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ABSTRACT. Modern broiler chickens are genetically selected for reaching higher weights in
shorter life spans. In addition to this, they are raised in crowded housing conditions with less
opportunity for movement. Understanding movement patterns, migration and use of space is
essential in determining welfare of the birds in commercial farms. In this study, migration
behaviour of broiler chickens in semi-commercial farms of 1800 chickens was studied. 

 in six were repeatedObservations   their daygrowth periods each on 12 chickens once  during a
growth period of 42 days. It was seen that the activity of broilers was not decreasing during the 
growth period. Travelled distances of the chickens in total were not reduced in the last 3 weeks of 
their growth period (p > 0.05 in 89% of the observed birds, Mann-Whitney U test). Chickens
preferred to be in the zones next to the wall farthest to the entrance of the house. The observed birds 
did not restrict themselves only around the feeders and the drinkers but used the whole surface area 
available  whole during  growth period.  the  study the ofThe results  to beseem  encouraging in 
achieving welfare of broiler chickens even in commercialised houses with high stocking density. 
Reported mobility of chickens is important for their survival and has therefore considerable impact 
on efficient production on farms. 

INTRODUCTION 
Modern broiler chicken has been genetically selected for maximising production results. Birds 

can reach weights  in perio around 2.5 kg  body 6 weeks. Heavier only ofds  weights, uneven 
 orgrowth  lessdistribution of weight  body and incompetent muscle cause  movement within the

locomotion disorders in the animals [8]. In addition to this, in commercial farms chickens are raised 
typically in large enclosures as big flocks of 10.000 animals and more. Birds live therefore in dense 
populations in constrained spaces reaching high stocking densities [16]. Management practices such 
as dimmed lighting conditions also discourage the amount of movement. The influence of lighting 
conditions on chickens’ activity has been studied by [9]. 

In the case of broiler chickens, abnormal walking is a key indicator of reduced welfare [20, 21, 
22]. Understanding the space use in captive birds is essential in promoting welfare by optimizing 
the space quality and fulfilling the animals’ biological needs. It was showed [10] that the size and 
density are the main factors for the movement and space use of domestic chicken. It was found out 
[12] that exploratory motivation of chickens declines after about 4 to 5 weeks of age possible due to 
the increased energetic  the area. cost and the increasing familiarity with B  breederroiler s in 
commercial flocks of nearly 4000 birds by tagging individuals were studied [1]. It was shown that 
the birds in commercial flocks do not restrict their movement to small areas and that there were no 
consistent changes in the area used with time. Higher use of wall regions has also been detected for 
commercial flock of broilers by [14]. 

Results of [2] showed that broilers at the higher density (15 chickens /m2) generally stayed and 
sit down in the free areas without feeders and the drinkers. At the lower density (2 chickens /m2) the 
birds choose to sit down close to feeders. These resultsand drinkers indicated that the broilers 
automatically stinted their physical effort and occasionally went to some parts of the pen [2]. They 
also concluded that the broilers  atraised  the high density collected  the walls,near despite this 
behaviour disappeared at the end of the raised period when the floor space covered by the body
surface of the broilers [2].  
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Behaviour of 12 marked birds in a commercial broiler farm was studied by [14] from day 27 to 
day 42. It was shown that birds continuously moved around the house during the growth period and 
the lowest average daily movement was 3.4 m. Their conclusion that the individual broilers were 
not limited in movement to areas occupied by known broilers is coherent with the results of [1]. 
However, it  not was  findings with the in agreement  of [11] hens, and with  layingfor [15] who 
suggested an evident drop in walking distance in week 3 in the animals. It was concluded [7] that, 
the birds try to spend their time by resting on the litter floor. A similar behaviour was detected by 
[5, 6]. A prominent decrease in movement activity was reported by [3] at the end of the growing 
period while sitting or resting time rises. The resting time cover about 80 to 90% of the total time. 
The same results were also defined by [13]. In a recent research, walking behaviour of heavy and 
light broilers was investigated by [17]. They concluded that the latter effect was stronger in the low 
body  ability. physical better a weight high bodygroup than in the weight group indicating
Furthermore, their experiment showed that distance walked was affected both by physical ability 
and motivation [17]. In another very recent research, the use of morphological asymmetry data to 
estimate broiler  the thatconcluded was [18]. It investigated welfare wasand abilitywalking  by
welfare of broilers with walking difficulty due to the presence of severe asymmetry in limbs is poor 
[18]. In another research in 2013, the effect of different LED light colour on the behaviour and fear 
responses  broilers of   [19]. They investigated bywas concluded  red andredthat –  light yellow

 theactivated green and  blue whilefear and movementbroiler's  responses -  the blue decreased
movement and they spent more time sitting [19]. Studies in general suggest that although during the 
growth period, activity  durin distance decrease, the chickens theof  travelled  not does day theg
decrease which may be explained by the exploratory behaviour of the animals.  

The purpose of this paper is to analyse the migration behaviour and spatial use of marked broiler 
chickens in semi-commercial farms of 1800 chickens during their growth period of 42 days. This 
study focuses on whether individual birds restricted themselves in certain areas, if the movement 
decreases with age and if there are specific trajectories or preferred locations inside the house. In 
contrast to the study of [14] who have observed broiler chickens only from day 26 to slaughter age 
of 42 days, this paper investigates the migration behaviour during a full growth period of 42 days. 
In  ofconclusions the testingat aimed  studyaddition to that, this whether [14]  no particularfor
home range were similar not only for 16 days but for the whole growth period of 42 days. 

MATERIALS AND METHODS 
Experimental setup 

The experiments were conducted in the Provincial Centre for Applied Poultry Research, Province 
 ( Antwerp Belgium)  2014. 2012 and Aprilbetween November   were performedThe experiments

with 1800 broilers (Ross 308) during a raising period of 42 days in a broiler house dimensions with 
16 × 12 m. The birds were kept on straw.  The stocking density was 15 broilers per m2. The animals 
were cured against infectious bronchitis (NOBILIS,IB H120, Intervet International, Boxmeer, The 
Netherlands) and Newcastle Disease with  (NOBILISa vaccination , ND CLONE 30, Intervet
International, Boxmeer, The Netherlands).  

The broiler house was accoutred with fans pulling the air in the house [Fig. 1]. The broiler house 
was heated by a central warming system with hot water pipes under the roof. It was also modified 
with an automatic feeding system (Minimax®, Roxell n.v., Maldegem, Belgium) and four weighing 
scales with 0.38 m diameter and 0.1 g accuracy connected to a computer. Average air temperature 
was set to 21°C during the experiments. The lighting schedule was 23 h of light and 1 h of darkness.  
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Fig. 1. A schematic top view of the experimental test installation. 

Diets 
Feed and water was ad libitum for the broilers during the experiments. A starter feed followed by 

a grower feed. A starter diet with 211 g/kg CP and 2960 kcal AMEn/kg was served until 10 days of 
age and a grower diet with 209 g/kg CP and 3060 kcal AMEn/kg was given from d 11 until d 42. 

Measurements 
Twelve one-day-old chicks were randomly chosen and tagged with different colours to facilitate 

the visual tracking of the animal. The position of the animals in the stable was observed from day 1 
to day 42 once a day at 10:00 h (in the morning) by a trained expert. This procedure was repeated 
during six 42-days  been made on 72 broiler chickensgrowth periods, observations have  (6 
experiments x 12 chickens).  

Data Analysis 
The surface area of the house was divided into 16 equal rectangles (2 x 1.5 m). Distances 

 consecutive  for centre basis a centre to animals were calculated individualtravelled  on by
observations (24 hours). Total number of animals located in a certain position was calculated for the 
whole growth period. Mann–Whitney U  wastest  assessing average distanceswhetherused for
moved between  from different significantly  each of 3 weeks and last 3 weeksfirst  growth were
other. Statistics Toolbox of Matlab Software (The Mathworks, Massachusetts, USA) was used for 
the calculations. Furthermore, to test the hypothesis whether observed chickens preferred specific 
zones in the farming house we have divided the surface of the house into four zones [Fig. 2]. An 
independent t-  determine significant difference  to usedtest was  visits of numberin   thebetween
zone1, farthest from the wall and the rest of the zones.  
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Fig. 2. The surface of the house divided into 4 larger zones to check the spatial 

preferences of observed broiler chickens. 

RESULTS 
In this study 12 individual birds in a broiler house of 1800 birds were visually monitored every 

day  6 week period ofgrowth theirduring  repeated procedure was  sixs. This   to order intimes
observe the activity levels and space use of individual chickens in a semi-commercial housing 
system.  

The average daily movements of the birds, as defined higher, ranged between of 0 to 15 meters 
during 1 day in terms of centre to centre of each rectangular section (2m x 1.5m). Thus, some of the 
observed chickens moved larger distances of 15 m during one day. Activity of the birds in terms of 
walking distances was examined and it was shown that it was at random basis during the growth 
period and did not depend on the age of the birds [Table 1]. As an example, we show the distance 
(m) travelled in consecutive 24-hour periods by three out of the twelve different chickens in all six 
experiment rounds [Fig. 3]. The individual graphs in figure 3 are missing some data points due to 
the fact no observations were there that  durin  weekends.g Chicken 1, 2  3 were and 3 in figure
different birds per experiment.  

It can be seen that the activity of the chickens strongly varied from day to day and did not show a 
significant  Manna results from 1 shows the  the growth period. Table decrease towards end of -
Whitney U test for testing the hypothesis whether average distances moved during the first 3 weeks 
and last 3 weeks of growth were significantly different from each other. When analysing individual 
chickens and comparing their travelled distances between first and last 3 weeks of their growth
period [Table 1] eight out of in total 72 chickens showed significant difference in moving. The rest 
of any demonstratedid not sample, chickens’chickens, which means  of 89% observed  the the
significant difference in moving between the first and the last 3 weeks of their growth period. 
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Fig. 3. The distance (m) travelled in consecutive 24 hours by three different randomly selected 

chickens in all six experiments. 
For every experiment, the total number of visits to each of the 16 rectangular parts was

calculated. Observations for all 12 chickens for each experiment are summarized and shown in
figure 4. In order to smoothen the changes in the plots of figure 4, n interpolation between
rectangular zones was done. From these observations, it could be seen that chickens preferred the 
zones inside the house farthest from the entrance with less distraction.  

 
Fig. 4. Spatial distribution of chicken in all six experiments. The number of visits to each of the 16 

rectangular sections was summarized for all 12 chickens during 42 days. 
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Table 1. P values obtained with Mann-Whitney U test for testing the hypothesis whether average 
distances moved during the first 3 weeks and last 3 weeks of growth were significantly different 
from each other. The test was done for the 12 individual chickens in all six experiments. All six 

experiments were done with different chicken groups. 
 

 
Experiment 

1 
P value 

Experiment 
2 

P value 

Experiment 
3 

P value 

Experiment 
4 

P value 

Experiment 
5 

P value 

Experiment 
6 

P value 
Chicken 1 0.25 0.68 0.86 0.1 0.007* 0.82 

Chicken 2 0.08 0.77 0.07 0.44 0.31 0.12 

Chicken 3 0.33 0.4 0.18 0.96 0.04* 0.4 

Chicken 4 0.15 0.22 0.38 0.4 0.03* 0.71 

Chicken 5 0.52 0.078 0.37 0.84 0.03* 0.05 

Chicken 6 0.42 0.79 0.98 0.59 0.84 0.62 

Chicken 7 0.86 0.23 0.24 0.23 0.085 0.26 

Chicken 8 0.09 0.2 0.28 0.59 0.36 1 

Chicken 9 0.03* 0.41 0.61 0.44 0.25 0.03* 

Chicken 10 0.78 0.42 0.98 0.59 0.0004* 0.004* 

Chicken 11 0.89 0.64 0.13 0.08 0.67 0.16 

Chicken 12 0.07 0.45 0.14 0.38 0.16 0.32 
* significant difference ( p<0.05) 

To test the hypothesis that chicken preferred zones around the wall farthest from the entrance in 
a more quantitative way, we have divided the surface of the house into four zones [Fig. 2]. The
average number of chickens’ visits to each of the zone was calculated for every experiment [Fig. 5].  

 
Fig. 5. The average number of chickens’ visits to zones 1-4 for each experiment. 
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Significant difference in number of chickens’ visits between the zone 1 and the rest of the zones 
is shown in the table 2. 
 

Table 2. P values obtained with independent t-test to test the hypothesis that the zones around the 
walls opposite to the entrance were. 

Comparison between zones P value 

Zone 1 vs Zone 2                                  0.026* 

Zone 1 vs Zone 3       0.010* 

Zone 1 vs Zone 4      0.009* 

* significant difference ( p<0.05) 

DISCUSSION 
It was shown that the chickens in the semi-commercialised broiler houses were not decreasing 

their activity during the whole growth period. Travelled distances of the chickens in total were not 
reduced in the 3 last weeks of their growth period (p > 0.05 in 89% of the observed sample). This 
was in agreement with the results found by [1] for broiler breeders during a 10 days observation 
period from  was tendency same week 31. The week 25 to  ob  broiler for but in our studyserved
chickens during 42 days of growth.  

There was no statistical difference in the activity of observed chickens between first and the last 
3 weeks of their growth period. They [14] have suggested similar results, even though they have 
conducted experiments on the older chickens for a shorter period (day 27- 42). On the other hand, 
our findings are not consistent with the conclusions of [15] who have claimed a pronounced drop in 
walking distances in the third week of age in the commercial fast growing birds. 

Furthermore, From in the compartment. spatial we have investigated  preferenceschickens’
figure 4 it  concluded that chickens only preferred to be next  wall opposite to thcan be  to the e 
entrance. Considering division of surface of the house into four zones [Fig. 2], it could be observed 
from figure 5 that chickens preferred  zone 1 which is athe  around the  the from farthest wallrea
entrance. Significant difference in number of chickens’ visits between the zone 1 and the rest of the 
zones is shown in the table 2.  It can be noticed that there is a decrease, in number of visits between 
zone 1 and the rest of the zones [Fig. 5]. More specifically, it can be observed from table 1 and 
figure 5 that there was significant decrease in activity in five out of 12 observed chickens during 
experiment 5. Experiment 5 was performed from June until middle of July, where temperature in 
broiler to 29°C up went house  weeks the lastin  3  chickens’ theof  growth period. Higher 
temperatures might be an explanation for the significant decrease in activity in 42 % of the observed 
birds during the experiment 5. No influences of the placement of the feeder were observed, opposite 
to the results of [2] in the case of high stocking densities (15 birds /m2). In our study, the observed 
birds did not restrict themselves around the feeders and the drinkers but used the whole surface area 
that was available. In agreement with [2] but contrary to [14] chickens searched for areas with the 
least disturbances, which in our experimental setup corresponded to the regions next to the walls 
farthest from the entrance.  

CONCLUSION 
To author knowledge this is the first study to follow the broiler chickens in semi-commercialized 

farm  42 days. for  growth period of whole the  show did not chickens observed ofThe 89%
significant difference in activity  the first and the last 3 weeks.between In addition, chickens 
showed preference to visit the zones around the wall farthest from the entrance and disturbance.  
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The  study the of results could be  an  from houses broiler commercialassessinguseful when 
animal welfare point of view. Reported mobility of chickens is important for their survival and has 
therefore considerable impact on animal welfare as well as on efficient production on farms. Further 
research can be  observation of for rates and higher sample of sample wider with a done  birds
individual locomotion behaviour. Some observations with higher sample rates were already carried 
out by using computerized video acquisition systems [4]. However, those studies were restricted to 
specific  42 days. The period of growth whole than theand shorter day the during  periods times
more systematic approach could be achieved in the future by introducing automatic continuous
video acquisition systems to monitor the activity of individual birds in big commercial flocks
during the whole growth period. 
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