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Abstract

This study examined the impact of rearing environment on the behavioural responses of wild European starlings (Sturnus vulgaris)
to standard laboratory husbandry procedures. We compared birds that had been caught from the wild as independent juveniles
with birds taken from the nest and hand-reared in the laboratory from approximately ten days post-hatch. Although hand-rearing
can increase habituation to humans and hence reduce fearfulness in laboratory birds, in other species maternal deprivation is also
associated with increased stress-sensitivity in later life. Thus, the welfare benefits of hand-rearing are unclear. We investigated the
interaction between rearing environment (12 hand-reared versus 12 wild-caught birds) and current laboratory housing conditions
(enriched versus non-enriched cages and top-level cages versus bottom-level cages) on measures of behaviour before, during and
after husbandry. Both wild-caught and hand-reared birds reacted to focal husbandry by moving to the periphery of their cages,
indicative of high escape motivation during a stressful procedure. Wild-caught birds were overall less active than hand-reared birds.
We found no difference in the response of the wild-caught and hand-reared birds to focal husbandry, but hand-reared birds were
faster to resume normal behaviour following husbandry than wild-caught birds when housed in the top cages. We interpret our
results as showing evidence for chronic depressive apathy (lower overall activity) coupled with greater fear (longer latencies to
resume normal behaviour following husbandry) in the wild-caught birds in some environments. Our data support the conclusion
that hand-rearing is associated with some welfare benefits for birds involved in laboratory research.
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Introduction 
Recent changes in European Union legislation (Directive

86/609/EEC, revision 2010/63/EU) place restrictions on

the use of wild animals in scientific procedures (Council

of the EU 2010). The use of wild-caught animals in labo-

ratory research will soon be banned unless strong scien-

tific reasons for their use can be provided. The

justification for this ban is two-fold: first, to minimise the

impact of laboratory science on wild populations, and

second to improve the welfare of non-domesticated

species in the laboratory by reducing fearfulness through

the additional habituation to humans and the laboratory

environment that occurs during captive breeding. Where

wild species must be used and captive breeding is not

possible, hand-rearing of very young animals taken from

the wild is being promoted by the UK Home Office as a

strategy that will address the welfare objective of the law.

However, the beneficial effects of captive breeding and

hand-rearing are still much debated. Specifically, there is

conflicting evidence on how the early environment affects

animals’ responses to potentially stressful events.

The manifestation of an individual’s response to a stressor

can be influenced by events during post-natal development.

Birds, for example, sometimes display an increased fear

response during and after interaction with humans,

expressed as locomotor and physiological changes

including tonic freezing and endocrine responses, changes

in body temperature and breathing rate, and increased

yawning (Jones 1987; Jones et al 1994; Kettlewell &

Mitchell 1994; Cabanac & Aizawa 2000; Carere & van Oers

2004; Miller et al 2010). Habituation to humans by hand-

rearing or frequent contact has been successful in

minimising these stress-related responses (Gross & Siegel

1997; Collins et al 2008; Feenders & Bateson 2011). In

contrast, early maternal separation, a common laboratory

routine during captive breeding, adversely affects the ability

to cope with stress later in life (eg increased stress reactivity

and fearfulness in rats [Rattus spp]; Plotsky & Meaney

1993) and can result in abnormal or dysfunctional

behaviour (Bowlby 1951; Harlow 1964; King 1966; Latham

& Mason 2008). Mason and colleagues (Mason 2006;

Mason & Rushen 2006; Latham & Mason 2008) have
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