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Abstract:

Bones are a highly complex tissue capable of adapting to changes in muscle usage through specialized cells which respond to mus-
cle strain. As such, the way in which birds utilize their wings has a direct impact on strain production of the flight muscles, and sub-
sequently the keel bone to which the muscles anchor. Currently, adaptations of muscle and bone in response to a decrease in wing
use is unknown in laying hens. Therefore, the first study (Chapter 2) sought to investigate if a loss of flight feathers (reduction to
wing area) would reduce wing activity. Results of this study indicated that a loss to flight feathers reduced the amount of time hens
spent at elevated resources, though white-feathered hens required a greater reduction to wing area than brown-feathered birds for
this effect to occur. The second study (Chapter 3) then assessed if laying hens with damaged flight feathers showed flight muscle
adaptations to a decrease in wing use, and an increased prevalence of keel bone fracture due to a decrease in flight muscle strain.
Results showed that white-feathered birds adapted to wing use reduction with a decrease in pectoralis thickness and bodyweight,
while brown-feathered hens showed no change. Keel bone fracture prevalence was not affected by wing use reduction. Finally, the
third study (Chapter 4) sought to determine the effects of immobilization on wing use, flight muscle thickness, and keel bone de-
viation and fracture. Light immobilization (one wing immobilized in a sling) reduced the amount of time that brown-feathered hens
spent at elevated resources, but not white-feathered hens. Severe immobilization resulted in reductions to pectoralis thickness and
bodyweight in white-feathered hens, but not brown-feathered hens. The presence of keel bone fractures and deviations were not
affected by either form of immobilization. Altogether, results of this thesis demonstrate that flight feathers are important for elevat-
ed resource access, especially for brown-feathered hens, and that white-feathered hens adapt to a decrease in wing usage. Decreased
wing use did not affect the prevalence of keel bone damage in this thesis, more work is needed to ascertain the effects of muscle

strain on the keel bone in laying hens.



