility test is reduced when the chickens have been tested and 

handled before (Ratner & Thompson 1960), which matched my result. 

This can be due to reduced stress from the handling.  

It would also be interesting to analyze the sex difference in their 

behaviors to see if there are any sex-specific differences were to be found 

there, as was found by Ericsson (2010). It is possible that males and 

females develop different behaviors at different times, which can be 

investigated after these birds have reached sexual maturity and their sexes 

revealed (around 6 months).  

To conclude, I have here shown that personality can be detected early in a 

chicks life, being one of the first studies on non-humans to show this. 

However, it is also clear from my results that a lot of the observed 

behaviors changes –as predicted due to other changes in the chicks’ life- 

over time. Future studies should aim to investigate for how long 

behaviors are stable and why some behaviors are stable and other 

flexible.  
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