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Abstract

The outdoor range in free-range, egg-production systems contains features that aim to promote the performance of natural behav-
iours. It is unclear what features of the range laying hens prefer and how these influence hen behaviour. We hypothesised that hens
would demonstrate a preference for features of the environment in which their ancestor evolved, such as relatively dense vegetation,
within the outdoor range and that the behavioural time budget of hens will differ between distinct environments. Characteristics of
the outdoor range in one free-range commercial egg farm were mapped and four distinct environments (‘locations’) were identified
based on ground substrate and cover (Wattle Tree, Gum Tree, Bare Earth and Sapling). The number of hens accessing each location
and behavioural time budget of these hens was recorded over a three-week period during the southern hemisphere summer
(January–February). Hens showed a clear preference for the Wattle Tree and Gum Tree locations; however, a significant interaction
between location and time of day suggested that the hens’ preference for different locations changed throughout the day. The most
common behaviours displayed by hens were foraging, preening, locomotion, resting and vigilance, and most behaviours were influ-
enced by the interaction between location and time of day. Overall, a wider variety of behaviours were performed in the highly
preferred environments, but not all behaviours were performed equally within each environment throughout the day. Understanding
what features hens prefer in the outdoor range and how this influences the performance of natural behaviours is important in
promoting the welfare of hens in free-range production.
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Introduction
Animal welfare is a term that is used to describe the quality
of an animal’s life (Bracke et al 1999), and natural behaviours
may play a role in influencing animal welfare (Dawkins
2004). Natural behaviours can be defined as those that the
wild counterparts to domestic or captive animals would
display in their natural environment, as part of their behav-
ioural repertoire. These behaviours have evolved through
natural selection, and are therefore connected with survival,
offspring production and growth (McFarland 1985 as cited in
Duncan 1998). Behavioural observations are used as a tool to
assess the welfare of animals, and researchers have proposed
those animals that display natural behaviours in a captive
environment compared to animals that do not, have better
welfare (Waiblinger et al 2004). However, not all natural
behaviours are indicative of good welfare (Dawkins 2004)
and animals may be in a positive welfare state, but may have
restricted access to perform natural behaviours (Fraser 2008).
Hence, the context, species-specific attributes, physiological
and fitness responses must be taken into account when
assessing individual welfare states through behaviour.

Additionally, the process of domestication led to qualitative
rather than quantitative changes in behaviours, such as
response thresholds to stimuli, between wild and domestic
animals (Price 1999, 2002). The latter suggests that, while the
magnitude of the behavioural responses to various stimuli
may have been affected by domestication, most natural
behaviours are conserved. 
Domesticated chickens (Gallus gallus domesticus) that are
used in free-range egg production are descended from the red
jungle fowl (Gallus gallus) (Collias & Collias 1967; Fumihito
et al 1994, 1996), and the green jungle fowl (Gallus varius)
(Sawai et al 2010). Thus, these species are often considered as
models for scientific studies investigating the behaviour and
domestication of chickens (Dawkins 1989; Håkansson &
Jensen 2004; Jensen 2006). Jungle fowl species are gregarious
and territorial, with a hierarchical social structure. They exist
on a diet that is easily provided by humans, which allowed for
easy domestication and commercialisation of the species
(Mignon-Grasteau et al 2005). In the wild, red jungle fowl are
often found in areas with dense vegetation, such as bamboo
forests or other tropical forests (Johnson 1963; McBride et al
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