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1 Abstract 

Social status is commonly established among individuals within groups 

of animals. Despite this common characteristic of social animals it is still 

unclear how individuals establish their status. I investigated the 

relationships between morphology, posture and behaviours with social 

status in red junglefowl hens. The hens tested were measured (weight, 

comb length, comb height and tarsus length) and exposed to three 

different behavioural tests (novel arena, novel object and interaction test). 

None of the morphological features were associated with social status. 

However, dominant hens initiated the first encounter in a dyad interaction 

and performed a higher proportion of aggressive encounters against the 

opponent. The dominant hens were also the ones displaying more spread 

tail feathers than the opponent after status being established. 

Aggressiveness and social status is strongly linked, showing that there is 

a scope of behaviours to affect the establishment of status.  

2 Introduction 

Personality is defined as the repeatable behavioural response pattern of an 

individual consistent across time and context but that differs between 

individuals. These consistent individual differences in behaviour has been 

shown in behaviours such as boldness (risk-taking; Fraser et al. 2001), 

exploration (Dingemanse et al. 2002, 2003) and aggressiveness (Riechert 

and Hedrick 1993) create different personality gradients among 

individuals within a population and are referred to as personality types, 

temperament, coping styles or strategies (Gosling 2001; Dall et. al 2004; 

Sih et. al. 2004a). Such behavioural consistency has been shown in 

humans and in over 100 other species such as primates, birds, lizards, fish 

and insects (Gosling 2001, Riechert and Hedrick 1993). This clearly 

shows that individual differences in personality are not only restricted to 

humans. In addition, in many species behaviours such as aggressiveness, 

boldness and exploration correlate across contexts within a population. 

Such correlation of behaviours is referred to as “behavioural syndromes” 

(Sih et al. 2004a, 2004b) and can be defined by an axis describing 

covariation in two or more behavioural contexts and where one dot on 

that axis represent the personality type for an individual (Logue 2009). A 

well-studied species with regards to behavioural syndromes and variation 

in personality is the great tit (Parus major). In the great tit, its speed of 

exploration in a novel environment and aggressiveness against 

conspecifics are positively correlated, meaning that a great tit that is a fast 

explorer also tends to be more aggressive towards intruders (Verbeek 

1996; Carere et al. 2005). In arthropods, an example is the funnel web 

spider (Agelenopsis aperta) for which Riechert and Hedrick (1993) found 
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a positive correlation between the spiders’ aggressiveness and how fast 

they attacked both prey and conspecific intruders. 

 

Studies have shown that the knowledge of the behavioural syndromes of 

a population and the personality type of an individual might be of great 

importance concerning the individual’s reproductive success. A study by 

Godin and Dugatkin (1996) has shown that female guppies prefer bolder 

males, and therefore say that variation in personality can influence the 

individual’s fitness. Collias et al. 1994 found, in regards to fitness, that 

dominant red junglefowl hens have a higher fitness than subdominants. 

Therefore, we could assume that factors that make an impact on fitness 

also may come to affect social status in red junglefowl.  

 

In group-living animals, like the red junglefowl (Gallus gallus; Collias et 

al. 1994; Kim and Zuk 2000), there is often variation in competitive 

ability among individuals where some individuals have greater access to 

a specific resource, such as food and territories, compared to others. This 

is referred to as a dominant/subdominant relationship between individuals 

in a social hierarchy (Huntingford and Turner 1984 in Cubitt 2008) where 

social rank can influence individuals’ fitness. Studies have shown that 

dominant individuals are often able to obtain more matings (Lill 1966; 

Newton 1989 in Kim and Zuk 2000). Others have shown that in red 

junglefowl, which is considered to be the ancestor of all modern 

chickens, dominant hens produce more progeny than subdominant hens 

(Collias et al. 1994). As seen, individuals’ fitness is affected by social 

status. Researchers have now started to investigate if the establishment on 

social status is influenced by the personality of the individual, Even 

though the relationship between social status and personality is poorly 

investigated, several studies have confirmed a connection between social 

status and personality in social animals (Kim and Zuk 2000; Gomez-

Laplaza 2002; Fox et al. 2009). A study by Fox et al. (2009) for example 

showed a negative correlation between social status and grade of 

exploration in a novel environment in mountain chickadees. However, 

what determines the social rank of a group-living individual is still 

unclear in a range of species. One important trait for the establishment of 

the social rank of an individual can be its ornament, for example the size 

of the chicken’s comb (Collias 1943), and other morphological features 

such as the body size (Zuk et al. 1998) and mass (Collias 1943). A study 

using female red junglefowl to test whether the morphological characters 

(mass, tarsus length, comb height and comb length) had any influence in 

determining social status found no such relationship (Kim and Zuk 2000). 

This suggests that social rank cannot solely be predicted by 

morphological features. A study by Wilson (1974) has shown that the 
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spread of tail feathers after a set of interactions can show which hen 

becomes the dominant one. In his study, dominant hens showed more 

spread tail feathers than subdominant hens, suggesting that we may be 

able to predict the outcome of interactions by the posture of the 

individual. 

 

Particularly behaviourally responses and whether they can influence the 

establishment of social rank have been poorly investigated. A study by 

Kim and Zuk (2000) however, showed a positive correlation between the 

proportion of initiated aggressive interactions and social status, saying 

that hens initiating more aggressive interactions have a higher social 

status. This would make us assume that behaviour responses might have 

an effect in the establishment on social status.  

 

The aim of this study was to determine if the establishment of social rank 

of female red junglefowl is influenced by individuals’ personality and/or 

morphological features. I particularly focused on variation in boldness, 

exploration and aggression, with the hypothesis that the personality of an 

individual does influence its social status. Based on previous studies on 

morphological features, hens with a larger comb, larger tarsus and with a 

greater mass were predicted to be more likely to become dominant. The 

spread of the tail feathers was also investigated in different contexts to 

investigate if the previous finding of spread of tail feathers plays an 

important role in the establishment of social rank in red junglefowl hens.  

3 Materials & methods 

3.1 Animals and husbandry 

In total, 30 hens of red junglefowl (Gallus gallus) were used. The fowl 

were housed at Vreta Naturgymnasium in Linköping, Sweden. Measures 

and observations were carried out in Mars-April 2012 when the birds 

were approximately 7 months old. One week before the observations took 

place, the hens were separated into two groups, with 15 hens in each and 

with around 10 males in each pen. This was done to prevent that already 

established social hierarchies would influence the establishment of social 

rank (see below). Hens were held in two indoor pens of 3m x 3m in the 

same room, but with no visual contact between the pens. The birds had ad 

libitium access to chicken feed, water, saw dust, nest boxes and perches. 

The room temperature was maintained at around 19 ° C and the light 

went on at 7 am and off at 7 pm. All birds had wing bands with individual 

identity numbers and coloured leg bands to facilitate recognition. All 

observations were carried out by the same observer and the observations 
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took place from one hour after the lights went on until two hours before 

they went off. 

3.2 Morphological measures 

At the same time as the hens were separated into two groups, 

morphological measurements were carried out measuring length and 

height of their combs (later to be multiplied and divided by two and to be 

called “comb area” used for statistical analysis), tarsus length and body 

weight. To weigh the hens, an electric scale (accurate to the nearest 0.1 

gram) was used, and a digital caliper (accurate to the nearest of 0.01 mm) 

was used for the remaining measurements (Kim and Zuk 2000). 

3.3 Behavioural tests 

Each hen was exposed to two behavioural tests where boldness and 

exploration propensity were studied; Novel arena (NA) and Novel object 

test (NO). These tests were carried out to score behavioural variation 

among hens, and to investigate if there was any correlation between the 

behavioural variables observed during the different contexts (i.e. 

personality, table 1). The individual order in which the hens were being 

tested was randomized and all the tests were carried out in the same arena 

during same conditions (light and temperature). The test arena (2 m x 2 

m) was an empty pen located in a different room from where the test hens 

were housed, but with other birds present. The walls of the arena were 

covered with black plastic bags to prevent any visual distraction during 

the observations. The floor had no bedding, which is different from what 

the hens had in their home pen, and was done to generate a more novel 

arena for the hens during the tests. The test hen was caught and placed in 

a temporary box (30 cm x 50 cm x 85 cm) with access to water to calm 

down for about 3 minutes before being placed in the test arena. The 

observer sat outside the arena and observed, including instantaneous 

sampling (IS) with 10 seconds intervals, together with the spread of the 

tail feathers of each hen every five minutes (0, 5, 10 and 15 minutes) 

graded as small (s; later ranked as 1; compact and rectangular shaped), 

medium (m; later ranked as 2) and large (l; later ranked as 3; wide and V-

shaped). The arena was imaginarily divided into nine sub-areas for the 

observer to note down in which area the hen had been to during the test 

and how many times it went from one sub-area to another for measuring 

its activity.  

3.3.1 Novel arena test 

All hens were first exposed to a Novel arena test (NA). In this novel 

arena were five white plastic cones with a height of 40 cm placed, one in 
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every corner and one in the middle (see Figure 1). This was done to make 

the arena to feel more novel compared to their usual environment and 

thus encourage exploration. The test lasted 15 minutes for each hen. 

 
Figure 1. Layout of the test arena where all tests (novel arena/novel object/interaction test) were 

conducted. The plastic cones were withdrawn from the test arena during the interaction test. The 

observer sat outside the door into the arena. The nine sub-areas represent the areas in which the 

observer took a note for where each individual has been present. The sub-areas where not visibly 

marked.    

3.3.2 Novel object test 

After the Novel arena test, without removing the hen, the hen was 

exposed to a Novel object test (NO). The unknown object was a red toy 

mouse (20 cm). The observer placed the novel object without disturbing 

the study-object in the same sub-area for every hen tested. The 

observation started immediately after the object had been placed and the 

observations lasted 10 minutes for each hen. Behaviours were recorded 

according to Table 1.  

3.3.3 Interaction test 

After the two groups of hens were isolated for at least a week a test was 

carried out to determine the new social rank of pair of hens. The test was 

carried out in the same, now familiar, arena (Figure 1) but without the 

white plastic cones. One hen from each of the two groups were taken 

from their home pens and placed in the arena for the observation to begin. 

Care was taken to ensure that the hens were both placed in the arena at 

the same time to prevent that the hen arriving last may think that the 

arena already is the territory of the first-entering one and thus become 

subdominant directly. Observations lasted 30 minutes per dyad and 

during that time, the observer noted who initiated the interactions, the 

behaviours that were seen (Table 1) and who surrendered. To be 

reckoned to surrender, thus to be subdominant, the looser had to walk or 
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run away from the dominant individual who actively or passively 

generated this response in the subdominant individual. Based on this, the 

hens were ranked on a scale being 1-2, 1 being the dominant and 2 the 

subdominant. The behaviours that were continuously recorded during the 

interaction are listed and defined in Table 1.  

 

3.4 Statistical analysis 

With only 30 hens, the non-parametric Mann-Whitney test in Minitab 16 

Statistical Software was used to test differences between dominant and 

subdominant hens in the morphological features taken (tarsus length, 

comb area and weight), spread of tail feathers and behaviour variables. 

 

Table 1. The observed behaviours of red jungle fowl hens in respective test ( NA = novel arena test;  

NO = novel object test, Interaction=test of aggression and social status) and their description. 

Behaviour Definition Test  

Freeze An immobile posture at the beginning of the observation NA/NO 

   

Vigilance 

Standing or walking with head held over body height and eyes fully 

opened NA/NO 

   Eat Standing or walking with head held lower than body height  NA/NO 

   Preen Rubbing feathers with beak NA/NO 

   Alarms Alarming vocalisation NA/NO 

   Vocals All vocalisations other than alarming NA/NO 

   Others Other kind of behaviour than those mentioned above in this table  NA/NO 

   Latency to walk Time elapsed from the beginning of the observation until first step NA/NO 

   Latency to all 

sub-areas 

Time elapsed from the beginning of the observation until all sub-areas 

of the test arena had been visited NA/NO 

   Activity Moving from one sub-area of the test arena to another NA/NO 

   Fighting Both hens in the dyad are attacking each other Interaction 

   Pecking Moving beak towards head or near the head of another Interaction 

   

Chasing 

Stand in a threatening posture (with an elevated head) or is chasing the 

other away Interaction 
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To investigate the correlation among behaviours observed, a Spearman 

correlation matrix was generated using Statistica 10. All the tests had a 

significance level of 5 %.  During this project one hen died and four 

others had to be replaced due to bad eye sight and being returned to the 

wrong home pen after observation. Luckily, these birds could be replaced 

with other female red junglefowl from Vreta Naturbruksgymnasium 

housed under same conditions as the others. Thus observations were 

carried out on 30 hens but data from only 27 hens could be used for 

statistical analyses for the spread of tail feathers due to that some hens 

had moulted their tail feathers. 

4 Results  

4.1 Morphological measures and their effect on social status 

There were no differences (NS) between dominant and subdominant hens 

in weight (U15,15 = 95, NS), comb area (Comb height multiples comb 

length divided by two; U15,15 = 103, NS) and tarsus length (U15,15 = 106, 

NS) which can be seen in figure 2 below.  

 
Figure 2. Morphological features (weight, comb area and tarsus length) for dominant (Dom) 

and subdominant (Sub) hens. Means ± standard errors are shown.  

4.2. Behaviours and their effect on social status 

By comparing the behaviour variables observed, a positive correlation 

between the two contexts within the behaviours were found for several 

behaviours (Eat: Rs= 0.75, P < 0.05; Vigilance: Rs= 0.41, P < 0.05; 

Alarms: Rs= 0.52, P < 0.05; Activity: Rs= 0.63, P < 0.05), showing that 
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hens that rarely performed a behaviour would do so independently on the 

context (Figure 5).  

 
Figure 5. Relationships among behaviours “eat”, “number of alarm calls”, “activity” and 

“vigilance” performed by red junglefowl hens across novel arena test and novel object test.  
 

Even though some behaviour were shown to be repeatable and some that 

did not, there were no significant differences between dominant and 

subdominant hens in the behaviours observed in either test (Table 2).  

Table 2. The behaviours observed and their association 

with social status, i.e difference between dominant and 

subdominant hens (Mann-Whitney U-test, n=15), presented 

with the U-value and P-value for each test. NS=non 

significant.  

Behaviour   U-value P-value  

Freeze (NA) 

 

105 NS 

Vigilance (NA) 

 

90 NS 

Eat (NA) 

 

86 NS 

Preen (NA) 

 

102.5 NS 

Alarms (NA) 

 

101.5 NS 

Vocals (NA) 

 

102 NS 

Latency to walk 

(NA) 

 

84 NS 

Activity (NA) 

 

93.5 NS 

Freeze (NO) 

 

112 NS 

Vigilance (NO) 

 

107.5 NS 

Eat (NO) 

 

105.5 NS 

Preen (NO) 

 

105 NS 
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Alarms (NO) 

 

108.5 NS 

Vocals (NO) 

 

99.5 NS 

Latency to walk 

(NO) 

 

105 NS 

Activity (NO)   106 NS 

 

Even though no significant difference between social status and the hens’ 

latency to walk was found, a difference could be seen in the means for 

latency to walk between dominant and subdominant hens in Figure 3.   

 

 

Figure 3. Means ± standard errors of how long it took for dominant and subdominant hens to 

start walking after the Novel arena test and Novel object test began.   

Because only two of thirty hens managed to visit all nine sub-areas that 

the arena was divided into during the tests, there was too little variation 

for the data to be analysed.  

The hens that later became dominant clearly were the ones initiating the 

first encounters (U15,15 = 15, P < 0.0001). Also the number of aggressive 

encounters performed by the hens during the 30 minutes observed per 

dyad, dominant hens showed to be more aggressive than subdominant 

hens (U15,15 = 2, P < 0.0001).  

 
Figure 7. Initiative and aggressiveness among dominant (Dom) and subdominant (Sub) hens 

(means ± standard errors). Left panel: Proportion of who initiated the first encounter in the 

interaction test between dominant and subdominant hens. The hen one who initiated the first 
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encounter was ranked as 1 and the other ranked as 0. Right panel: Number of aggressive 

encounters that were performed by dominant and subdominant hens. 

Through Spearman rank order correlations, several correlations between 

behaviours and other observed variables (number of aggressive 

encounters, and the first encounter) were found (Table 3).  

 

Table 3. Relationship between behaviours and other variables observed. All 

correlations are significant at P < 0.05.  

Variables correlated        Rs 

Vigilance (NA) / Eat (NA) 

 

-0.76 

Latency to walk (NA) / Activity (NA) -0.37 

Preen (NA) / Activity (NA) -0.40 

Preen (NA) / Freeze (NO) 0.45 

Freeze (NO) / Eat (NO) 

 

-0.43 

Vigilance (NO) / Eat (NO) 

 

-0.37 

Vigilance (NO) / Preen (NO) -0.65 

Alarms (NO) / Spread of tail feathers (15 min; NA) 0.44 

Activity (NO) / Preen (NA) -0.53 

Activity (NO) / Freeze (NO) -0.43 

Activity (NO) / Eat (NO) 

 

0.41 

Activity (NO) / Preen (NO) -0.40 

Spread of tail feathers (0 min; NA) / Spread of tail feathers  

(15 min; NA) 0.49 

Spread of tail feathers (0 min; NO) / Spread of tail feathers  

(0 min; NA) 0.60 

Spread of tail feathers (0 min; NO) / Spread of tail feathers  

(15 min; NA) 0.69 

Spread of tail feathers (10 min; NO) / Vocals (NA) 0.47 

Spread of tail feathers (10 min; NO) / Spread of tail feathers  

(0 min; NA) 0.61 

Spread of tail feathers (10 min; NO) / Spread of tail feathers  

(15 min; NA) 0.73 

Number of aggressive encounters / Latency to walk (NA) 0.39 

Number of aggressive encounters / Status (1=dom; 2=sub) -0.89 

First encounter (1=yes, 2=no) / Status (1=dom; 2=sub) -0.87 

First encounter (1=yes, 2=no) / Number of aggressive encounters 0.82 

Spread of tail feathers (before status sorted) / Activity (NA) 0.33 

Spread of tail feathers (after status sorted) / Status (1=dom; 2=sub) -0.88 

Spread of tail feathers (after status sorted) / Number of aggressive 

encounters 0.79 

Spread of tail feathers (after status sorted) / First encounter 0.70 

Spread of tail feathers (after status sorted) / Spread of tail feathers 

(before status sorted) 0.38 
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4.3 Spread of tail feathers  

There were no significant association between social status and the tail 

feathers position between dominant and subdominant hens at the 

beginning of NA and NO or at the end of them (Spread of tail feathers in 

NA (0 min): U14,13 = 73.5, NS; Spread of tail feathers in NA (15 min): 

U14,13 = 75.5, NS; Spread of tail feathers in NO (0 min): U14,13 = 73, NS; 

Spread of tail feathers in NO= (10 min): U14,13 = 82.5, NS), or before the 

social rank of the two females was established. No significant difference 

in the spread of tail feathers between dominant and subdominant hens 

were found before any encounters were performed (U14,13 = 74, NS). 

However, the difference of the spread of the tail feathers after the first 

encounter showed that dominant hens presented significantly larger and 

more spread feather tails than the subdominant hens (U14,13 = 5,  

P < 0.0001).  

 

Figure 6. Means ± standard errors of the spread of tail feathers between dominant and 

subdominant hens at the beginning (0 minutes) of each test (novel arena test, NA and novel 

object, NO; 0 minutes) and at the end of the tests, 15 respective 10 minutes.   

 

Figure 8. Means ± standard errors of the spread of tail feathers in the interaction test.  The 

data were ranked as 1=small and compact tail feathers, 2=medium size and 3=largely 

spread tail feathers. The spread of the tail feathers were visually observed before and after 

the first encounter.  
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5 Discussion 

5.1 Morphological measures 

In the present study, social status was not determined by weight, tarsus 

length or comb area, which concurs with the previous results of Kim and 

Zuk (2000). Regarding weight, it has been investigated and confirmed in 

fish and mammals that heavier individuals have an advantage over lighter 

opponents (Beacham, 1988 in Martin 1997; Locati and Lovari, 1991). 

Studies involving chickens have also shown that weight do play a role in 

the establishment of social status (Collias 1943; Zuk et al. 1998), but not 

the key role. A study by Martin (1997) suggested that heavier hens would 

defeat the lighter opponents, something his results did not show. Instead, 

it was the earlier experience of previous interaction of the hen that would 

make the determining call, even though the loosing hen in the interaction 

weighed over 35% more than the winning hen. But still Martin did not 

want to exclude the idea that weight does have a part in establishment on 

social status because of the overshadowing of prior experience in his 

study. Cloutier et al. (1996) carried out a study showing that hens with a 

weight 20-30% over their opponents dominated the lighter hens in a 

group of three. Unfortunately, the hens who weighed more had also been 

chosen due to their large combs. With this, the study could not state 

weight as the only determining factor, but weight and comb size as a 

combined factor. In my study, comb size (comb area) did not show any 

association with social status in red junglefowl hens. It has, however, 

been seen to have an impact in establishment on social status in male red 

junglefowl (Ligon et al. 1990 in Kim and Zuk 2000) and also in white 

leghorn (Gallus gallus domesticus; Collias 1943). Regarding the red 

junglefowl, it might be so that comb size has a greater impact in males 

than females which would be an interesting idea to investigate for other 

studies to come. Though my study paired the hens randomly for the 

establishment of status, a better solution would have been to pair hens 

together with dissimilar comb sizes or weight for a more clear 

investigation of whether morphological features has an effect on social 

status or not. I therefore suggest that more studies on the relationship 

between morphological features and social status in red jungle fowl hens 

should be carried out to investigate if there is one or a combination of 

factors that has a clear effect on social status.  

5.2 Behaviour and personality   

Testing each of the behaviours in each context no associations were 

found with social status. This shows that behaviours recorded here on its 

own and observed in only one context is not of importance in determine 
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social status in red junglefowl hens. Even so, I do believe that behaviours 

may have an impact on the establishment on social status and that the 

results might have been influenced by the few number of hens tested or 

perhaps the novel object used in this test was not that intimidating. For 

most of the behaviours the analyses could not find any association 

between contexts. This suggests that the hens show a phenotypic 

plasticity, where they change their phenotype in response to changes in 

the environment, assuming that this behaviour is context specific and not 

consistent over time and situation. This has been seen in other species and 

in other behaviours. For Coleman and Wilson (1998) who worked with 

juvenile pumpkinseed sunfish, Lepomis gibbosus and individual 

differences in shyness and boldness could not find any correlation across 

contexts on shyness and boldness. This shows that phenotypic plasticity 

is important in the animal kingdom, as a means to adapt to the 

environment.  

The behaviours “eat”, “vigilance”, “alarms” and “activity” in this study 

showed to be independent of context and to be a personality trait 

consistent within an individual. With this we could determine if the hens 

are of a calm or timid version by just looking at how much they for 

example alarm or how much they explore. For example, the hen that 

performs more alarms would show a more timid personality than the hen 

alarming less frequent. With mine and previous studies on personality, 

this would suggest that the birds have some behaviours that are consistent 

(i.e. personality) and some that are flexible across context.  

Verbeek et al. (1996) showed that fast explorers of the great tit started the 

interaction with conspecifics quicker than slow explorers and that the 

ones who started the interaction were also the ones who won most of 

them. In my study, the individual that took longer time to start walking 

and exploring were most of the times the one that initiated and won most 

of the interactions in a dyadic interaction. By comparing mine and 

Verbeek’s results it would appear that how fast the animals are and the 

association with social status varies between social animals. This 

variation might have to do with red junglefowl being social all the year 

around and that great tits only are group-living during the winter outside 

the breeding season (Lange and Leimar 2004), but the effect of variation 

in ecology and sociality needs to be further investigated.  

In my results, the one that initiated the first encounter is more likely to 

perform a higher proportion of aggressive encounters against the 

opponent and is also the one to become dominant over the other. With 

this I can suggest that who initiates the first encounter is likely to become 

dominant in the interacting dyad. The grade of aggression can be 
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determined by investigating the number of encounters each hen had 

started. This study therefore shows that a hen with more aggressive 

tendencies has an advantage when social status is established by dyadic 

interactions, which is a common way to determine social dominance in 

chickens (Guhl, 1968). What has also been found is that the one that 

initiates the first encounter and perform more aggressive encounters does 

also have more spread tail feathers than the opponent after the social 

status has been sorted. The hen with more spread tail feathers in the end 

of the interactions is also to be of dominant status. A study by Collias 

(1943) showed that the feathers of subdominant chicken were seeing 

depressed after losing a fight. It has also been shown in red junglefowl by 

Wilson (1974) that the winners in dyad interactions significantly show 

more spread tail feathers than the opponents. In my study it also showed 

that if the hen already has more spread tail feathers before the interaction, 

it is likely for the hen to have so even after as well. The suggestion 

regarding the spread of the tail feathers and whether it can determine 

social status is that it might be of importance showing an aggressive 

posture to the opponents but it does not predict who it is to become 

dominant in a dyad. However, tendencies were found that the spread of 

tail feathers after status being sorted is positively correlated with the 

spread of tail feathers in the beginning and the end of the novel arena test, 

and in the beginning of the novel object test. It therefore seems that a hen 

with more spread tail feathers in general is more likely to be of dominant 

status. More studies would therefore be needed to determine the 

importance of the spread of tail feathers in red jungelfowl hens, since it 

possibly plays a role in the establishment on status.  

5.3 Conclusions 

My results in combinations with previous finding show that social status 

in red junglefowl hens can be established by various factors, such as 

morphological features (Collias 1943), social experience (Wilson 1997) 

and aggression. Dominant hens also tend to have more spread tail 

feathers in general suggested to display an aggressive posture, signalling 

the social status or aggressiveness of the individual. The role of 

personality in the establishment on social status in dominance hierarchies 

is important to be further investigated when recent studies starting to find 

more and more associations between social status and behaviours.  
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