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Abstract

Injurious feather-pecking in non-cage systems is a serious economic and welfare concern for the egg-producing industry. This study
presents results from data of over 1,000 flocks from producers who supplied free-range eggs to McDonald’s Restaurants Ltd UK
between 2008 and 2013. These producers had a minimum 5% of the outdoor range planted in trees. We investigated the correla-
tion between the plumage damage of end-of-lay hens with i) proportion of the total range planted with trees and ii) proportion of
canopy cover within tree-planted areas. As tree canopy developed over the study period, we also investigated whether there were any
changes in end-of-lay plumage-damage scores within farms, with year over the five years. There was a negative correlation between
canopy cover and plumage damage at the end of lay, ie less canopy cover within tree-planted areas resulted in significantly worse
plumage damage at the end of lay. There was no correlation between the amount of range planted and plumage damage at the end
of lay. These results support the notion that it is the degree of shade and shelter (ie quality of cover) that is important to the hens
rather than the absolute area. We did not find any association between year and end-of-lay plumage-damage scores. Due to commer-
cial changes in supply, the proportion of farms providing data for ≥ 3 years was small, thereby limiting the data set with which to
compare individual farms’ plumage-damage scores. It is hoped the relationship between year and plumage-damage score will be re-
examined in a future study.
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Introduction
Injurious feather-pecking (IFP hereinafter) is a serious economic
and welfare concern for the egg-producing industry (Jones et al
2004; Rodenburg et al 2004). IFP is an abnormal behaviour that
consists of pulling, plucking, and damaging feathers of
conspecifics (Savory 1995). IFP can be particularly problematic
in non-cage systems (Gentle & Hunter 1990; Gunnarsson et al
1999; Huber-Eicher & Sebö 2001) because access to potential
IFP victims is unrestricted (Appleby et al 1992). 
There is a well-established link between outdoor range use and
IFP in commercial laying hen flocks; the higher the percentage
of flocks using the outdoor range, the lower the prevalence of
feather-pecking (Green et al 2000; Bestman & Wagenaar 2003;
Nicol et al 2003; Lambton et al 2010). In an experimental study
by Mahboub et al (2004), a negative correlation was found
between percentage of time spent outside and plumage damage. 
In 2008, egg producers supplying free-range eggs into the
McDonald’s Restaurants Ltd UK supply base (via The
Lakes Free Range Egg Co Ltd [Lakes hereinafter] and
Noble Foods Ltd [Noble hereinafter]) were required to
plant, if not present already, at least 5% of the total range
area with trees. The species and spacing of trees was largely

determined by the producers, however no more than 50% of
the trees were to be of Pinus genus (ie offering little canopy
cover) and the outer branches were to be 20 to 25 m from
the house to encourage ranging (Bestman et al 2002).
Variation in tree cover across farms existed due to the differ-
ence in proportion of range on which producers decided to
plant trees, the timing of planting prior to flock placements
and the presence of existing tree stands.
An initial study by Bright et al (2011) demonstrated that there
was no correlation between the proportion (5–90%) of range
cover and plumage damage at the end of lay, however,
plumage damage was negatively correlated with percentage
of canopy cover within tree-planted areas. A second study on
matched free-range laying flocks with and without tree cover
demonstrated that in flocks with tree cover there were less
total egg seconds and significantly less ≥ 45-week egg
seconds than flocks without tree cover. There was also lower
mortality in flocks with tree cover (Bright & Joret 2012).
Here, we present results from data of over 1,000 flocks from
producers who supplied free-range eggs to McDonald’s
Restaurants Ltd UK between 2008 and 2013. We investi-
gated the correlation between the plumage damage of end-
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