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Abstract

Genetics is key to the improvement of welfare in broiler chickens at both juvenile and adult (breeder) stages but progress is hampered
currently by the seemingly conflicting demands of welfare, commercial production, food security and calls for increasing intensification
to curb climate change. Animal welfare is therefore most likely to be improved on a commercial scale by future breeding programmes
that incorporate multiple goals of different stakeholders as far as possible and give higher priority to animal welfare. These include: i)
broilers with high welfare traits; ii) broiler breeders that do not need feed restriction; iii) birds that can be grown in an economically
profitable way; iv) birds with low disease levels without the need for routine medication; v) chicken meat that is healthy and good for
humans to eat; and (vi) broilers and breeders that thrive in systems that are environmentally sustainable. Progress towards achieving
these goals is hampered currently by the assumptions that high juvenile growth rate is incompatible with good welfare and that feed
restriction in adults is inevitable with fast-growing juveniles. We challenge these assumptions at both genetic and whole-animal level
and argue that the conflict between good welfare and productivity can be reduced by making use of all available genetic variation from
existing breeds and other sources and selecting birds in the range of environments they will encounter in commercial production. 
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Introduction
With over 53 billion killed annually for their meat across

the world (Food and Agriculture Organisation 2010),

broiler (meat) chickens raise some of the most serious

animal welfare issues in the whole of agriculture. Modern

breeds of broilers have been heavily selected for high

juvenile growth rate, breast-meat yield and efficiency of

feed conversion (Flock et al 2005; Bessei 2006; Arnould &

Leterrier 2007; Estevez 2007), but this has left them vulner-

able to welfare problems such as susceptibility to cardio-

vascular disease (Mitchell 1997; Julian 1998) and lameness

or difficulty in walking (Kestin et al 1992; Sanotra et al
2001; Bradshaw et al 2002; Knowles et al 2008). 

However, welfare problems are not confined to the young

birds that are killed for meat (de Jong & Guémené 2011).

The early rapid growth rate that has been so important to

intensive production of broilers has also had a concomitant

damaging effect on the welfare of the birds that are grown

to adulthood and used for producing the next generation

(‘breeders’). Breeders rapidly become obese (Dunnington

& Siegel 1985); the males have reduced fertility (McGary

et al 2002) and are reluctant or find it difficult to mate

(Bilcik & Estevez 2005), while the females have multiple

ovulation (Hocking et al 1987) and decreased egg output

(Robinson et al 1991). The breeder birds also have a

tendency for high mortality, locomotory problems

(Katanbaf et al 1989) and high levels of male aggressive-

ness towards females (Millman et al 2000). 

These negative symptoms are commonly avoided in practice

by restricting the amount of food that the growing breeders

(‘breeder rearers’) receive, often to 25–50% of what the

birds would consume if fed ad libitum (Savory & Maros

1993; Ducuypere et al 2007; Renema et al 2007). However,

while restricting the amount of food available greatly

improves the physical health and reproductive potential of

the birds, it also raises welfare problems of its own, since

with such a large degree of feed restriction the birds exhibit

signs of chronic hunger (de Jong et al 2002; Mench 2002;

Hocking 2004; D’Eath et al 2009). Furthermore, as broiler

growth has continued to increase, the degree of feed restric-

tion needed to keep broiler breeders on a healthy growth

trajectory has also increased (Renema et al 2007). Attempts

to mitigate the increasing welfare problems caused by feed

restriction have included reducing the quality of the food, for

example by adding fibre (eg Savory et al 1996; Sandilands

et al 2005, 2006), have proved controversial (Hocking 2006;

D’Eath et al 2009; Nielsen et al 2011), since if long-term
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