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Aim of the study  

This study was conducted to: (i) understand the development of locomotor performance and physical activity levels 

of layer chicks as they mature from hatchlings to mature hens in an aviary setting using tri-axial accelerometers; 

(ii) determine potential differences in anticipation of, modes of locomotion on, and success rates on various ramp 

inclines; (iii) assess and compare laying hens with and without production issues to determine differences in how 

they navigate up and down in an aviary system; (iv) evaluate and compare the abilities of adult laying hens with 

and without physical health problems (production diseases) to maintain balance using a series of environmental 

challenges. 

Material and methods  

This study focused on the development of locomotor and physical activity patterns of four strains (Hyline Brown, 

Lohmann Brown, LSL, Dekalb White) of 160 laying hens housed in 16 complex three-dimensional aviaries. Using 

video recording and tri-axial accelerometry, we recorded how the birds allocated their time within the various levels 

of the multitier aviary, as well as how they navigated the system. The navigational preferences of laying hens with 

and without production issues (keel bone injuries, poor feather cover, foot pad dermatitis) were compared using 

video recordings to determine how the birds locomote vertically within an aviary (ramps, perches or flight).  

The safest method (to prevent injuries and falls) for ramp ascent was determined using 20 laying hens and 

evaluating their locomotor style, ability and climbing capacity (0-70°) in relation to age and surface substrate 

(sandpaper or wire grid). Hind-limb modification (step velocity, foot contact time and variation in center-of-

pressure) and peak ground-reaction-force (GRF) were recorded to determine how the laying hens anticipated the 

various ramp inclines (0°, 40°, 70°). 

To assess and compare the balancing skills of laying hens with (n=15) and without (n=5) production issues 

(aforementioned), a custom-built swaying perch was used. High-speed video cameras and accelerometers were 

used to record the balancing skills of birds under a series of environmental challenges, consisting of visual (using 

a head mask) and spatial constraints (perch obstacles), and static and swaying perch states. 

Results and significance  

Video observations of layer chicks (1-9 wks) showed that they preferred to remain on the ground rather than 

elevated surfaces and preferred levelled surfaces to inclined surfaces (ramps/ladders). Elevated surface use 

began at 8 days of age. Tri-axial accelerometry showed that birds (10-36 wks) allocated 71%, 22% and 7% of their 

time towards moderate- (e.g. walking), low- (e.g. small postural movements), and high- (e.g. aerial ascent) 

intensity physical activities, respectively. Pullets performed the most high-intensity activity. Chicks and adults 

performed walking to climb 40° ramp inclines, but performed wing assisted-incline running or aerial ascent on 

steeper ramp inclines, generating higher GRFs (force plate measurement) with longer foot contact. Tri-axial 

accelerometer data indicated that birds with physical health problems performed a higher frequency of rotational 

corrections (to keep the body centered/balanced), and that environmental challenges (overcrowding, visual 

constraints) required more intense and variable movement corrections. To promote proper locomotor development 

for layer-hen chicks, we recommend an aviary design with elevated surfaces connected via surfaces with incline 



angles of < 40°. Overall, these findings provide the novel insight that developing chicks/laying hens preferentially 

locomote lower elevations with moderate activity when navigating a structurally-complex aviary. Collectively, these 

results highlight that poor physical health and environmental challenges all reduce balancing performance. 

Publications, posters and presentations  

LeBlanc, S.; Tobalske, B.; Quinton, M.; Springthorpe, D.; Szkotnicki, B.; Wuerbel, H.; Harlander-Matauschek, A. 

(2016) Physical health problems and environmental challenges influence balancing behaviour in laying hens. 

PLOS ONE 11(4): e0153477. http://dx.doi.org/10.1371/journal.pone.0153477   

Kozak, M.; Tobalske, B.; Martins, C.; Bowley, S.; Wuerbel, H.; Harlander-Matauschek, A. (2016) Use of space by 

domestic chicks in complex aviaries. Applied Animal Behaviour Science 181, 115-121. 

http://dx.doi.org/10.1016/j.applanim.2016.05.024 

Kozak, M.; Tobalske, B.; Springthorpe, D.; Szkotnicki, B.; Harlander-Matauschek, A. (2016) Development of physi-

cal activity levels in laying hens in three-dimensional aviaries. Applied Animal Behaviour Science, in press 

(Applan-D-16-121R1, accepted for publication October 11th, 2016). 

LeBlanc, C.; Tobalske, B.; Bowley, S.; Harlander-Matauschek, A. (2016) Development of locomotion over inclined 

surfaces in laying hens. Submitted for Publication to Animal (ANIMAL-5-16-00810). 

LeBlanc, C., Tobalske, B., Szkotnicki, B., Harlander-Matauschek, A.  (2016). How inclines affect the anticipatory 

nature of adaptive locomotion in domestic fowl. Submitted for Publication to Animal Behaviour (ANBEH-D-16-

00597). 

Project 2.13.09 

Project duration May 2013 - April 2016  

http://dx.doi.org/10.1371/journal.pone.0153477
http://dx.doi.org/10.1016/j.applanim.2016.05.024

