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ABSTRACT

This scientific opinion describes welfare aspects of the management and housing of theagrand

and parent stocks (broiler breeders) raised and kept for breeding purposes in EU member states. The
health and welfare consequences were reaieand a risk assessment on the impact of housing and
management on the welfare of broiler breeders, including the influence of genetic selection for fast
growth, was carried out. Quantitative data on the different types of husbandry and management
systemsused in Europe is lacking. In the risk assessment process, the overall top five hazards
according to risk scores were barren environments, high stocking density, fast growth rate, feed
restriction and low light intensity. These varied slightly when therimglaying periods, males
females, and fastlow growing birds were each analysed separately. It is recommended that birds
requiring less feed restriction should be selected as future breeders even if this may involve reduced
selected pressure on highogith rates. To track improvements over time, the degree of feed restriction
required to maintain broiler breeder target weights should be monitored. It is recommended that the
prevalence and effectiveness of different types of mutilations is collectetthando mutilation with

an effect on welfare as severe as those resulting from cutting off toes or dubbing the comb should be
carried out unless justified by evidence for a substantial and unavoidable level of poor iveliaere

birds themselves and othdirds. Furthermore it was recommended that anibmded welfare
outcome indicators for use during monitoring or inspection of breeder stocks, as well as for monitoring
trends over time should be developed
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SUMMARY

On request of the European Commission, the European Food Safety Authority (EFSA) prepared a
scientific opinion on welfaraspects of the management and housing of goaneht and parent
stocks raised and kept for breeding purposes.

Over the second half of the 20th century, the growth rate of commergialiiyiced broiler chickens

has increased at the same time as the feadetsion ratio has been reduced. It has been shown that
this improvement is largely the result of genetic selectibis generally accepted that many of the
welfare problems irbroiler breeders are caused by genetic factors, environmental factoteeand
interaction between therfihe limited numbeof breeder companies that provide the various strains of
broilers used worldwide and widely used guidelines for the housing and management of the grand
parent and parent stocks have the opportunity to infeiéres welfare of broiler breeders.

The comprehensive work related to this mandate was carried out in close collaboration with the
working group on the influence of genetic parameters on the welfare of commercial broilers. It
involved collecting available ala from the industry (technical hearings), information provided by
stakeholders (technical meeting and weebsultation) and from a public call for data. One of the other
major sources of information referred to in this report is the scientific literataeh by systematic
review under Article 36.

In the opinion the following key points were considerethe housing and management of broiler
breeders (parents and grgmarents) in EU member states; the health and welfare consequences; the
use of indictors in practice and a risk assessment on the impact of housing and management on the
welfare of broiler breeders, including genetic selection influences.

In general, parent stock management manuals supplied by the breeding companies are used as
guidelines when constructing houses or establishing management practices for breeder flocks.
Nevertheless, aspects such as national legislation, regional climate or local traditions lead to some
specific differences between countries and companies. As a resudt,ighiittle overview and no
gquantitative data and on what husbandry and management systems are used in Europe. Housing and
management of graRoarent stock is in general similar to that of the parent stock, but with slightly
lower stocking densities andegter emphasis on biosecurity and vaccination. Cage housing can be
used for grangbarent stock, but it is rare.

At the hatchery, chickens that will become parent and gpaneint stock undergo several procedures
before they are transported to the rearfagn. At the hatchery, birds are sexed and commonly
vaccinated. They may also undergo one or more mutilations (e.g. despurring, detoeing, toe clipping,
beak trimming) which have been introduced to reduce injury to other birds in the flock, e.g. feather
and skin damage. Muitilations are carried out depending on the country or at the request of the
customer and it is recommended that quantitative information on the frequency of the different types
of mutilations and the methods used in member states shoulcblleeted. Furthermore, the
consequences for welfare and the effectiveness of mutilations are unknown and some seem to have
become routine for traditional reasons and may no longer be required. It is recommended that no
mutilation with an effect on welfaras severe as those resulting from cutting off toes or dubbing the
comb should be carried out unless justified by evidence for substantial and unavoidable level of poor
welfarein birds themselves and other birddutilations should be carried out by trath personnel

using the least painful methods.

From day one to approximately 18 weeks of age (rearing period), young broiler breeder birds are kept
in singlesex flocks of about 2,568,000 birds, in special light regimes, under high biosecurity

* Lefebvre D, Tatry MV, Shepers F, Rodenburg BT, HurSalaiin A, Allain V, 2010Toward an information
system on broiler welfare: Genetic selection Aspects (TPGAchnical report submitted to EFSAvailable
at: http://www.efsaeuropa.eu.
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requiremerg. Records are kept on their origin, growth rate, feed consumption, daily mortality and any
intervention. At the age of 1Bl weeks the birds are transferred to the production farms where they
stay until they are about @b weeks (production period). Inast cases natural mating is used and,
although aggression by males during mating can cause welfare problems, the extent of the injuries or
their prevalence is unknown. Management influences this, but there may also be a genetic component
that could be useb reduce it.

The amount of feed supplied during rearing is restricted in accordance with set programs limiting
growth rate and body weight to maintain good health and achieve desired levels of fertility. Although
there is a lack of data on the effectfeéd restriction in broiler breeder males and more research is
required. Feed restriction causes welfare problems associated with hunger and leads to increased
competition around feeding time, which may in turn lead to injured birds. But not restrictidg fe
intake will also cause welfare problems in standard birds because of the high body weights.
Alternative feeding strategies, like diet dilution and/or appetite suppressants, do not clearly benefit
broiler breeder welfare. There is a genetic componernth@sdegree of restriction necessary, for
example for mini breeders, is lower than for standard breeding birds. Nevertheless, the degree of
restriction has been increasing over the past few decades in response to genetic selection for higher
growth rates.tlis recommended that birds requiring less feed restriction should be selected as future
breeders even if this may involve reduced selection pressure on high growth rates. To track
improvements over time, the trend in the degree of feed restriction rkdmineaintain broiler breeder
bodyweight targets should be monitored.

Most of the research omelfare indicators has been carried out with broilers or laying hens. Although
many may also be used as indicators of welfare in broiler breeders, -baigeal wkare outcome
indicators for use during monitoring or inspection of graadent and parent stocks, as well as for
monitoring trends over time should be developed. For example, it is recommended thabasédal
welfare outcome indicators related to feat and injury scoring should be developed and used to
assess the level of damage related to aggression during mating, competition for feed and spiking
(replacement of old males by young mature males in the flocks).

Broiler breeders have a need for a pbgbkienvironment that provides comfort and security. Perches

may be a component of this and they should be provided at an early age as it increases the chances of
meeting the behavioural needs of the birds as well as promoting learning to perch andsesintest

boxes. Sufficient perch/platform space should be provided during rearing so that birds learn to
navigate in a thredimensional space and later during the production period to provide space for all
those birds that use them. Even if low percessanf broiler breeder parent and grggadent stock in

Europe are housed in cages, the cages shall fulfil the same requirements for litter, nest box and perches
as agreed upon for laying hens. Environmental enrichment has been shown to be beneficiadcompar

to barren environments. In general commercial farms do not use any environmental enrichment and
more research is needed on the practical application of environmental enrichment e.g. cover panels,
for broiler breeders on European production farms.

In broiler breeders, there is no systematically collected data on health issues such as leg disorders and
contact dermatitis, so their exact prevalence is not known. Even though leg weakness is not
commonly observed due to the feed restriction, the same roskelidtal lesions as those observed in
broilers have been reported in broiler breeders. The prevalence of leg weakness and contact dermatitis
could be monitored using modified versions of the standardised scoring systems developed for
broilers. There is ab a lack of surveillance data for many infectious diseases. However, deviations
from normal water and feed dpke (time, pattern and amount) are interpreted as the first indicators
(early warning) of possible disease.

Some birds are culled on farm duritige rearing and production phases, for selection reasons (birds

not laying or reproducing) or because they are sick or injured. At the end of the production period (60

65 weeks of age), the remaining birds are usually caught, crated and sent for skugbremnercial
slaughterhouses. In some cases, male breeders are not slaughtered but culled and discarded. Transport

EFSA Journal 2010; 8(7):1667 3
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crates (size and height), should be designed, and slaughterhouse facilities equipped for adult broiler
breeder birds (parent stock). If stghter methods are not adapted to the higher weight of the birds,
welfare problems are likely to occur e.g. shackling may injure the birds and there may be inadequate
electro stunning due to incorrect voltage and current. Training for those who culr imaiézlers

should be put in place and recording animased welfare outcome measures, such as number of birds
dead on arrival at the slaughterhouse, should be introduced.

In the risk assessment, the probability of exposure to a hazard and the magnitbhdeetiects
(consequences) of that exposure were estimated. Four parameters were scored to assess the importance
of a hazard, these were the intensity of the adverse effect that the hazard causes, the duration of the
adverse effect, the probability of audverse effect given exposure to a hazard and, finally, the
probability of exposure to the hazard. The top five overall hazards according to risk scores were
identified as barren environments, high stocking density, fast growth rate, feed restrictimwand |

light intensity. These five hazards were ranked highly either because the adverse effects are intense
and/or prolonged, and/or the probability of the birds being exposed to these hazards is high and the
probability of experiencing adverse effects whapased to these hazards is high. A hazard's risk
score ranking does not necessarily correlate with its welfare impact or magnitude ranking (although
there is reasonable similarity between the risk score and welfare impact profiles. The magnitude and
welfare impact scores for the categorical groups (production and rearing, males and females, fast and
slow growing) of broiler breeders were estimated. The trend in the top five for these different
categories were similar, despite the groups being chosen spliyifiecause of their differences. In

the assessment process greater uncertainty was identified in the conditional probability of exposure
than intensity. This is likely to be a true reflection of knowledge in the field as there is relatively more
information available describing adverse effects; their intensity and duration, than there is quantifying
how extensive the problem is.

It was recognised by the experts that probabilities vary from region to region, country to country and
between different typesf farming system and so probability estimates consequently had large ranges.
Routine data collection across Europe would help to make these estimates more accurate and this is
recommended.
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BACKGROUND AS PROVIDE D BY THE COMMISSION

The Community Action Plan on the Protection and Welfare of Animals has as one of the main areas of
a c t iumgrading existing minimum standards for animal protection and welfare as well as possibly
elaborating minimum standards for species or issues that are not currently addressed in EU
|l egi sl ationo.

Council Directive 2007/43/EQaying down minimum rules fothe protection of chickens kept for

meat production calls for the Commission to submit to the European Parliament and to the Council a
report concerning the influence of genetic parameters on identified deficiencies resulting in poor
welfare of chickens.

The report of the Scientific Committee on Animal Health and Animal Welfare of 21 March 2000 on
the Welfare of Chickens Kept for Meat Production (Broilers) concluded that a wide range of metabolic
and behavioural traits in broilers has been changed by iselgrhactices. It seems that many welfare
problems in broilers emanate from the way the animals and the parent stock are bred. In particular,
major concerns for animal welfare are the metabolic disorders resulting in leg problems, ascites and
sudden deatByndrome and other health problems. Genetic selection practices might as well influence
resistance to stress. The report also concluded there are also welfare concerns about the way broiler
breeder birds themselves are kept in particular with regardedafed space restrictions.

TERMS OF REFERENCE ASPROVIDED BY THE COMMISSION

The Commission therefore considers it opportune to request EFSA to assess all the scientific and
commercial information available on the genetics of broilers as well as on ta@enafl grandparent

and parent stocks and then to issue two scientific opinions, the first one on the influence of these
genetic parameters on the welfare and the resistance to stress of commercial broilers and the second
one on the welfare of grasmhrentand parent stocks raised and kept for breeding purposes.

It is preferable to carry out the assessments in two steps.

As a first step of the mandate, all data available worldwide on genetics either from scientific studies or

from stakeholders and breediogmpanies should be collected and assessed. Furthermore, the data on

the welfare aspects of the management and housing of thegaesmts and parents stocks raised and

kept for breeding purposes should also be collected and assessed. Account shaksuh lug the
results of the research project entitled ABroil ¢
the new scientific development in this area. The above mentioned scientific and commercial data
should be assessed by 28 February 2010.

As a second step and considering the Scientific Report provided from the data collection, two parallel
Scientific Opinions, adopting a harmonised approach, should be developed:

A to assess which elements of broiler breeder bird selection have an impactvegiféine of
commercial broilers and on their resistance to stress. Recommendations on how negative impacts
could be minimised through different selection criteria should be issued.

A to address the welfare aspects of the management and housing of thpageant and parent
stocks raised and kept for breeding purposes.

® Council Directive 2007/43/EC of 28 June 2007 laying down minimum rules for the protection of chickens kept
for meat production (Text with EEA relevance). OJ L 182, 12.7.20079 28
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ASSESSMENT

1. Introduction

Over the second half of the 26entury,chicken meat has become a major source of animal protein in

the human diet. During this period, the growth rate of comm@kygiroduced broiler chickens has

been greatly increased: standard broiler chickens now reach 1.5 kg body weight in 30 days whereas
120 days were needed in the 1950s. Simultaneously, the feed conversion ratio (the amount of feed
eaten per kg of chicken gwth) was reduced from 4.4 to 1.47. It has been shown that this
improvement is largely the result of genetic selection (Havenstein et al., 2003). Broiler breeding is a
dynamic process of chicken populations that gradually change the various traitsest.iffteaits that

initially were of no interest may, after a while (some years), start to change in an antagonistic way due
to an unfavourable genetic correlation (e.g. leg disorders, metabolic diseases) causing the breeding
company to include that new trdh the breeding index. Selection for fast early growth rate has
resulted in major changes in the anatomy and physiology of broilers, and led to various welfare
problems (SCAHAW, 2000; Bessei, 2006). This dynamic selection process means that observations
done 10 years ago may not be completely relevant today. Welfare implications of the housing and
feeding of broiler breeders are also important issues (Decuypere et al., 2006; Renema et al., 2007). It is
generally accepted that most of the welfare problarescaused by genetic factors, environmental
factors and interactions between them. Research on abawad (outcome) indicators of animal
welfare is making it increasingly feasible to assgeBare and to monitor changes over time. Thus it

may be possib to evaluate the consequence of breeding strategies on broiler and broiler breeder
welfare and so analyse trends.

Approximately 6070 % of the world broiler breeding is conducted by European companies and the
demand for their products from outside Ewrap increasing (see Appendix A). Breeding companies
provide lines for the various types of broilers needed worldwide and only very few companies supply
the world with broiler breeders and broiler chickens. They have therefore the opportunity to influence
the welfare of all broilers through genetic selection, both on welfare and robustness as well as
productivity.

2. Scope and objectives

The scope of this Scientific Opinidiocuses orthe breeding stock used to produce standard meat
producing chickens that tigally weigh approximately 2.5 kg by 42 days of age (i.e. broilers).

The present Opinion addresses the welfare aspects of housing and management of broiler breeder
stocks.

This Opinion is laid out as follows. Chapter 3 describes both husbandry and managempects

during hatching, rearing and production through to slaughter of the breeding stock. Chapter 4 looks at
the welfare aspects of husbandry and management, including biosecurity and hygiene. In Chapter 5
some practical welfare indicators are ddsedi. Chapter 6 presents a risk assessment identifying the
hazards and evaluating the consequences of exposure to such hazards. Finally, conclusions and
recommendations are given.

Two ad hocexpert working groups were established in response to the rdgpreghe Commission
to prepare this Scientific Opinion and they have worked in close cooperation. The Working Groups
have also made use of technical hearings with experts from the breeding fdutrynation

® The Working Group directly received information from Ararie Neeteson (European Federation of Farm
Animal Breeders, EFFAB), Mark Cooper (Cobb), Yves Jégo (Hubbard), and Ken Laughlin (Aviagen) as hearing
experts
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provided by stakeholders and collected bySBF as well as outcomes from a systematic review of the
literaturé.

The lack of published data in some aspects of the question was, in part, compensated by information
supplied at the technical hearings. Although this information could not be veriteddaw to the

normal scientific standards of peer reviewed publications, the working group decided to use industry
based information in this report to make it more complete and comprehensive.

3. Housing and management of broiler breeders (parents and grandpents)

The following sections set out a general description of the housing and management of broiler
breeders (parents and grandparents) in EU member states. However, the health and welfare
consequences are further discussed in Sedtion

In general, parent stock management man@bl§ 2008;Hubbard,2009a Aviagen, 2009 supplied

by the breeding companies are used as guidelines when constructing houses or establishing
management practices for breeder flocks (Laughlin, 2008yertheless, aspects such as national
legislation, regional climate or local traditions will lead to some specific differences between countries
and companies. The main part of this chapter refers to parent stock although most of it is also
applicable tograndparent stock; differences specifically related to the housing and management of
grandparent stock are mentioned in Sec8h The figures mainly concern the standard fast growing
genotype, and there is a specific Sat({®.8) dedicated to medium to slow growing alternative breeds.

3.1. Hatching

At the hatchery, chickens that will become parent and grandparent stock undergo several procedures
before they are transported to the rearing farm. First, a selection takes pldiehinthe good quality

chicks are separated from nbatched eggs and poorer quality chicks, and then the chicks are sexed

by ventsexing. Male chicks from the female line and female chicks from the male line are separated
from the other chicks (i.e. fen&athicks from the female line and male chicks from the male line) that

will go to the rearing farm. Weak, malformed or rejected chicks are culled, commonly usirga€0

or instantaneous mechanical destructandimnmanChi c ks
countries also against infectious bronchitis and Newcastle disease. Finally, the chicks are transported
as dayolds to the rearing farm.

3.2. Mutilations

Various mutilations are carried out depending on the country (national legislation), custqoest,

local tradition and the specific hybrid. In many European countries the toes of male chicks are clipped
(which can be the toe that points backwards or inwards) and the males of some lines or crosses are de
spurred (ref. technical hearing). Bpuring as well as toe clipping are done to decrease the risk of
skin damage to other birds. It is performed by theomotery, i.e. pressing the spurs briefly against a

hot wire or blade, which stops the spurs growing and effects haemostasis. This imgeebrthe
hatchery by trained personnel. Bgurring is not a universal breeder recommendation and there are no
figures available on what proportion of male breeder stock undergo this procedure, but it is extremely
variable. Detoeing is carried using ahblade or hot wire, at the hatchery, using the same method as
described above for égpurring. Most parent stock males undergeaasng, although the proportion

may vary considerably between locations (ref. technical hearing).

" European Food Safety Authity; Public call for data on health and welfare aspects of genetic selection of
broilers. EFSA Journal 2009; 7(12):1439 [195 pp.]. doi:10.2903/j.efsa.2009.1439. Available online:
www.efsa.europa.eu

8 Lefebvre D, Tatry MV, Shepers F, Rodenburg BT, HurBalaiin A, Allain V, 2010Toward an information
system on broiler welfare: Genetic selection Aspects (TOGA). Technical report submitted to/&fR8able

at: http://www.efsaeuropa.eu.
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Toe clipping can also bepplied in broiler breeders for identification purposes, using the same
technique as described above. The purpose is to permanently identiiddzhicks and maintain the

same marking for mature birds. The procedure is only used for grandparent chickandore applied

to both male and female birds. For male birds, this means that if toes 4 and/or 5 are clipped to prevent
injuries to females during mating, one additional toe is normally clipped to be used as a genetic
identification. In total, this typeof toe clipping is applied to a very small humber bifds (ref.
technical hearing) but here are alternative methods of identification.

Comb dubbing may also be carried out on male broiler breeders using scissors, at the hatchery. This is
not a breeder remmendation, and it is estimated that fewer than 10 % of males undergo this
procedure, and only upon customer request (ref. technical hearing

The majority of male broiler breeders are beak trimmed but it is also commonly done in female birds.
This mutilgion can be applied to one or both sexes depending on the country and local situation.
When the infrared method is used for beak trimming (Henderson et al., 2009) this is carried out at the
hatchery (e.g. Germany and UK). When other methods are usedafotrlbeming, such as a hot or

cold blade (Henderson et al., 2009) it may be done at the farm. The age at which beak trimming of
broiler breeders is carried out varies, but it is usually carried out before the bird® atey3 old,
although there are cas®hen it is carried out later, up to two weeks of age. The tendency is towards
using the infrared method, and 2 large breeder companies are offering this service at the hatcheries,
which also makes it more consistent as it is then carried out by vesyienxped staff (ref. technical
hearing).

At the hatchery, birds are sexed, commonly vaccinated and may undergo one or more mutilations at
this time.

Quantitative information on the frequency of mutilations is not available.
3.3. Rearing period

3.3.1. Housing during the rearing period

From day 1, when the birds are placed in the house, unll®&eeks of age when they are
transferred to the production unit, they are kept in siaghbegroups. The standard group size during
rearing is 2,508,000 birds. There caretseveral such pens in the same house, resulting in a total of
approximately 10,000,000 birds per house or farm.

The standard broiler breeder rearing unit houses in Europe are mechanically ventilated and window
less (Hocking, 2004). However, some housds have windows and in at least one member state
(Sweden) this is a legal requirement. The walls and the roof are insulated and the floor is concrete. The
houses receiving the dayd chicks will have heating, to provide a suitable environment fordhagy

birds. Wholeroom heating is used in many countries. The temperature is adjusted to approximately 30
C on day 1, and then is gradually decreased t821€. Similar temperature ranges apply to zonal
brooder systems, i.e. systems based on using leadéts in restricted areas of the building, although
temperatures directly under brooders can be somewhat higher. In some countries, in particular in
Eastern Europe, they are also reared in egyéed houses.

For rearing broiler breeders, litter is usuallsed on the entire floor area, i.e. no slatted floor area is
provided. This means that there is no manure removal during {#@ W@eks that the birds are kept in

the rearing unit. Instead, the manure becomes an integrated part of the litter. Theatittéal used is

often woodshavings, peat or straw, but other materials are also used. Maintaining a dry, good litter
condition is important, as wet litter increases the risk of microbial diseases, and skin problems such as
contact dermatitis (e.g. fopad dermatitis and hock burn). Adequate ventilation is therefore essential.

A very small number of farms in Europe use miti#éii battery cages for rearing broiler breeders, but

this cannot be regarded as standard practice.
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Breeding companies recommend tphatches are provided in the female groups, to accustom the hens
to different levels, and for them to develop a sense of balance and to learn how to jump in order to
facilitate nesting behaviour later (Estevez, 2009). In many countries raised platfamatead of
perched are used for this purpose usually frord 8veeks of age. Sweden requires perches from day
one.

The health of the broiler breeders has the potential to affect the health of large numbers of commercial
broilers and so, in order to proeichealthy chicks for production, it is considered crucial to manage
the broiler breeder environment to be as disé@®e as possible. Biosecurity, hygiene and disease
control are essential criteria in the design of broiler breeder houses and their mertagem

Water is generally supplied automatically by nipple drinkers, bell drinkers or cups. The feed, which

can be pelleted except for during the first few weeks when crumbs or mash is fed, is provided on
feeder tracks or pans or scattered on the floor, acommhy usi ng so called O6spi |
feed, to encourage uniform feed intake (Hocking, 2004). However, mash feed may also be used during

the entire rearing period. Spin feeding can be seen as a type of environmental enrichment as it
encouragesdraging behaviour. The feed is evenly distributed to minimize competition due to feed
restriction (see below). When spin feeders are used, one feeder can normally cover up2&02000

animals.

From day one to approximately 18 weeks of age, young btmiterder birds are kept in singdex
flocks of about 2,503,000 birds. Such houses are often windess, mechanically ventilated,
insulated and heated, although in some regions the houses arsidgzenThe floor is covered with
litter. Raised platformer perches may be provided. Biosecurity requirements are high.

Cagerearing of broiler breeders is rare.

Overall, thereis a lack of quantitative data on what husbandry and management systems are used in
Europe.

3.3.2. Management during the rearing period

3.3.2.1. Recad keeping

As with any type of animal production, broiler breeder stockpersons keep records of their birds and
any events occurring during a production cycle. Such records will normally include information on the
number of chicks placed on day one, thgiorof the chicks and the age of their parents. Furthermore,

it will include data on growth, water consumption, feed consumption and feed type, daily mortality,

including birds found dead, and birds culled, and sometimes the cause of death. Recorddatelude

on interventions such as vaccinations, mutilations and medical treatment of the flock.

3.3.2.2. Stocking density

In most countries, the stocking density of broiler breeder flocks during rearing is not limited by
legislation. Instead, the parent stock managegmeanuals supplied by the breeding companies are
used as a guideline when stocking density is to be decided. Commonly, densitie® birelsint
(approx 1021 kg/nf, males) and A0 birds/m (approx 1319 kg/nf, females). Lower stocking
densities are uslly applied in opersided houses. During the first week or weeks the stocking density
i calculated in the number of birds pef iis usually considerably higher, especially when spot
brooding is applied. The weight of a broiler breeder hen is approXymtieg on day 1, and by 18
weeks of age the target weight is -1.8 kg. The target weight of a broiler breeder male is
approximately 2.6 kg by 18 weeks of age.

3.3.2.3. Lighting regimes

With respect to lighting schedules the recommendations from the breedingréempre normally
followed, sometimes with minor modifications. Dald chicks are usually kept under continuous or
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nearcontinuous light for the first few days before the lighting programme is started. Commonly, light
programmes provide 8 hr light duritige rearing phase after the first to the second week of life. After
the first week, when relatively bright light (2@0 lux) is used at least in the brooding area, the light
intensity is usually 10 lux, although one breeder company recommends ehlyl6x at 20 weeks

of age (Cobb Breeder Magement Guidé Cobb,20080nline). During the production stage, light is
increased to 480 lux in darkout housing and 8@00 lux in natural dayligh{Cobb Breeder
Management GuideCobb,20080nling). For nonbeak trimmed birds, light intensity is normally not
above 10 lux during the rearing period.

For opensided houses and other flocks with natural daylight, a different approach may be necessary in
relation to both dajyength control and light intensity. Fexample a curtain system can be used, or
considerably higher light intensity levels and greater variations itesi@gh have to be handled.

3.3.2.4. Feeding regimes

The amount of feed supplied to broiler breeders during rearing is restricted. If broiler breeders w

fed standard broiler dietsd libitumduring their entire life, like commercial broilers, they would grow

too rapidly and become far too heavy to maintain good health before reaching the age of sexual
maturity. This would have detrimental effects orithhealth, their fertility and their welfare (see
Decuypere et al., 2006). Hence, feed restriction programmes are applied to achieve set target
bodyweights at a particular age (Renema et al., 2007). Males and females follow separate feeding
programmes, wich is the main reason for housing them separately during rearing (Laughlin, 2009).

The possible negative welfare aspects of imposing feed restrictions are discussed below. The most
severe restriction usually occurs between 7/8 and 15/16 weeks (De Jodgrees] 2006). Feed
allocations during rearing are about one quarter to one third of the intake of unrestricted fed birds
(Mench, 2002). There are a number of different designs of feed restriction programmes. In many parts

of the world,sec al | e-dday dkifppedi ng programmes are still wi
feeding programmes is that the amount of food supplied on a daily basis is relatively small, and in this

way one can be sure that the food reaches all birds when distributed. Usuddlyebeive no feed at

al | on Oskipd days, except possibly some scratc
week will be the same irrespectively of the programme applied, and the amount of feed supplied will

be the same on all days whendée served.

Within the European Union, skigday feeding programmes are often applied; mainly 6/1, 5/2 or 4/3
feeding programmes are seen. In 6/1 feeding programmes, birds receive feed for six consecutive days
and then there is one day without feed befgik new days with feed, and so on. This means that there

is one day without feed per week. In 5/2 programmes, the birds will receive feed on five out of seven
days per week, whereas no feed will be served on the remaining two days, which will not be
congcutive. For example, these birds may receive feed during three consecutive days, then one day
without feed, followed by two days with feed, followed by one day without feed, and then the same
scheme is applied again for the following week. In Sweden &hd taily feeding regime is required.

(ref. technical hearing). Scientific experiments have evaluated various types of diets, including
Oappetite suppressantso, diet dilution and/or i
feed restrictio. Different types of restriction programmes, limiting the number of feedings per day
and the total time when feed is available have also been examined. In addition, broiler breeder diets
are designed to have a lower nutritive density than, for exampmerbfeed, and a typical broiler
breeder diet for the rearing period will have an energy content of approxX2Z80Gcal/kg Hubbard

2009a onlingAviagen 2009, onling

3.3.2.5. Feed types

From day 1, the birds are fed a crumb starter atielibitum until 2-3 weeks of age. In the beginning

feed is sometimes given in small amounts several times a day to encourage eating. A second pelleted
starter feed may then be introduced or the birds are transferred directly to a grower feed, and the
amount of feed given isrhited. Birds are then fed a grower diet until the age ef8%veeks when
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they start receiving a pttereeder diet. From 15 to 16 weeks of age the amount of feed is increased to
support the onset of egg production.

3.3.2.6. Trough space

Initially approximately 5cnrof f eedi ng space per bird is recomm
manuals (unless spieeders are used), from 5 weeks of age this is increased to 10 cm per bird, and

from 10 weeks of age 15 cm per bird will be required. To balance the feeding prograraggar

weighing of the birds is necessary to keep a uniform body weight in the flocks. The maximum feed
distribution time for track feeders is recommended to be no more tdamiButes. Sufficient feeder

space and fast feed distribution is importamtensure bird weight uniformity and to minimise
aggression around feeding, and so minimize the risk of injury. It is important that all birds receive

their allocated ration of feed.

3.3.2.7. Water supply

For water equipment, one nipple ped® birds is recommered, or 1.52.5 cm per bird if bell or

trough drinkers are used. In hot climates, more space is required. During their first weeks of life, the
birds usually have free access to water during all times later, however, water access may be restricted
e.g. turing off the water for a few hours (Hocking, 2004). Water is then available for a couple of
hours around feeding time, and possibly also on other occasions during the day. This is done to avoid
spillage or excessive drinking (polydipsia) resulting in wietdi(Hocking et al., 1993).

3.3.2.8. Litter

New litter material can be added during the rearing period, if necessary. The used litter is usually
completely removed after each batch, and the house is cleaned and disinfected before a new batch
enters the house.

3.3.2.9. Healh issues

Because of the strict health requirements for broiler breeders, the birds are normally vaccinated against

a number of infectious diseases, such as Mar ek
Gumboro disease (IBD), chicken infectioarsaemia, avian encephalomyelitis and Newcastle disease.

There are regional differences between vaccination schemes, partly related to national requirements or

to the disease situation in that area. Vaccination against salmonellosis, for examgéelimsmany

countries but not recommended or allowed in others. Most of the vaccines mentioned are administered
via the drinking water or as an aerosol spray;
where the first dose is normally given at théchary).

Broiler breeders are often blood sampled from the wing vein under the supervision of an Official
Veterinarian before the birds are transferred to the production farm, at around wbgktd £heck

for any infection, and to check that the hensehawfficient antibodies to provide passive immunity to
their offspring and protection against early infection (Butter and Walter 2009).

3.3.2.10.Mortality and culling

From dayold until they are transferred at-P@ weeks, the expected mortality, including cull{fay

l eg problems, birds being too small (6r umdt so6) , b
for females and 8 % for males (ref. technical hearing). There is also some more focussed culling for
example birds of the wrong sex. Sexing erames commonly seen ind % of the birds, but not all are

detected during the rearing phase; culling can reae201% for males, but is considerably lower for

females.
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3.3.2.11 Legislation

Currently, very few EU member states have specific detailed legislatidedata the housing and
management of broiler breeders during the rearing and/or production phase. The Directive 88/58/EC
concerning the protection of animals kept for farming purposes covers requirements for staffing,
record keeping and management of sickinjured animals in general, and is applicable to broiler
breeders.

Commonly applied stocking densities for broiler breeders during rearing&tgrds/nt (males) and
7-10 birds/m (females) respectively.

Specifc lighting schedules are used.

Birds ae feedrestricted in accordance with set programs throughout rearing to limit growth rate and
body weight and to achieve desired levels of fertility.

Beak trimming can be carried out to reduce the damage due to injurious pecking, and birds are
vaccinatedagainst numerous diseases.

At the age of 1€1 weeks the birds are transferred to the production farms.

Flock uniformity is considered important asréiduces bis fighting over feedin this way it helps
prevent some birds not getting their intendeztifallocation, anddcoming even more hungrgs well
as birddnflicting injury on each other

3.4. Production period

3.4.1. Housing during the production period

Usually the production period starts betweer228veeks of age and lasts until-69 weeks of age.

Natual mating in broilers, rather than artificial insemination, is common in EU countries. Males and
females are transported from the rearing farm to the production farm and housed together in the broiler
breeder house. Often the male birds (approximatelgdedSection 3.4.2) are placed in the production
house a couple of days prior to the arrival of the hens. Common group size during the production
period is 3,008,000 birds, but it is sometimes lower. Several groups can be kept in the same house,
resultingin approximately 10,0630,000 birds per house or farm. One farm can have one or more
houses on the same premises.

As in the rearing period it is considered crucial for the broiler breeder environment to be as disease
free as possible and so biosecuritygiene and disease control are essential criteria in the design of
broiler breeder houses and management systems.

No comprehensive data are available about husbandry and management systems in Europe, but
standard production houses in Northern Europe amdomrless and mechanicathentilated.
However, some houses will have windows (a legal requiremesbtime countrigsalthough the
windows are often covered as daylight may conflict with the lighting schedulepoetentshadows

which may frighten birdsLighting schedules affect reproduction and so all light entering the building

has to be controlled in some way. Windows are often present in houses in France and daylight is
complemented with artificial light to ensure the lighting schedule. The wallsoaf are insulated and

the floors are concrete. Whaleom heating is used in many countries. The room temperature is
adjusted to approximately 20 C. For example, in Italy, France, Spain and Eastern Europe there are also
opensided layer houses. Multier cage systems are used in a limited number of farms, mainly in The
Netherlands, and Germany. In these systems, groups-t®@®8tandard hybrid birds are housed per

® Council Directive 98/58/EC of 20 July 1998 concerning the protectfcamimals kept for farming purposes.
OJ L 221, 8.8.1998, p. P27.
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cage with natural mating. Feed, water, automatic nests and perches are present butraagter.

Less than 5 % of the parent stock in Eurggieept in such systems. A small number of farms, mainly

in Southern Europe (Portugal, Spain, France, but also in Poland), have breeder hens housed in non
enriched conventional cage systems, siglgroup cages, with artificial insemination. Cage housing
appears to be used for standard hybrid parent
parent stock, with some differences between different breeder companies. In total, approxidately 1

% of the parent stock in Europe is kept in cages. Whether these birds are kept in furnished cages or in
conventional cages (of the type that in the process of being phased out for laying hens because they do
not contain a nest box, litter or perch) iffidult to determine. Colony cages (such as the ones used in

The Netherlands and Germany) do have nest boxes, males present (natural mating) and perches, but
these cages do not have litter and thus are not completely comparable with enriched cageg for layi
hens.

Usually, houses during the production period of broiler breeders have a litter area and some proportion
of the floor as a raised slatted area. About half of the EU farms havihichef the floor area as

raised slats and twihirds covered withitter. The size of the raised slatted area may vary between 20
60% but rarely exceeds 50% of the total floor area (see Breeder Manuals). The litter material used is
often wood shavings or straw. Usually the litter material is removed completely aftedwaction

round and the house is cleaned and disinfected before the new flock arrives. Maintaining a good and
dry litter quality is essential for keeping the nests and eggs clean so as to protect the health of future
chicks. The height of the slats is nom than 60 cm above litter. Nests are positioned on the slats and
can either be collective nests with an automated collection belt or individual nests with litter (like
wood shavings or straw) and manual egg collection. Collective nests are most comiBbn in
countries. Water is provided on the slatted area. Feed is usually provided in the litter area, or can be
provided both in the litter and on the slats. Perches are not very common in production houses, but are
required by legislation in Sweden and NoywAn alternative to percheare elevated platformsas

used inSweden But it is not know how many birds atesing perches/ platforms and hovoften.

Usually the houses do not have a manure removal system for regular removal of manure during the
productionperiod. Instead, there is a deep pit under the slatted floor area where manure collects until
the entire house is cleaned after the production round.

Feed, which is either pelleted or mash, is provided on feeder tracks or in feeder pans. Males and
femaleshave separate feeding systems. Males are usually fed using feeder pans which are situated
high enough so that hens cannot eat from them, whereas grills are placed on the female feed tracks or
pans allowing hens to put their heads through but not maleshvilaive wider heads. Some farmers
scatter grain, grit or oyster shells in the litter in the middle of the afternoon to stimulate foraging and
mating behaviour. This can be done either by hand or by an automated system. Water is supplied
automatically usingups, bell drinkers or nipples. Bell drinkers are probably still most common but
nipples are becoming more popular.

The laying period starts at 22 weeks and continues until-66 weeks in most cases, natural mating
is used.

Birds are normally slaughted at a body weight of between 4 and 5 kg.

Production houses are often windtegs, mechanically ventilated, and insulated, although-sjoiea
houses can be seen in some regions.

A raised slatted area and a littered area are used commaniyore than @6 of the area being
slatted. Nestare provided.

Malesand females are fed separately.
Biosecurity requirements are high.

Little data available about husbandry and management systems in Europe.
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3.4.2. Management during the production period

Stockpersons keegeords of the number of birds placed in the house, the origin of the birds, the age
of the birds, and any events. Furthermore, production data are included such as the number of eggs
produced, hatching egg numbers, average egg weight and egg mass.dkeeid ngicorded, as well as

feed type, feed clean up time and body weights (weekly at least until 35 weeks of age,-&very 3
weeks from 35 weeks of age onwards). Water consumption is recorded as well as housing and outdoor
temperatures. Mortality is recard, including birds found dead, birds culled, and sometimes, the cause

of death. Records must include data about any medical treatment of the flock; this is an EU
requirement (EU General Directive on farm animals 98/58).

The major goals in the managemenftadult breeders are to maintain the health status of the flock
while allowing for a continued, but slow increase in body weight in order to keep egg production at a
high level. Major criteria for monitoring birds for management purposes include bodytweagly
condition, egg production and hatching, hatchability and infertility, egg weight and egg mass (Leeson
and Summers, 2000).

Males are selected before transfer to the production house on the basis of body weight (avoiding birds
that are either too la@y or too light), feather cover, and body, leg and toe condition. The percentage
of males placed in the production house at the age of transfer varies betivkeén, 8vith the aim to

have a maximum of-8.5 % males at 23 weeks of age when egg produdi@mtssThe percentage of

males is dependent on country and individual farm management.

Male selection continues during the laying period. Important selection criteria are male reproductive
activity (nonmating males), extreme body weight and leg conditidale mortality during the
production phase is about 10 % and abou23.3% of the males are culled due to the selection criteria
above.

Female mortality during the laying period is on average 9 % but may vary betwie8o4 The
percentage of hens cullgdie to selection is about2l% during the production period, making a total
mortality of 514 %. Mortality in the laying period for parent stock was recorded as 9.5 % and in male
and female parent lines ranged from110% in Europe in a large data seffiefd records (Hocking

and McCoquodale, 2008). In the same paper mortality was shown to decline annually over the
previous decade by 0.69, 0.05 and 0.41 % respectively forlmaleemaleline (grandparents) and
parent stocks at the same time that tfualpction of hatching eggs increased by 0.6, 1.8 and 1.3/year.

During the rearing period, in most countries the stocking density of broiler breeder flocks is not
limited by legislation and parent stock manuals are often followed with respect to stocksity.de
Stocking density in EU countries ranges from 5 to 8.5 bird¢approximately 264 kg/nf at 60
weeks of age, based on hen weight). The lowest densities are applied isidgukmmouses. The
Netherlands has legislation for the laying period thatitdinstocking density to 7.7 birds!m
(approximately 31 kg/A) and at least 300 criitter area per bird, whereas Sweden and Norway has a
maximum stocking density of 7.5 and 7.0 bird$/respectively (approximately 280 kg/nf) during

the laying period. Wights increase from about 2.6 kg at 18 weeks of age up .38y at 60 weeks

of age for the males, and from 1.9 kg at 18 weeks of age up-tb@BKg at 60 weeks of age for the
females.

Weight control is important during the laying period and sdpdeeding is applied for males and
females. Feed is not as severely restricted as during the rearing period; however, feeding is carefully
controlled during the laying period for both males and females (Hocking, 2009). This implies that
birds may be restited to 4580 % of thead libitumintake until the peak of lay (Bruggeman et al.,
1999) and to about 80 % afl libitumintake after peak of lay (Hocking et al., 2002). Feed is provided
daily either early in the morning about half an hour after light®pabout 58 h after lights on. Males

should not lose weight but not become too heavy as it has adverse effects on fertility, especially after
30 weeks of age but small weekly body weight increases after 30 weeks of age are necessary to
maintain fertility (Hocking, 2009). For the females, the aim is to start the egg production (5%
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production) at 225 weeks of age. Egg production and body condition determine the amount of feed
provided. When the flock reacheslB % production a larger increase in feeddwvised until peak
production (around 30 weeks of age). After peak production feed intake is decreased slowly to prevent
fat deposition and too sharp a decrease in egg production (Hocking, 2009).

Breeding companies advise 15 cm feeder space for the hérZdarm feeder space for the males.
With pan feeders, the number of males per pan is advised to be 8 and the number ofl2eireé&0
distribution time is recommended to be thfeer minutes. For the water equipment, it is advised to
have 6680 birds pebell drinker, 15 birds per cup or 6 birds per nipple.

Like for the rearing period, water is often not availaételibitum but is restricted to prevent over
drinking (6polydipsiad) and spilling. lttwo gener a
hours after feeding, and during one hour in the afternoon just before lights turn off. It is essential to
monitor the water intake of the birds and not to be too restrictive because that will have adverse effects

on production and health. In some ntiies, water access is not restricted at all during the production

period.

With respect to lighting schedules the recommendations from the breeding companies are generally
followed. Around the age of transfer to the production house the light perio@sesr&rom 8 hours

per day to 1816 hours light at 28 weeks of age. Light intensity increases-&8040x between 121

weeks of age, depending on the age of transfer to the production house. fbeakttimmed birds,

light intensities of 2810 lux may le applied. For opesided houses and houses with natural daylight a
different approach may be necessary.

Nests can be either individual nests or collective nests. The industry recommended number of hens per
nest is four to five hens for individual nests 480-90 hens per metre for automatic collective nests. In
general, automatic collective nests are positioned on the raised slats.

Males and females generally become sexually mature betwe2® @8eks of age. It is important that

males and females are adjy mature to prevent problems with oweating and aggression towards
females, or inactive males. Immature males should not be transferred to the production house. If males
are too aggressive towards females, females may become fearful and hide sigt{Mitlenan et al.,

2000) and in that case some of the males are removed and replaced later.

A procedure called O6spikingd is common around 4(
others. Inactive males in bad condition are removed and egpblac younger mature males, with the

objective of maintainingoroductivity of fertile egggo the end of the breeding period (Leeson and
Summers, 2000). Spikingepresentsa risk of introduction of pathogens and strict biosecurity
conditions are thereforaecessarylintroduction of new birds woulélso be expected to increase
aggression.

During the production period the proportion of males decreases (mainly due to selection) from about
7-9% around 23 weeks of age until 6% at 60 weeks of age.

From the secondalf of the laying period onwards, the feather cover of the hens often deteriorates.
This can be due to pecking behaviour but the main factor is the mating behaviour. The quality of the
feather cover differs between different types of hybrids. This ieltake issue for transport, thermal
regulation and injury.

Blood samples are taken at regular intervals (every 12 weeks) for monitoring diégasnations are
not as frequent as during the rearing period and in EU countries usually broiler breedees rece
vaccinations only against infectious bronchitis during the production period.

Males and females generally become sexually mature between 18 and 23 weeks of age.

Stocking densities commonly applied range fror85% birds/m.
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Feed is provided dailylthough some restriction is imposed.

In some countries, a proportion of the old males are replaced by younger mature males at around 40
weeks of age to Iimprove fertility results, so ca

The percentage of males at the start of the produpgoiod is approximately-8 %, and decreases to
approximately 6 % at the end of the production period, due to selection culling.

3.5. Culling methods

As mentioned above, some birds will be culled during the rearing and production periods. In many
cases thesare selection culls, where mainly male birds but also some female birds are removed from
further breeding. Furthermore, sick or injured birds may be culled for animal welfare reasons.

The main method used for -darm culling of a limited number of sick amjured birds is manual neck
dislocation. In some countries a stunning prior to neck dislocation is required; this is usually carried
out by a percussive blow to the head. A percussive blow to the head may also be used to kill and not
only to stun a birdin the EC regulation on the killing of animals (Council Regulation (EC) No
1099/2009 to be applied after Jan 1 2813nanual or mechanical cervical dislocation will only be
allowed for poultry up to 5 kg live weight, regardless of whether stunning isarseot. For birds
weighing more than 3 kg, which applies to all adult broiler breeders, only mechanical (i.e. not manual)
cervical dislocation will be allowed. For male broileedes, that may weigh more than 5 kg, other
methods of killing will then hee to be usedPossible methods for these birds are stunning using a
captive bolt gun designed for poultry, or electrical stunning, followed by bleeding to death. Training
for those who cull broiler breeders will be needed.

For a detailed description offflirent stunning and killing methods for poultry, see the EFSA report
on animal welfare at slaughter and killing (EFSA, 2004a).

3.6. Transport

In contrast to laying hens, broiler breeders are usually reasonably well muscled at the end of their
production periodefore slaughter, and there is a potential value in the meat from these birds. Hence,
endof-lay broiler breeders are normally sent for commercial slaughter. At the farm the birds are
caught manually, as the type of automatic catcher sometimes usednimential broilers cannot be

used in sheds with raised floors. Catching usually takes place at low light levels, e.g. when the lights
have been turned out, as birds are calmer in dim light. The birds are then placed in crates, which can
be standard broilarates or crates that are somewhat higher, as the breeders are heavier and taller than
a standard broiler. Broiler breeders can also be transported in large containers. The stocking rate in
transport crates or modules may be restricted to avoid hypertheluming transport, especially if
standard broiler crates with a relatively low cage height are used, as it is necessary to allow for
adequate air circulation and heat dissipation around the birds. Minimum floor area in transport crates
for poultry in theEU is regulated by the Council Regulation on the protection of animals during
transport (EC 1/200% and is related to bird total body weight. According to the recommendations
from the Council of Europe (N°R (90)6), the height of the crates should bessiohien 34 cm for

birds weighing more than 4 kg. Broiler breeders are also transported in the same type of crates as
mentioned above when transferred from the rearing site to the productions site before start of lay.
Some of these points are elaboratethé\EFSA Report on Transport (EFSA, 2004b).

19 Council Regulation (EC) No 1099/20@8 24 September 2009 on the protection of animals at the time of
killing (Text with EEA relevance). OJ L 303, 18.11.2009, iB3A

' Council Regulatin (EC) No1/20050f 22 December 2004 on the protection of animals during transport and
related operations and amending Directives 64/432/EEC and 93/119/EC and Regulation (P6%/M8@. OJ L

3, 5.1.2005, p.44.
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Finally, the birds are transported to a slaughterhouse. There are rarely specific abattoirs for broiler
breeders; instead, these plants can slaughter broiler breeders, spent laying hens, broilers and
sometimes tikeys. As some standard broiler abattoirs will not slaughter broiler breeders, they may
have to be transported for long distances to reach suitable slaughter facilities.

For a detailed description of poultry transport methods, see the BPB#on on anima welfare
during transport (EFSA, 2004b).

3.7. Slaughter

The most commonly used stunning method is electrical viat#r stunning, where the birds are
shackled by their legs when conscious, suspended and automatically brought to thathatemner.
Becausehe width of the legs will vary between species and sizes of birds, shackles of different widths
should be used for the different types of birds so that no excessive force has to be used to place the
legs of the birds correctly as this will create a welfgroblem for heavy breeders. At some
slaughterhouses the male birds are culled and discarded, because of processing problems linked to the
differences in the shape of the body cavity, but at other plants they are processed similarly to the
female birds. ginning voltage and current may be too low for the size of the birds. Controlled
atmosphere stunning (e.g. tphase carbon dioxide, argon) is an alternative method that would avoid
shackling.

For a detailed description of different slaughterhouse handliigstunning systems for poultry, see
the EFSAopinionon animal welfare at slaughter and killing (EFSA, 2004a).

Some birds are culled on farm during the rearing and production phases, for selection reasons (birds
not laying or reproducing) or becauseytle sick or injured. Such culling is usually carried out using
cervical dislocation.

At the end of the production period, the birds are usually caught, crated and sent for slaughter at
commercial slaughterhouses.

In some cases, male breeders are noghkltaved but culled and discarded.

Transport crates (size and height), slaughterhouse facilities and shackles should be equipped and
designed for killing of broilebreederbirds.

Culling training is needed on farms and in abattoirs.

3.8. Medium to slow growingalternative breeds

In some European countries, such as France, dwarf females can be used as parents. They are of two
di fferent ki nds: t he | thgeintsedr (camse sr elpeiersge nd e d!l ad unr
heavier ones bei nhge néssdt. a nTdhaer dc hwahriatcet emiinsit i cs of t
smaller size of the hens compared with fast growing breeds (see Figure 1). A density of 9 to 10 hens
per available rhduring the rearing periois recommended (see for example the ManagemeitteG

for Colour Mini parents or F15 parents from Hubbaiddubbard 2009b, onlineHowever at the farm

level and according to the equipments and the climatic conditions, birds can reach a density of 15
hens/m? (22.5 kg/m?) and 11.5 hens/m? (22 kg/m?)0atv2eks for coloured and white minens
respectively. During the production period, the density is around 9.5 hens/m? (plus 10 % males, e.qg.
10.5 birds/m?, 25 kg/m?) and 8.4 hens/m? (plus 9% males, e.g. 9.1 birds/m?, 30 kg/m?) for coloured and
white minihens respectively. Densities presented are calculated with the total surface of the pen (nest
included).

The minthens are used for several kinds of production (see Figure 1). When crossed with white fast
growing males, the standard miméns produce whitstandard chickens. This type of cross is almost
exclusively used in France for the production of the standard chickens. When crossed with fast
growing males, the coloured mhiens produce white medium growing
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when crossed wh coloured slow growing males, the coloured nmens produce slow growing
coloured chickens used in France for the product

Mini female broiler breeders represent around 98% of the parental stock ire Krahctechnical
hearing) and 18 to 20% of the parental stock in Europe. Concerning the particular case of the coloured
mini-hens, they represent around 30 % of the parental stock in France (around 2.3 million birds) and
7 % of the parental stock in EurepFor the Label Rouge production (which represents about 14% of
broiler production in France), both male and female (i.e.-ootoured hens) breeders have to be
chosen within a closed list of authorized hybrids characterized by a slow growth rate l{tatget
weight of 2.1 to 2.3 kg at 84 days of age). Some countries (e.g., Switzerland, Germany and Austria)

have a very limited number of production farms with organic broiler breeders (betvéefocRs per
country).

Fast growing Mini HEMNS
" (%S o e
\ Fast growing slow growing MALES
NPT |
& g

EROILERS

Y 9 u ¥
-4 b4 ¥
£

White Colored

Fast Medium Slows GROWING SPEED

Standard Standard Certified Organic TYPE OF PRODUCTION
Label Rouge

Figure 1. Characteristics of offspring regarding male and female breeder genotypes (fast/slow
growing)

Feed is almost unrestricted during the production period for colouredhanisi and is much less

severely restricted forwhitemihie ns t han f orvytdh ébr eteadred sr d Delcaugy per
At the peak of lay, coloured mihmiens weigh around 2.1 kg. They are given-128g of food per day

which is consumed in more than 10 h. At the same period, white Ingns weigh 2.6 kg. They are

given around 145 gfdood per day, which is consumed in 4 to 5 hours. As a comparison, normal size
standard females weigh 3334 kg. They are given 170g of food per day, which is consumed in 2 to 3

hours. During the growing period feed restriction (5/1 or 6/1 feeding proges) can be applied
(Decuypere et al., 2006). During rearing the mortality is about 5 % infemimles. During the 40

week production period, a mortality of 6 % to 7 % is usually observed, even if higher mortality rates
have been reported (ref. technibakring).

Mini-hens represent 13% of parental stock in Europe and the majority of parental stock in some
countries such as France.
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The main reason for using miféemales is that they are of smaller size drale lower feed
consumption.

Their offsprirg grow slower compared with classical hen offspring, which may reduce health and
welfare problems linked with very fast growing birds.

3.9. Specific issues for grandparent stockgrand-parent and parent stock)

Housing and management of grandparents is in gesiendar to that of the parent stock described
above, including feed restriction and mutilations. There are slight differences, like biosecurity which is
even more strict compared with parent stocks and they receive slightly more vaccinations. Selection a
4-5 weeks is stronger, but the selection traits are the same. Another major difference is the lower
stocking density applied during the rearing and production period. During rearing the stocking density
is normally limited to 6 males/mand 8 females/Mbut during laying the stocking density applied is
limited to 6.5 birds/h The mean female mortality to 60 weeks of age in grandparent flock ranges
from 7.2 to 13.2 %, depending on e.g. geographical location, the sex of the birds and culling practices
apgied (Hocking & McCorquodale, 2008). The main reasons for the slightly higher average mortality

in grandparent flocks compared with parent flocks are the stricter selection practices and the absence
of the heterosis effect otherwise achieved in the ofigpwhen genetic lines are crossed. In some
cases, the grandparent stock is kept in cages and artificial insemination is used (ref. technical hearing).
Cages may be used for niche market grandparent birds because of the small numbers involved and
productionmanagement efficiency. Furthermore, grandparent males can be housed in cages for
artificial insemination of females kept on the floor, but this is rare. It is estimated that no more than 2

3 % of the grangbarent stock in Europe are kept in cages. Thikides grandparent stock of standard
hybrid, minithen and coloured breeds. The type of cage used for grandparent stock would mainly be
conventional group cages, where artificial insemination is used. However, not all breeding companies
are using cages fgrandparent stock.

Housing and management of grandparent stock is in general similar to that of the parent stock, but
with slightly lower stocking density.

Cage housing can be used for grandparent stock, but is rare.

4, Overview of the welfare of broiler breaeders (parent stock)
This section describes current welfare problems encountered in broiler breeders.

There are several differences from laying hens as maintaining a high health status is critical and so
monitoring is more intensive (e.g. in vaccinatiornextules, record keeping, management, blood
sampling for diagnosis and infection control). Moreover, treatment of laying hens is restricted because
of the controls on the use of antibiotics and there is an additional factor about protecting disease in the
offspring as opposed to the breeders themselves.

4.1. Feed restriction

Due to selection for fast growth and high breast muscle yields broiler breeders have a very high food
intake when feed is not restricted. However, unrestricted feeding in broiler breedisrsddzeavy

body weights associated with several pathological conditions, such as lameness and premature death
(Mench, 2002), that negatively affect broiler breeder welfare. In the study by Heck et al. (2004) a low
viability was observed for standard besilbreeder females featl libitum with a mortality of around

40 % at the end of the experiment (40 or 49 weeks of age) while it was estimated at around 6 % for the
restricted fed counterparts. In addition, unrestricted fed broiler breeders have adweegescim

ovarian function leading to multiple ovulation and poor fertility during the production period, which is

the main reason for applying restricted feeding (Hocking, 2009).

The study by Heck et al. (2004) gives an illustration of the genetic antagdetween growth and
reproduction traits by comparing standard broiler breederaddibitumwith restricted fed birds (the
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feed intake of the restricted fed chickens was equivalent to 37% adl thfatumfed group up to point

of lay). Sexual matutwas delayed by 6 weeks in restricted birds comparedaditibitumfed hens

that started to lay earlier (around 20 weeks of age). Wheaddihitum the standard broiler line had

low egg production (from 22.5 to 52.4 % between 32 and 40 weeks of cagediag to the
experimental facilities) with a high proportion of nsettable eggs and a poor laying persistency.
Theselow reproductive performances were compensated by a feed restriction that resulted in a
significantreduction in weight gain.

To maintin good health and good fertility broiler breeders are routinely fed restricted quantities of
feed, particularly during the rearing period. Feed restriction is, in general, started at onageeek
Feed allocations during rearing are about one quartenéashird of the intake of unrestricted fed

birds. Feed restricted broiler breeders consume their daily ration in as little as 15 minutes during
rearing. However, there is substantial evidence that this feed restriction has negative effects on broiler
brealer welfare. The consequences of the severe feed restriction include chronic hunger, the
performance of abnormal behaviours such as-drieking, increased pecking at néged objects, and
increased pacing. For example, feed restricted boilers of tweretitf genotypes subjected to two
different levels of restriction spent significantly more time pecking at the litter or at the empty feeder
than unrestricted birds (Merlet et al., 2005). These behaviours are characteristic of frustration due to
unfulfilled feeding motivation (D'Eath et al., 2009; Mench, 2002). It has been shown in female birds
that the proportion of time spent spot pecking increases the greater the level of restriction (Hocking et
al., 1996). In addition, elevated plasma corticosteroneertrations and heterophil:lymphocyte ratios

in feed restricted broiler breeders during rearing have been interpreted as physiological indicators of
distress; but this has not occurred in all experiments (De Jong et al., 2002; Hocking et al., 1993;
Savory ¢ al., 1996). Restricted fed birds show a hyperthermic response to feeding which lasts for
about 12 hours, which is probably caused by high activity levels and an increase in metabolic rate
during and after feeding (De Jong et al., 2002). During reafixegl may be provided every day or
skip-aday feeding programmes may be applied. Behavioural measurements and
heterophil:lymphocyte ratios did not show more signs of stress in skip a day feeding compared with
everyday feeding (SkinneNoble and Teeter 208). However, research in this area is very limited

and more research is necessary to draw firm conclusions about feeding programmes in relation to bird
welfare.

Feed is also restricted during the production period but is less than during the rearingnqebriades

from 4580% of the intake of unrestricted fed birds until the peak of lay (Bruggeman et al., 1999)
when it rises to about 80% of the intake of unrestricted fed birds (Hocking et al., 2002). The birds
showed no abnormal behaviour. Stereotypezkipg at norfeed objects, indicative of frustration of

the feeding motivation, can be observed during the first weeks of the production period (De Jong et al.,
2005b; Zuidhof et al., 1995). Birds that were restricted after peak of lay showed more dain#ing
stereotyped pecking at ndeed objects at 36, 48 and 60 weeks of age compared with unrestricted fed
birds, although the increase in drinking and stereotyped pecking was much less than that observed
with food restriction during rearing (Hocking et,&002). DEFRA DEFRA, 2000) designed a study

to assess the response of broiler breeders to food restriction and showed higher productivity, less
mortality, fewer rest periods, more sypmcking, preening and drinking for restricted birds compared
with ad libitum fed birds.

Over the past 30 years broiler breeder body weight targets have undergone small changes, whereas
there have been large increases in growth potential. As a result the degree of food restriction needed to
maintain broiler breeder body wéigtargets has increased and this trend is likely to continue (Renema

et al., 2007). Dwarf females and miméns are almost unrestricted or are much less restricted
compared with standard broiler breeders; it has less of a negative impact on bird Relfargére et

al., 2006).

It should be noted that research on the effects of feed restriction on the welfare of broiler breeders has
focussed mainly on females. Remarkably little work has been done in broiler breeder males. Males are
less severely restridethan females during rearing (Renema et al., 2007) but during the production
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period the restriction level in males is more severe that in females. The majority of research on the
effects of feed restriction on behaviolas focussed on small groups of dr in an experimental
setting. There is evidence that the behaviour of restricted broiler breeders during rearing in large
commercial flocks is different from that in experimental flocks in small pens, but this needs further
resarch (Hocking and Jones, @%).

More recently, research has focused on the development of alternative feeding strategies to reduce the
negative effects of feed restriction on bird welfare while maintaining the desired growth rate. The
benefits of these diets are controversial. Thegy result in more normal feeding behaviour and
promote satiety, but on the other hand &édmet abol
dilution using increased fibre content of the diet reduced stereotypic object pecking in some studies
(De Jmg et al., 2005b; Hocking et al., 2004) but not in others (Hocking, 2006; Jones et al., 2004) and

it is thus unclear if diet dilution may benefit broiler breeder welfare. A combination of a chemical
appetite suppressant (calcium propionate) and oat fdimesd to be more promising as not only was
stereotypic pecking virtually absent but also the time spent sitting significantly increased (Sandilands

et al., 2005; Sandilands et al., 2006; Tolkamp et al., 2005). However, Savory et al. (1996) found that
only the stereotyped behaviour was absent and the other indicators of welfare were not affected. Such
suppressants may have their effect by causing the bird to feel ill and, as a consequence, have a reduced
appetite. In commercial practice these alternativelifige strategies are not used and a chemical
appetite suppressant may not be acceptable to consumers or farmers (Hocking and Bernard, 1993).

Feeding broiler breeders with a sii@eder that scatters the feed in the litter promotes foraging
behaviour but itdid not reduce physiological or behavioural indicators of hunger or frustration of
feeding motivation (De Jong et al., 2005a)

As is clear from this section, almost all of the work on anibaased indicators of welfare related to
feed restriction has beerarried out under experimental conditions. The potential ahbaaéd
welfare indicators of hunger e.g. stereotyped spot pecking;doiiding and physiological measures
are not sufficientlyalidated for use in practice.

There is a genetic component he tegree of restriction necessary e.g. for #nieeders it is lower
than for standard broiler breeders.

The degree of restriction has been increasing over the past few decades in response to selection for
higher growth rates.

Not restricting the feed wilcause welfare problems because of the high body weights of non
restricted standard birds including increased premature death.

The degree and duration of feed restriction causes welfare problems associated with hunger. There is a
lack of data on the effe®f feed restriction in broiler breeder males as most research has been on
females

Alternative feeding strategies, like diet dilution and appetite suppressants, do not clearly benefit
broiler breeder welfare

The trend in the degree of feed restricti@guired to maintain broiler breeder bodyweight targets
should be monitored.

4.2. Aggression

During rearing, the severe feed restriction causes increased competition around feeding time. In the
week following the onset of restriction, restricted fed males are mggressive compared with Ron
restricted males (Mench, 2002; Jones et al. 2004; Hocking and Jones, 2006). Aggression around the
feeder has also been reported in female broiler breeders during rearirkin@Haod Jones, 2006
Aggression around the feedmay lead to injuries to the birds.
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Inadequate management may lead to males reaching sexual maturity earlier than females. This can
lead to forced copulation, resulting in distress and injury in the females. As a consequence, females
will prefer to stayon the raised slatted area or hide in the nests while the males stay on the litter area
(Leone and Estevez, 2008). Notwithstanding differences in sexual maturity, broiler breeder males may
display aggressive behaviour towards females, mostly during tii@mpance of sexual behaviour.
Courtship behaviour was virtually absent (Jones and Prescott, 2000; Millman et al., 2000; Hocking
and Bernard, 2000; De Jong et al., 2009) and sexual behaviour of males has been described as
Arougho, with msrlgé&malepand forciny gopuatiod. The moagh sexual behaviour
caused females to have severe wounds on the back of their heads where males had pecked and grabbed
them with their beaks, and also on t heppedthbody ar
skin during forced mounts (Duncan, 2009). Such rough male mating behaviour may lead to fear in
females and be one of the reasons why females stay on the slatted area and hide in the nests; this has
negative implications for female welfare. Thisugh mating behaviour of the males could not be
explained in terms of a general higher level of aggression due to feed restriction in broiler breeder
males (Millman and Duncan, 2000a; Millman and Duncan, 2000b). It has been suggested that there is
no relatonship between the level of aggression in general and the performance of rough male mating
behaviour (Millman and Duncan, 2000b). Cooper (2004, 2009a, b and c in EFSA 2009, answer to the
public call for data) indicated that mating aggressiveness is tinbéeobthe selection points for
breedersandsuch a trait can be positively linked to traits such as fertility. Jones et al. (2001) showed
that UV enriched light improved mating behaviour and the proportion of successful mating in broiler
breeders. The eftts of stocking density during rearing and laying on (development of) mating
behaviour are currently under study (De Jong, pers. comm.).

Artificial i nseminationis useal very occasionallyandonly in specificbreeding lines. However it is no
solution to awid rough mating behaviour. Tlrds have to be cage housedhich will have negative
effects on bird welfar€Section 4.10 on cage housing) aniohvolves a short period of restrainvhich
is likely to causesome distress.

To improve fertility of brokr br eeders O0spi kingd i.e. replacing
ones is a common practice in some countries (Leeson and Summers, 2000) but despite the positive
effects on fertility, spiking may also lead to increased aggression between maiesraased forced

copulation of females that can result in an increase in injuries to both males and females.

Behavioural observation of aggression is unlikely to be feasible as an animal based welfare indicator,
but there are several schemes developéalying hens to score injuries resulting from aggression e.g.
pecks on the comb and/or wounds on the skin, that could be adaptseé fo breeding birds (Laywel
Welfare Quéity).

Feed restriction causes increased competition around feeding time inandlésmales which can
lead toaggressions andjured birds.

The rough mating by malas awelfare problem for the female birds, but the extent of injury and its
prevalence are unknown.

Aggression by males during matingimluenced bymanagemenbut geretic selectioncould be used
to reduce it.

It is importantthat duringthe production periodvhen males and females are housed together that the
males do not reach sexual maturity earlier than females.

4.3. Mutilations

In some countries mutilations such as b&akming, detoeing, despurring and comb dubbing are
standard practices in broiler breeder management in order to avoid injuries but sometimes they are
carried out more as a matter of habit and routine management practice. There are few data on the
prevdence of each mutilation in various countries. It is unchsstio whether they are necessary as
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well as their effectiveness, and what the consequences are for the birds in terms of their welfare. Birds
are sentient and can experience pain and distressthandissues affected are well innervated.
Moreover, these surgical procedures are carried out without any anaesthetic and without-any post
operative analgesia and it is very likely that the birds will feel pain. However, practical strategies to
relieve tle pain and subsequent discomfort have yet to be developed.

Although mutilations may have a negative effect on broiler breeder welfare, not mutilating the birds
may also lead to reduced welfare, especially in the females. Beak trimming in broiler breeders i
carried out to reduce the incidence and severity of feather pecking and cannibalism. In addition, it is
carried out to protect the females from injuries when the male grasps the nape of the hen during
mating (Gentle and McKeegan, 2007; Henderson eP@09). Detoeing and despurring are carried

out to prevent feather and skin damage and wounds in the hens due to mounting of the male,
especially on the back and on the torso beneath the winggpudeng may also reduce damage to the
males resulting fnm fighting.

4.3.1. Beak trimming or partial amputation of the beak

Males as well as females (but more often for males) are beak trimmed either at the hatchery or during
the first 10 days of life. Beak trimming is carried out to reduce the incidence and sefideiayher

pecking and cannibalism, but also to prevent the female from injuries caused by mating. The majority
of published research has focused on the effects of beak trimming on the welfare of laying hens,
however, it can reasonably be assumed thawtbéare implications of beak trimming for broiler
breeders are the same. The procedure may involve acute distress from handling, and pain and distress
from performing the beak trimming procedure. In addition, it deprives the bird from important sensory
feedback from its beak. It can have harmful neanatomical consequences: although tissue damage

is repaired the sensory receptors are not replaced, and neuromas may be formed and may become a
source of chronic pain. However, there is some evidence tla rocedure is performed in young

birds (less than 10 days of age) neuromas are not formed (Cheng, 2006; Hughes and Gentle, 1995).

A few studies have specifically focussed on the effects of different beak trimming methods in broiler
breeders. Gentle arfdcKeegan (2007) compared the effects of automated infrared treatment at one
day of age, hot blade trimming at one day of age, and hot blade beak trimming at seven days of age,
using no beak trimming or sham trimming as controls. No significant effects faene on the
behaviour of the birds during the first hours after trimming or in the subsequent six weeks. However,
birds that were hot blade beak trimmed had a lower body weight until six weeks of age compared with
birds that were not trimmed or sham tnred. Birds that were trimmed with automated infrared
treatment at day one had a lower body weight until 21 days of age compared with untrimmed or sham
trimmed birds. In another study comparing performance ofbaak trimmed birds with birds beak
trimmed wth either an electrgautery device or an automated infrared beak trimming device on the
day of hatching, little measurable effect of beak trimming on early performance during the first six
weeks of life was found (Henderson et al., 2009). This studysstiethe importance of the procedure
performed by trained and experienced personnel to prevent negative effects on bird welfare due to
acute and chronic pain (Henderson et al., 2009). Laying hen studies comparing the effects of
automated infrared treatmeat the hatchery and hot blade trimming at the hatchery or farm (between
7-10 days of age) with no beak trimming showed that there was an acute adverse effect of both beak
trimming methods. Food intake and time spent eating and drinking were reducethfordbloods but

these effects disappeared after several weeks and no long term effects on productivity were observed
(MarchantForde et al., 2008; Dennis et al., 2009). In general, infrared beak trimming seems to be
slightly better for welfare compared witleak trimming using an electoautery device (Gentle and
McKeegan, 2007; Henderson et al., 2009, Dennis et al., 2009), although the opposite has also been
found (Marchant-orde et al., 2008).

4.3.2. Other mutilations

In many European countries male broiler loeys are also subjected to-sjgurring and déoeing at
the hatchery to avoid potential injury when the male mounts the hens during mating.
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De-toeing is carried out in the males to prevent the females from feather and skin damage due to
mating. Detoeingis carried out by using a hot blade or hot wire. Besides the distress resulting from
handling and acute pain due to the procedurgpéieg may also have chronic effects as neuromas

may be formed and it may af f ectnelwromasiwere relptigelyc hi ng
small and simple compared with the neuromas found after trimming beaks and it was difficult to
predict the welfare implications (Gentle and Hunter, 1988). There are no other studies describing the
acute and longerm effects of deéoeing on bird welfare.

De-spurring is carried out in males to reduce feather and skin damage to females during mating. De
spurring is carried out by pushing the spurs briefly against a hot metal surface. It can be expected that
the procedure may at ldasause distress due to handling of the birds and acute pain due to the
procedure, but the acute and long term effects edpdering and its consequences for bird welfa

have not been studied.

Dubbing of the comb is no longer a standard procedure ifebtwieeder males but some customers

ask for it. It used to be done to reduce the size of the large male combs, to prevent damage to the comb
and (sexual) inactivity of the males (as the very large comb hampered visual abilities of the male), but
nowadayscombs in male broiler breeders are much smaller. It is done at the hatchery by cutting off
the comb with a pair of scissors. Like for-being and despurring it can be expected that the
procedure may at least cause distress due to handling of theuhitdeute pain due to the procedure,

but there are no studies describing the acute andtéwnygeffects of dubbing and the consequences

for bird welfare.

Since most of these procedures are performed at the hatchery, one would assume that accurate figures
on the number of birds subjected to each mutilation would be available and so be a reievalrit an
based welfare indicator.

Sometimes mutilations have become routine for traditional reasons and may no longer be required.

The extent to which each mutilatipand the methods used, is carried out in EU member states is not
known. Because of its implications for welfare, data on the prevalence of beak trimmiogjrae
and despurring and the methods used should be collexgedell as studies for their need

4.4, Environmental enrichment

Perches are often regarded as environmental enrichment for broiler breeders (Estevez, 2009). Raised
slatted areas /platforms are often used in broiler breeder houses instead of Beoilees.breeder

have a need for physicahvironment that provide comfort and securRgrches and platforms may be

a component of this but there is insufficient data on the use and design perches/platforms for broiler
breeders.

Broiler breeders and laying hens are fundamentally biologicaiylesi Although genetic selection

and body weight may quantitatively affect behaviour, behaviour is similar in a qualitative sense as
well is their motivation to perform certain behaviours. Hocking et al. (1993) showed that the time
spent on different bekeours is similar for restricted fed broiler breeders and laying hens. Time
budgets differed between unrestricted fed broiler breeders and laying hens (Hocking et al., 1993). In
the absence ofada for broiler breeders it may bssumed that the motivatiém perch and the use of
perches does not diffenuchbetween laying hens and restricted fed brditereders.

Perches can be used at daytime for resting, preening and as a retreat for lower ranking birds to avoid
aggressive encounters (Cordiner and Sava®01). Perches should be provided at an early age to
develop the spatial cognitive skills of the birds (Gunnarsson et al., 2000) and so promote the use of
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perches at a later age. Council Directive 99/747H8ying down minimum standard for the protentio

of laying hens states that adequate perches should be provided in enriched cages as well as in
alternative systems for laying hens. However, frequent use of perches can increase the prevalence of
keel bone deformation and bumble feet, although thisdeilend on the specific perch design being

used (Estevez, 2009). Estevez (2009) stressed the importance of a complex environment during the
rearing period. In broiler breeder production there may be a disconnection between environmental
conditions during raring (if no perches or raised platforms are present) and the production phase,
which may lead to an inability of birds to find feeders, drinkers and nest boxes, and to navigate the
more complex broiler breeder house. Providing broiler breeders with paschaised platforms at an

early age improves their skills to jump, to enter nest boxes and in exploring to find resources, which
can improve leg health. In addition, the development of good navigation skills may be relevant for
females so that they canone quickly to avoid overactive males during the early production period
(Estevez,2009). Information from Swedish industry shows that when perches and platforms are
provided, only a small proportion of birdse the perches at a single time and they ppé&forms

while and theamajority spend theesting andight resting on the littered flogBerndtson, 2010

Environmental enrichment can be defined as programmes serving the purpose of improving the
biological functioning of captive animals by increagibehavioural opportunities or by reducing the
incidence of problematic behaviours, and are generally presented as changes to the structure and
content of enclosed facilities (Estevez, 2009). In poultry, different resources can be provided to avoid
a baren environment such as pecking devices, mirrors, balls, strings etc. or bales of straw or wood
shavings, with the purpose of reducing the incidence of behaviours such as feather pecking,
cannibalism and aggression. In general, commercial broiler breedws fduring rearing and
production do not use any environmental enrichment. Hocking and Jones (2006) studied the provision
of bunches of string and bales of wood shavings during rearing as a means of decreasing aggression
and feather damage. The string blue were not extensively used, but the bales of wood shavings
were attractive. However, there was no evidence that behavioural changes associated with feed
restriction, including aggression, were improved by using environmental enrichment (Hocking and
Jones, 2006).

It has been shown that vertically placed cover panels in the production house can be used to control
excessive mating problems in commercial farms (Estevez, 1999) and thus have a positive effect on
female welfare. In a later study it was showrattltover panels also improved reproductive
performance in broiler breeder flocks, probably by attracting females to the litter floor and reducing
malemale competition for females and oveating (Leone and Estevez, 2008). It should however be
noted thathese cover panels were tested at production houses in the USA which may have a different
lay out compared with production houses in Europe.

Recording that some form of environmental enrichment is provided is no guarantee that is it used by
the birds and shas the desired effect. The main benefits of enrichment outlined above are in reduced
aggression and improved leg health. Their use as animal based inalietogferred to in Section 5.

There is a need for more research specifically on broiler breedetse practical application of
environmental enrichment.

There are no data on the prevalence and types of environmental enrichment.
Environmental enrichment is beneficial compared with a barren environment.

Perches and raised platforms should be pravatean early age to meet the behavioural neétdsds
andpromoteearly learning to navigate in a three dimensional environment.

12 Council Directive 1999/74/EC of 19 Juh®99 laying down minimum standards for the protection of laying &dnk
203, 3.8.1999, p. 55%7.
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Sufficient perch/platform space should be provittgdhosebirds motivated to perch at night

As cover panels seem to praveexcessive mating in broiler breeders, they should be tested on
European production farms.

45, Ammonia and dust

During the production period, there is usually a deep pit under the slatted floor area, where manure is
held until the entire house is cleanedeathe production round. This may lead to high concentrations

of ammonia, causing irritation of the eyes and respiratory tract, and thus having a negative effect on
bird welfare. Very dry litter may lead to high dust concentrations which can irritatespgatory

tract of birds.

Studies concerning dust and ammonia levels in broiler breeder flocks are rare. Mitchell et al. (2004)
found ammonia concentrations between approximately 10 to 20 ppm and dust levels between 2 to 7
mg/m? in the air of a small biter breeder keeping system. In flek&eping systems for laying hens

with manure storage under the perforated floor and in broiler barns it was found that ammonia
concentrations could increase up to 50 ppm during the manure storing period (WinterO80h|. 2
Saleh et al. 2005, Ritz et al. 2006).

The highest inhalable dust concentrations ranged between 3 mg/m?3 (laying hens) and 7 mg/m3
(broiler). It can be assumed that especially airborne dust concentrations highly correlate with the
activity level of the birds. Highest levels are regularly found when birds show active behaviours such
as wing flapping, running, scratching and doathing. Using lowdust litter materials can be
beneficial for air quality regarding dust concentrations but with increagmgfathe litter material the
proportion of faeces, feather and food particles rises and contributes to higher airborne dust and
ammonia concentrations (Winter et al. 2009a). Although high levels of ammonia and dust do have
consequences for birds welfatbe levels needed for clinical changes are so high thaaniomal

based outcome measures (e.g. ammonia and dust levels themselves) are probably more practical
welfare indicators.

4.6. Light

Research in broiler breeders related to light mainly focussed ael#i®nship between photoperiod
and sexual development and reproductive activity (Lewis, 2009). From a welfare perspective the
timing of sexual maturation in males and females is important.

It is known that chickens have a wdkveloped colour visiondn have the ability
ultraviolet range. UVA light is important for poultry to obtain more information from the
environment (Prescott and Wathes, 1999). In broiler breeders it has been shown-gantithment
improved sexual selection anghting behaviour (Jones et al., 2001), but more research in this area is
necessary.

Data are lacking on the possible effects on animal welfare of light coming in through windows as a
complement to artificial light programmes but it obviously has tmaeayedappropriately

Dim light is often used as a measure to reduce feather pecking in a flock. Laying hens show a
preference for lower light intensities for performing certain behaviours such as resting and perching,
but will move to brighter areas for nemactive behaviours such as feeding, drinking and foraging
(Davis et al., 1999; Prescott and Wathes, 2002). Very low light intensities (< 5 lux) may cause eye
abnormalities as the functional development of vision may be affected, especially when these
condtions occur during rearing. At these very low light intensities hens are also restricted in moving
around the house and in jumping between horizontal perches (Taylor et al., 2003). Social
communication between hens is also hampered (Kristensen et &), Bétause laying hens and
broiler breeders are fundamentally biologically similar, it can be assumed that very low light intensity
also affect these behaviours in broiler breeders.
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In laying hens it has been shown that severe feather pecking frequeaogekigher in birds housed

in a high light intensity (Kjaer and Vestergaard, 1999). For laying hens it is said that light intensities
over 10 lux are avoided to prevent feather pecking (EFSA,@200%ere is no literature about the
relationship betweelght intensity and feather pecking in broiler breeders or about the prevalence of
serious outbreaks of feather pecking in broiler breeder flocks. Broiler breeders are genetically different
from laying hens and it is known from laying hens that the risteteelop feather pecking differs
between different strains of laying hens (Rodenburg et al., 2008). Pecking at other birds can be
observed in broiler breeders during the rearing and production period but at a very low frequency (De
Jong et al., 2002, 200ba 2005b) , but it i s uncl ear i f t his
pecking related to the feed restriction imposed. In addition, it is unclear if feather damage observed in
broiler breeders is related to aggression, rough mating or feather gpelgkire research is needed in

this area.

4.7. Stocking density

Stocking density during the rearing and production period may vary considerably between farms and
countries. There is no literature available on the effect of stocking density on broiler breddes, wel
although the effect of stocking density on behaviour, injuries and zootechnical performance in broiler
breeders during rearing and production is currently under study (De Jong et al., pers. comm.).

4.8. Contact dermatitis

Wet litter may cause contact datitis (footpad lesions, hock burns, breast burn) in broiler breeders.
There are no data available on the prevalence of footpad dermatitis, breast burn and hock burn in
broiler breeder flocks.

Scoring systems for contact dermatitis in broilers are alresdlydeveloped (see Section 6.4) and
could be used as an animal based outcome indicator also for breeding birds

The prevalence of contact dermatitis in broiler breeders is not known.

The prevalence of footpad lesions, breast blisters and hock burnsoftar breedersshould be
determined using the methods established for broilers.

Systematic recording could be considered to monitor trends.

4.9. Culling
See also SectioB.5.

During rearing and the production peridurds may have to be culled either because of them failing to
meet selection criteria or because they are sick or injured. Culling is usually carried out by cervical
dislocation. Culling of heavy birds (especially males) during the production periodendifficult

and if not performed properly will have a negative effect on bird welfare. It has been shown that neck
dislocation does not always render heavier birds immediately unconscious, hence, stunning prior to
culling by neck dislocation is recommemd&r adult broiler breeders. However, the upcoming EU
regulation on animal welfare at the time of killing does not require stunning prior to neck dislocation,
not even for heavy (8 kg) birds.

Culling of birds, as opposed to letting them die, can bendicator of improved welfare and health.
(EFSA Panel on Animal Health and Welfare, 2010)

There is little data on mortality and culling rates and the methods used.

A systematic recording of mortality and culling rates and methods should be instigateclaated
as potentially useful indicators of welfare and to monitor trends. In addition causes of death as well as
postmortem findings may provide usef ul i nformati on
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4.10. Transport and slaughter
See also Sectiorgs6and3.7.

Broiler breeders are transported to the slaughterhouse at the end of the production period but they are
much larger and heavier compared with broilers or spent laying hens adeslare larger and heavier

than females. Transporting broiler breeders in standard broiler crates may have negative effects on the
welfare of the birds if the crates do not meet the height requirements for the birds, and so crates with
an increased heigtghould be used. Furthermore, in order to reduce the risk of hyperthermia the
stocking density should be appropriate. Excessive stocking densities may be reflected as an increase in
dead on arrival (DOAS). In general there are only a few slaughterhouses wvbiler breeders can be
slaughtered which may result in long transport distances and, as transport is a stressful procedure, this
will have negative implications for broiler breeder welfare (Mitchell and Kettlewell, 2004).

For breeder birds transpottdor slaughter, poor plumage condition because of feather pecking or
mating can result in hypothermia, and even an increased risk of skin injuries (scratches) during
transport. Furthermore, shackle width at the abattoir may not be wide enough to prevent
musculoskeletal injuries such as hip joint dislocation and tears, and bone fractures. There is no
literature available specifically describing the welfare of broiler breeders during transport and
slaughter but the same basic principles aftber types ohens will apply.For example, controlled
atmosphere stunning will avoid welfare problems to do with shackling and electrical stunning and may
be used for broilebreedersEFSA 2004)

Birds that have died between catching and the moment of slaughteewd#itorded as DOAs and the
number reflects catching, transport, lairage and overall animal health and welfare of the animals. It is
commonly recorded in broilers but not always in breeding birds.

Transport methods are often not adapted to cope witheidngdr weights and size of broiler breeders
welfare problems are likely e.g. crate height and stocking densities.

There arelimited data on welfare outcome measures at the abattoibedge ad on arr i val
mortem injuries for broiler breeding birds.

Cage size and stocking density should be appropriate for broiler breeders going for slaughter.
Data should be collected on welfare measures on arrival and before slaughter.

If slaughter methods are not adapted to cope with the heavier weights and siaieofbbeeders,

welfare problems will be caused e.g. excessive leg pressures during shackling leading to leg fractures
and dislocations, inadequate eleettonning due to incorrect voltage and current, not bleeditg

while unconscious due to recoverfyconsciousness.

Adaptation of the slaughter hall shackles and killing methods should be made to cope with broiler
breeders.

Controlled atmosphere stunning should preferably be used to slaughter broiler breeders.

4.11. Cage housing

A small percentage of broilebreeder parent and grandparent stock in Europe are housed in
conventional group cages and artificial insemination is used for breeding. There is no literature on the
effect of conventional cage housing on broiler breeder welfare. However, from layistukés it is

known that conventional cages without litter, perches and nest boxes do not fulfil the behavioural
needs of hens and have negative effects on bird welfare. There is not enough space for exercise thus
preventing the birds from carrying out laefours like wing flapping or flying. In addition, nesting is a
behavioural priority for laying hens but there are no discrete, enclosed nest sites. Perching, dust

0

bat hing and foraging are also very i mgmmotbeant pa
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(fully) performed (LayWel, 2006). Broiler breeders and laying hens are fundamentally biologically
similar, and it has been shown that restricted fed broiler breeders and laying hens do not differ in their
behaviours (Hocking et al., 1993). It crerefore be assumed that the effects of cage housing on the
welfare of broiler breeders do not differ to any significant degree from the effects of cage housing on
commercial laying hens, and that the welfare of broiler breeder is negatively affectedveyntional

barren cage housing. The high value birds place on the provision of litter is illustrated by an
experiment where broiler breeders were denied access to litter after they had been given access during
rearing. Making litter available again dinshed the effects of stress due to feed restriction. Moreover,
damage due to feather pecking was reduced and plasma corticosterone concentrations were lower
(Hocking et al., 2005). In addition, birds may suffer from distress due to handling because of the
artificial insemination applied in conventional cages.

In Europe there are a small number of farms that have-milte r cage systems (6co
broiler breeder parent stock during the production period, housing abdi@06birds with nests,

perdies and natural mating but without litter. Dust bathing and foraging behaviour, important parts of

the normal behaviour of chickens, cannot be fully performed in these cages and the welfare of broiler
breeders housed in such cages is likely to be poor.

Cages for broiler breeders do not meet their behavioural needs.

Cages for breeding birds should fulfil the same requirements for litter, nest box and perches as agreed
upon for laying hens.

4.12. Leg weakness

The same musculoskeletal lesions as those obsenedilars (tibial dyschondroplasia, femoral head
necrosis, bone deformities, ligament and tendon rupture) have been reported in broiler breeders. High
mortality in broilersbreedersfed ad libitum is largely related to culling for lameness in males
(Hocking 2004) and in addition, the thickness of articular cartilage may predispose to joint lesions.
However, leg weakness problems are not commonly observed in broiler breeders due to the feed
restriction (Mench, 2002). A trembling syndrome was observed in fegtticted broiler breeder
pullets that was followed by mortality (Julian, 2005) but this has never been reported elsewhere. In
general, skeletal disease in broiler breeders is associated with inadequate control of body weight gain
and the prevalence olilting for leg diseases is low when feed is restricted. According to Hocking
(2004), ligament and tendon ruptures in males have decreased from 1989 to 1998 but the picture is less
clear for destructive cartilage loss. More recent data on the skeletai@omdifeed restricted broiler
breeders in commercial flocks is required.

Tendon rupture is a neinfectious disorder of broiler breeder females that causes lameness that can be
observed in approximately 50 % of all flocks. Between 1 and 5 % of the ihirdsflock can be
affected usually between the 23 and 35 weeks of life. There is no treatment to avoid pain and
suffering, and birds are culled as soon as possible. The cause is unknown.

Leg weakness in broilers is usually assessed by gait scoring andorgghmably only minor
modification in the descriptions of the categories it could be applied to assess leg weakness in
breeding birds.

No recent information is available on leg weakneghearast 20 years.

A gait scoring system should be developed failer breeders so that a standardised system can be
used to assess leg weakness and to monitor tr&aisscore should be validated so that will reflect
the association between lameness and pain.

4.13.  Peritonitis and salpingitis

Peritonitis is the commonestproductive disorder that causes suffering and finally also death. The
cause is unknown but may be related to depressed immunity in birds following the rapid rise in
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concentrations of plasma oestrogen at the onset of lay (Hocking and Bernard 2000%didwerst to

be a common problem in SCAHAW report 2000 but it is serious for those that have it and it can reach
1-15 % from the 24th week of life. Pathogens suckEsherichiacoli and viruses cause the disease.
The birds usually die quickly by septica@mand antibiotic treatment is possible.

4.14. Metabolic disorders

Metabolic disorders such as sudden death syndrome (SDS) are observed in broiler breeder hens and
are probably due to hypocalcaemia or hgtaemia (Julian, 2005).

4.15. Infectious diseases

The following diseases are those that are more commonly observed. However, in general, infectious
disease is not a major cause of mortatitproiler breeders.

The time, pattern and amount of feed and wateftayp are monitored by the responsible
stockpersons. Deations from normal consumption are interpreted as the first indicator (early
warning) of possible disease. Broiler breeders are usually owned by large companies which have their
own poultry health service and so they can react quickly to try to deterh@neatise. Necessary
treatments of parent flocks are less limited than in laying hens because there are no withdrawal periods
for hatching eggs in regard to consumer protection. Therefore, broiler breeder flocks can be treated
much faster and with more effidve medication in case of disease than laying hen flocks (e.g. where
the use of antibiotics is restricted). In addition, in broiler breeder flocks careful and intensive
vaccination programmes are appliddatnme K and MoébiusC, 201Q which can vary betwee
countries and companies in Europe. Nevertheless, some typical diseases still occur in broiler breeder
parent and grandparent stocks.

Navel/yolk sack infections.

Navell/yolk sack infections can occur frequently on a flock level in the first week of hgng
between 13 % and losses can reack2 1%. The infection is caused by various bacteria, mostly
Escherichia coliand affected animals may die quickly.

Infection with Staphylococcus aureystaphylococcus tendovaginitis

Ten to thirty percent (230 %) of flocks are infected withStaphylococcus aureuand S.
tendovaginitisbetween 2 and 20 weeks of age. The diseases caustdphylococcus aurewsually

display sporadic clinical signs aneb1% can be chronically affected. The birds probably suffar ai

they are not killed immediately and as there is no effective treatment birds diagnosed with such
infections are culled.

Coccidiosis.

Cocciodiosis can occur sporadically between 6 to 21 weeks but this parasitic disease can be treated.
Vaccination is ao a possible option. However, up to 2 % of vaccinated flocks can still have infected
birds. Losses can reach 5 % of birds that show acute or chronic clinical signs.

Infection with Erysipelothrix rhusiopathiae

Erysipelas and other septicaemic diseasesaterare, below 1 % of flocks, mostly from 24 weeks of

life. When the disease occurs 1 % of the flock can die each day. The birds die quickly. Treatment with
antibiotics is possible, arttie discase an be prevented usi ng dseasen spec
and various endoparasitic infections are very rare in broiler breeder parent flocks.

4.16. Biosecurity measures, management and organization

Biosecurity measures are important in protecting flocks against the entry of infectious agents. General
measuresuch as reducingansmission pathways (e.g. birds, rodents, beetles) antivivapvectors
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(e.g. materials, feed, instruments, clothez) help to reduce the entrance and the spread of infectious
agents both within and between flocks. Other biosecorétgsures include the following.

e Restriction of traffic of people and transporting in and bringing out animals, feed stuff and
equipment as well as manure.

e Where possible, reduced direct contact with animals and providing personal protective
equipment, ioluding clothing, gloves or breathing masks when required is helpful.

e Ensuring new animals undergo veterinary inspection, testing and quarantine before entering
the farm (if required) and flock.

e Dead (culled or dying naturally) animals are stored inpaisge area until removed as soon as
possible by specialised companies.

e Restricting contact with rodents, insects and wild birds on the premises.

e Preventing farm cats and dogs having access to the birds.

e Ensuring regular checks of health status of persbwith regard to zoonotic diseases.

e Applying strict cleaning and disinfecting regimes regularly to the animal houses.
Prevention of contamination within farms

All'in - all out systems (AIAO) with effective cleaning and disinfection between batchesvis koo

be an effective way to reduce transmission of infectious agents. The AIAO system largely relies on a
sufficiently long stanehlone period with no restocking and includes effective mechanical, physical,
chemical and/or thermal cleaning and disinfettid the farm production environment.

Control of spread between farms

It is probable that movement is an important factor for transmission of infectious agents between
farms. Thus, mandatory monitoring and restrictions on movement of animals is anaéssentol
measure.

4.17.  Control options for airborne transmission of infectious agents from farms

Options to control airborne transmission are very similar to common biosecurity measures which are
applied at an offiarm level (Hartung, 2005).

In order to ava airborne transmission of infectious agents farm buildings should be a sufficient

di stance apart (and also from the residenti al d
residential areas). For existing farm buildings technical devicesasublofilters or bioscrubbers can

be used in order to reduce or to eliminate bacterial emissions between farms (Seedorf and Hartung,
1999), however, experience with these techniques is still limited.

High biosecurity regimes should be in place on farntsketween farms to avoid transmission of
infective agents.

There is a lack of knowledge how far infective agents are transported in an airborne state. It is
necessary to understand and define Asafe distanc
4.18.  Training of stockpersons

Training for general management on issues such as litter quality, ventilation, maintaining the
buildings, type and placement of physical structures and effectiveness of environmental enrichment is
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important. One major animal welfare problem related to culknipe fact that birds that are severely

sick or injured are not always detected by staff during routine daily inspections. It is essential that
stockpersons are able to recognize adverse states in the bird, and then to cull sick and injured birds
humanelyso that they are prevented from further suffering. Furthermore, if members of staff have not
received proper training in culling, and if they are not informed about the animal welfare
consequences of not culling, birds may be left to die, which may talstdesable time depending on

the type of injury or disease.

Stockperson training should provide, with frequent refresterssesup-dat practical as well as
theoretical general management information including culling methods.

5. Indicators used in practice

In the past decade there has been a change in thinking about indicators. For example, there is now a
di stinction made between 6inputdé and boutcomed
bet ween O6designd and ¢ fdding &nd designnrndwestdies (Rushean endida i n
Passille, 1992; Blokhuis et al., 2003). A distinction is also made according to what the indicator is
based upon, that is to say whether it is a measure of resources, management or taken on the animals
themselvegKeeling and Veissier, 2005). Several measures and indicators relevant to the welfare of
broilers and laying hens have been identified but there are few, if any specifically developed for
grandparent and parent stocks. Although as suggested previoushjsimeport, several of these
measures and indicators can be used in practice for breeding birds. This section gives a brief review of
some of the terminology regarding indicators and an introduction to some of the issues that will need

to be considered vem proposing welfare indicators for grapdrent and parent stocks kept for
breeding purposes.

There are several assurance and auditing schemes irf@amsmmercial broilereand some of these
voluntary schemes are used for labelling of products basedompliance with animal welfare
standards or other guidelines. However, these are not harmonised between Member States and there is
little consistency in the thresholds for the different indicators that are monitored. Equivalent assurance
or auditing schems are not in place for breeding birds.

Traditionally, indicators used in practice have been indirect indicators of welfare, describing the
housing and equipment (e.g. a loose housing system with a specified amount of feed trough space per
bird) or the maagement of the birds (e.g. how many times per day they are inspected). Hence they are
often referred to as resourbased and managemdénta s ed measur es. Both can b
measures and because they can be used to reduce the risk of pooifana iwehe future, they are

the type of indicator usually used in animal welfare legislation. But sometimes factors interact in
compl ex ways and, i n that case, outcomed measu
specify a maximum alloweeVel of ammonia in a building). Outcome measures can also be measured

on the animals themselves {farm or at the abattoir) and it is these anipased (outcome)

indicators of animal welfare that are the main focus of this section of the report. lagallg, should

always relate to outcome measures, but some inputs may be there for emergencies -eg. back
generators. Ongoing-+&valuation of the link between inputs and outcomes is recommended to ensure

that they continue to be relevant and valid fetfare.

The systematic recording of outcome measures can be particularly helpful in determining trends over
time. If the aim is to monitor the consequences of breeding strategies on welfare then it is important
that there is reliable surveillance of thameimalbased indicators that reflect the areas of welfare
concern influenced by genetic selection. When there is a genetic environment interaction, as is usually
the case, then it will be necessary that these arbasdd (outcome) measures are monitared
commercial practice. The crucial factors when deciding on an indicator are that it is valid {tn that
really says something about the welfare of the bird) and that it can be measured reliably (by different
people and under different conditions). lfidtgoing to be applied in practice, it is also necessarily for

the measure to be feasible. See Keeling (2009) for information on how these factors were addressed in
the Welfare Quality project. See Manning et al. (2007) for a further discussion of ké&grewel
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indicators for broiler production and in particular how benchmarking can be used in proactive
management.

The potential use of records of mortality, dead on arrival at the slaughterhouse and the post mortem
inspection controls carried out at the slatigghouse, such as contact dermatitis, parasitism and
systemic illness are outlined in the broiler directive (Council Directive, 2007/43/EC). The EU funded
research project Welfare Quality proposed an assessment protocol for poultry (Welfare Quality, 2009)
that uses as much as possible anib@sed measures thaave been scientifically evaluated with
regard to validity, reliability and feasibility (Forkman and Keeling, 2009). The World Organisation for
Animal Health (OIE) is currently developing standaaasl has amd hocGroup on Animal Welfare

and Broiler Chicken Production Systems that is also developing a list of outcome measures that could
be useful indicators of broiler welfarAlthough sometimes expressed differently, the following is a

list of mog of the animabased indicators of welfare referred to in those three documents, as well as
some additional indicators, that could be collected on farm, at the slaughterhouse or both.

e On farm: mortality, feed conversion rate, growth rate, feed and watsumption panting
and wing spreading, huddling, shivering, lameness with gait scoring, qualitative behavioural
assessment, spatial distribution of the birds, aggressive behaviour, fearfulness (human
avoidance behaviour, responses to novel object), usesbboxes, dust bathing behaviour and
use of litter.

e At slaughterhouse: dead on arrival, stan shock and flapping on the slaughterhouse line
clinical signs of disease e.g. emaciation, dehydration, hepatitis, pericarditis, abscesses,
septicaemia, winglamage and bruising, broken limbs, dislocation of hip and other joints,
carcass quality

e Farm and slaughterhouse: contact dermatitis (footpad dermatitis, hock burns, breast blisters or
burns), plumage condition and cleanliness, skin lesions and injuriab, gecking damage,
comb abnormalities, condition of the eyes, clinical signs of parasitic, gut and respiratory
disease, leg deformities, keel bone deformations, beak trimmirigeth and toe clipping,
de-spurring

Several of these, and the scientificdits underlying them, have also been referred to earlier in this
report under the various sections. Although most of the research has been with broilers or laying hens,
many of these indicators may also be used as indicators of welfare irpgnamd angharent stocks.

In addition to the choice of measure, when a particular measure is taken will influence the result and
consideration may be given to taking it at the most critical point in time, in accordance with the
approach used in HACCP. How exactly tiieasure is taken will also influence the results, and
whether it is based on a sample of birds or not. If the measure is based on a sample of birds, how these
birds are selected is important and will need to be standardized if results are to be comnfpanadble

of these issues can be demonstrated by taking the indicators; mortality, gait scoring and food pad
scoring, as examples.

Mortality can be recorded in many different ways. From a management point of view, and to help
identify causes so mortality care reduced, it may be most useful to record it separately for the

di fferent stages in the birddéos | ife e.g. to di ¢
hatching, during the main earm production period and that occurring during transporthe
slaughterhouse. Likewise, even if the aim is to monitor and reduce overall mortality, the number of

birds found dead should be considered separately from the number culled, since culling of sick birds is
desirable to reduce suffering. Thus monalis not a straightforward indicator to use in practice,

although it can be useful for monitoring trends if the exact way to record it is carefully defined. The
measure O0dead on arrivald at the sl auglbedingr house
used in commercial practice.
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Another example of an animbhsed outcome indicator of animal welfare is that of gait scoring. The
Bristol Gait Scoring System (BGSS) has six categories ranging from 0 (normal) to 5 (bird incapable of
sustained walkingjKerstin et al. 1992). There is a modified version of this system (MGSS) (Garner et
al., 2002) as well as a three category system (Dawkins et al. 2004). All have been used in commercial
flocks. A poor gait may have many potential causes and minor dewidtmn a perfect gait may not
necessarily reflect pain. Therefore, if gait scoring is to be implemented in practice, it would probably
be most effective to restrict the scoring to the worst gait scores i.e. 4 and 5 according to the
BGSS/MGSS, which are ukely to be attributable to the body morphology of modern broilers (Corr

et al., 2003). Gait scoring is also a measure that is clearly influenced by when the measure is carried
out (older/heavier birds are more likely to have a poorer gait than younigex/limnes) and how the
sample of birds is chosen.

Finally, if an indicator is to be implemented in practice, then the long term consequences of
implementing the measure should be taken into consideration. The complexity of this is perhaps
illustrated usingthe example of footpad dermatitis. In the short term, incentives to reduce contact
dermatitis are likely to lead to improved litter management, which in turn will lead to improved air
quality through lower levels of ammonia etc. However, there is somder@e that this trait may be
heritable (Kjaer et al. 2006; Akbas, 2009). Genetic selection against footpad dermatitis would
contribute to reducing any pain and suffering for a particular bird experiencing contact dermatitis,
which is beneficial, but it wdd also eventually lead to it being a less useful outcome measure of litter
management in the building. Such aspects would need to be carefully considereeceaidated

over time to maximise the welfare benefits.

6. Risk assessment on the impact of housirgnd management on the welfare of broiler
breeders, including genetic selection influences

Risk assessment is a systematic, scientifically based process to estimate the probability of exposure to
a hazard, and the magnitude of the effects (consequendba} ekposure. A hazard in animal welfare

risk assessment may be defined as a factor with the potential to cause a negative animal welfare effect
(adverse effect). Risk is a function of both the probability that the hazard and the consequences
(charactesed by the adverse effect) occur, and the intensity and duration of the consequences.

Factors which adversely affect the welfare of broiler breeders relating to their housing and
management are considered in the risk assessment.

Four parameters were scdro assess the importance of a hazard; the intensity of the adverse effect
that the hazard causes, the duration of the adverse effect; the probability of an adverse effect given
exposure to a hazard; and the probability of exposure to the hazard. Tabilgyobf exposure to the

hazard corresponds to the percentage of all birds exposed to the hazard. The consequence of exposure
can be assessed by scoring the intensity and the duration of the adverse effect in the individual.

In addition to an overall sce for all birds, where possible, parameters were scored separately on the
basis of production (fast or slow growing birds), life stage (rearing or production period), and gender
(male or female), in order that the risk assessment reflects the underlffergndes in these
categories.

The risk assessment was based on the following assumptions:

1. All birds within a birdtype category (fast/slow growers, male/female, rearing/production
period) exposed to the hazard experienced the same intensity and dofatenadverse
effect.

2. In the absence of complete prevalence data by country, it is assumed that (i) all birds in all
countries that are exposed to the hazard have an equal probability of experiencing the adverse
effect; and (ii) exposure to the hazar@dial for all countries.
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3. There is no dependence or association between different hazards, or different consequences.
The occurrence of a hazard or consequence does not affect the probability of occurrence of
other hazards or consequences.

4. Individual expet opinions are independent and unbiased.

The definitions of intensity and the categories for duration of the adverse effect used for the birds
considered in this scientific opinion are in the relevant section obpinson

6.1. The risk assessment process

The general risk assessment is in line with the approach previously used in the EFSA welfare reports
with some maodifications according to the risk question posed. In the following paragraphs the risk
assessment process for hazard identification and chazatten and the probability of exposure to the
hazard are described as well as the way they were scored. Finally the risk scoring process is described.

6.1.1. Hazard identification

The objective of the hazard identification is to identify potential welfare tazassociated with
housing and management of broiler breeders (Section 4). The identification was based on a review of
the literature and field observations. The adverse effect caused by each hazard is described.

6.1.2. Hazard characterisation
Intensity

The appoach taken has been to refer to the level of deviation from an optimal (Hieerdtate.
Consequently, intensity ranged over six categories: no deviation from optimal, very small deviation

from optimal, small deviation from optimal, moderate deviati@mf optimal, large deviation from

opti mal , and extreme deviation from opti mal: I n
experts.

The duration of the adverse effect

The time during which an animal will on average experience the adverse effedstimated in

hours. As broiler breeders live for an average of 65 weeks, this translates to a total of 10,920 hours.

The duration of an adverse effect can be longer than the duration of the hazard. The possibility that
birds are exposed to hazards inscdntinuous manner, or repeatedly exposed was also considered, by
estimating the frequency of repeated occurrence:
the duration of the adverse effect at each exposure. For example, if a bird perfoonsahb

behaviour for one hour every day, the duration would be 1 hour*455 days = 455 hours in total over the
lifetime of the bird.

Conditional exposure assessment

The conditional exposure assessment is performed by assessing the probability of adwdsse effe
given there has been exposure to a hazard. For example, if there is high temperature and humidity
within a house, what proportion of the birds contained in the house will develojprposial
hyperthermia?

Exposure assessment

The exposure assessmagitperformed by assessing the probability of exposure to the hazard (or
prevalence). For example, what is the probability of being exposed to high temperature and humidity?
It is recognised that the proportion of the population exposed to a selectedwiizzady depending

on the farm of origin and slaughterhouse.
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Uncertainty and variability

The degree of confidence in the final estimation of risk depends on the level of uncertainty and
variability for each hazard and its consequences (Vose, 2000)rtainte arises from incomplete
knowledge and/or when results are extrapolated from one situation to another (e.g. from experimental
to field situations). Uncertainty can be reduced by carrying out further studies to obtain the necessary
data, however thimay not always be a practical possibility. It can also be appraised by using expert
opinion or by simply making a judgment.

Variability within a population is a natural phenomenogiven constant, equal conditions for all
individuals in a population, themwill always be observable differences between the individuals, even
when measurements are perfect and we have all the data we could possibly wish to collect. The
frequency and magnitude of welfare hazards will inevitably vary between farms and coamtries

over time, and birds will vary individually in their responses. However, it is not always easy to
separate variability from uncertainty. Uncertainty combined with variability is generally referred to as
total uncertainty (Vose, 2000).

To assess unceitdly and variability in this risk assessment, each working group member
independently scored each hazard and its consequences for the four parameters listed previously and
recorded their level of certainty in each attributed score. The certainty scoeesiseer to calculate

ranges (minimum and maximum estimates) about the point estimate of each score. If certainty was
low, the range around the estimated score was wider than if the certainty was high. Attributed scores
from the independent working group mieens were pooled and for each hazard and consequence, the
medi an score and | evel of certainty for the gr
attributed scores was interpreted from the minimum and maximum scores given by members of the
group foreach parameter.

To assess variability within the population, working group members could indicate a range of values
for each score to show variability within the population, where such information was available.
Variability in the scores attributed betweexperts was taken into account and used to calculate a
range around each of the risk measurements (magnitude, welfare impact, welfare risk).

6.1.3. Risk Characterisation

The scoring process

The scoring process was discussed by the working group in plenaryasutindertaken by the
individual experts separately. The estimates were based on current scientific knowledge, published
data, field observation and experience (as summarised in this report).

Calculation of magnitude of adverse effect

The magnitude of thadverse effect is the product of the scores for intensity and duration.
Magnitude = [intensity/max possible intensity score] * [duration/max possible duration] * 100%
Calculation of conditional welfare impact

The welfare impact of the adverse effect is fleduct of the scores for intensity, duration, and
probability of adverse effect given exposure to the hazard.

Welfare impact = [intensity/max possible intensity score] * [duration/max possible duration] *
[Conditional exposure probability/100] * 100%
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Calculation of the risk score

All four factors (intensity of adverse effect; duration of adverse effect; probability of adverse effect
given exposure to hazard; probability of exposure to the hazard), were included in calculating the final
risk score of a &izard. The score fomeh parameter was standardised.

Risk score = [intensity/max possible intensity score] * [duration/max possible duration] * [Conditional
exposure probability/100] * [Hazard exposure probability/100] * 100%

Interpretation of the risk score

Due to the limited amount of quantitative data on many effects of hazards on broiler breeders, the risk
assessment is entirely based on expert opinion. The methodology used does not give a precise
numerical estimate of the risk attributed to certainands; however the output can be used to rank the
problems and designate areas of concern, as well as highlight aerasfurther research is needed.

The methodology assumes that there are no interactions between different hazards and consequences.
However, many hazards and consequences are associated, so the calculated risk scores may
underestimate the welfare risk of certain hazards that lead to multiple collateral effects and
associations with other hazards. Likewise, risk scores may be overestimatédzard has many
associated consequences, but when some of these are attributable at least in partdoctireecce

of another hazard. The risk scoring is s@uantitative. Thus the scores allow a ranking, but the
absolute figures are not on adar scale (e.g. a risk score of 12 should not be interpreted as being
twice as mportant as a risk score of 6).

6.2. Assessment of welfare impact of housing and management of broiler breeders, including
genetic selection influences

Table 1 shows the aggregatbdzard scores and calculated results of the risk assessment. For a
breakdown of the risk assessment calculated by the adverse effects associated with eagielageard,
refer to appendix B.

This table shows that the top five hazards according to rislkesa@re barren environments, high
stocking density, fast growth rate, feed restriction and low light intensity. These five hazards are
ranked highly either because the adverse effects are intense and/or prolonged, and/or the probability of
the birds being xposed to these five hazards is high and the probability of experiencing adverse
effects when exgised to these hazards is high.

Note that a hazardds risk score ranking does n
magnitude ranking (althoughete is reasonable similarity between the risk score and welfare impact
profiles in Figure 1). This reflects the obseryv
but the probability of a bird experiencing the adverse effect may be low. sloabe, magnitude may

be relatively high, but welfare impact or risk score would be relatively low. This is shown clearly in

figure 1, where hazards with high magnitude have relatively low welfare impact and risk scores (e.g.
inappropriate diet). As the ablute values for each score are not linear, only the relative ranking of the
hazards is meaningful. We can see that some hazards, that rank relatively low for magnitude, rank
higher for risk scores (e.g. low light intensity) because of the higher privieabdf exposure and of

exposed birds being adversely affected by them. Hence by way of contrast, the top five ranking
hazards by wéhre impact and magnitude are:

Risk Score Welfare Impact Magnitude
Barren environments Conventional cages Inappropriate diet
High stocking density Barren environments Conventional cages
Fast growth rate High gocking density Wet litter
Feed restriction Inappropriate diet =High stocking density
Low light intensity Low light intensity =Overlydry litter
=High light intensity
RBauen cnvitonments
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Here we see that barren environments have intense and/or prolonged adverse effef¢stésin
magnitude), with a high probability of birds experiencing adverse effects if they are exposed to the
hazard (welfare impact) and a high probability of exposure to hazard also (as reflected in the risk
score). By contrast, overly dry litter $ia high ranking by magnitude, so its adverse effects may be
considerable, but as it ranks rather lower in terms of welfare impact and risk score, we may conclude
that the probability of experiencing owedry litter is relatively low.

In Appendix B, thanagnitude and welfare impact scores for the categorical groups of broiler breeders
are given. To summarise, Table 2 shows the top 5 ranked hazards (in terms of magnitude and welfare
impact) for each group. These tend to vary in only minor ways from eheh, akespite the groups

being chosen specifically because of their differences. The overall top five ranked welfare risks
reappear in each of the groups to varying extents. Conventional cages appear as a top ranked welfare
hazard for production birds andst and slowgrowing birds in terms of welfare impact. However, by
comparing this with the risk scores (which takes into account the probability of exposure to a hazard),
we see that the relative ranking is much lower in terms of the risk score. Saghlttmuwentional

cages may have intense and prolonged consequences, and the probability of experiencing the adverse
effects is high if exposed to the hazard, the probability of experiencing thel lieeaof being caged)

is low.
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1 Table 1: Median, minimum and maximum expert opinion scores for hazard intensity (sc@&rethdx 5), duration (in hours, max 10920), likelihood of
2  experiencing consequences given exposure to hazard (%), and likelihood of exposure to hazard (%) fentiBe2BHazards associated with environment
3 and housing of broiler breeder’sl so provided are the median, minimum and maxi mum scores
4
HAZARDS ¢ | Intensity(max of 5) Duration (hours) L of exper.cons | L exposure to haZ Magnitude WF Impact" Risk Score
med | min | max med min max med | min | max | med | min | max | med | min | max | med | min | max | med | min | max

Barren 4 |26 |23 |38 |10920.0 10920.0 | 10920.0 | 51.3 | 40.0 | 75.0 | 60.0 | 30.0 | 70.0 | 52.5 | 46.5 | 585 | 269 | 237 [ 30.1 [ 16.1 | 7.1 | 211
environments
Highstocking |9 [3.0 [ 2.0 [ 4.0 | 10920.0| 10920.0 | 10920.0 | 32.8 | 3.0 | 87.5 | 60.0 | 30.0 | 90.0 | 60.0 | 52.0 | 64.0 | 19.7 | 16.7 [ 21.3 [ 9.8 | 5.0 | 17.1
density
Genetic 3 [2.0 [1.0 [3.0 |10920.0]| 10920.0 | 10920.0 | 25.0 | 15.0 | 62.5 | 90.0 | 70.0 | 900 | 40.0 | 340 | 340 | 10083 |87 [9.0 [58 |78
selection for
fast growth
Feed 6 |25 [25 [25 [8190.0 |8190.0 | 8190.0 | 23.8 | 22.6 | 46.4 | 90.0 | 70.0 | 90.0 [ 375 [ 345|413 |89 [0.0 [0.0 [80 [0.0 |O0.
restriction
Low light 4 [30 |25 |40 |4368.0 |4368.0 |4368.0 |43.1]23.8|625]300]100]|700]240]|224|260][104]|96 [113[3.1 [1.0 |79
intensity
Poor 2 [38 [35 [4.0 |[55575 |5557.5 |5557.5 [20.0|3.0 |[875]40.0 100700382 36.1|402|76 [71 [82 [31 [07 |57
ventilation
Conventional |7 |35 [3.0 [4.0 |10920.0] 10920.0 | 10920.0 | 38.8 | 15.0 | 625 | 10.0 | 0.0 [ 100 70.0 | 72.0 [ 800 | 27.1 | 276|313 |27 [ 0.0 | 3.1
cages
Overly dry 1 [30 [1.0 |[4.0 |10920.0] 10920.0 | 10920.0| 15.0 [ 3.0 | 15.0 | 20.0 | 10.0 | 50.0 | 60.0 | 52.0 [ 680 [ 9.0 |75 [105|18 |08 |53
litter
Wet litter 4 |33 |25 |40 |10920.0| 10920.0 | 10920.0 | 13.8 | 55 | 62.5|20.0 | 10.0 | 50.0 | 65.0 | 59.0 | 71.0 [ 89 |78 |10.1 |18 |08 |5.0
Inappropriate |5 [ 4.0 [2.0 [5.0 | 10920.0| 10920.0 | 10920.0 | 16.3 | 1.0 | 40.0 [ 10.0 | 0.0 [ 30.0 | 80.0 [ 720 | 840 | 13.0 | 113|142 [ 13 [ 0.0 | 4.2
diet
Beak 4 |40 |40 |40 |756.0 756.0 756.0 325[275[750| 70000 [9.0(|55 |51 [60 [18 [16 |20 |13 [00 |18
trimming (in
early age)
Poorhousing |4 [3.0 [1.0 |40 |6825.0 |68250 |68250 |[9.6 |3.0 |[20.0/300]10.0500]|375|200|300|36 |18 [30 |11 [02 |15
design and
allocation of
resources
Reduced 4 |40 |30 |45 |5544.0 |5544.0 |5544.0 |17.8|3.0 |625]|10.0[0.0 |[30.0]|406 (386 |426|72 |67 |78 |07 |00 |23
mobility
High light 3 [30 [20 [4.0 |[10920.0| 10920.0| 109200 |75 [3.0 |75 |10.0]10.0]50.0| 600|480 (72045 [23 [41 [05 [02 |20
intensity (incl.
Natural
lighting)
High 1 |40 [30 |50 |29575 |29575 |29575 |14.0|30 [250]100|00 [100|21.7]195[233|30 |27 [34 |03 |00 |03
temperatures
and humidity
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De-toeing 4 |40 |40 |40 168.0 168.0 168.0 275|275 | 75.0| 70.0 | 10.0 | 90.0 | 1.2 1.1 14 |03 |03 |04 |02 |00 |03
De-spurring 3 40 |40 |40 168.0 168.0 168.0 40.0 | 40.0 | 87.5 | 30.0 | 10.0 | 50.0 | 1.2 1.1 13 |05 |04 |05 |01 |00 |03
Not 1 20 |20 |20 |2730.0 |2730.0 |2730.0 |75 |30 |75 10.0 | 10.0 | 50.0 | 10.0 | 8.0 12.0| 0.8 | 0.6 10 |01 |01 |05
mutilating
Comb 3 40 |40 |40 168.0 168.0 168.0 40.0 | 40.0 | 875|100 | 0.0 | 300 | 1.2 11 13 |05 |04 |05 |00 |00 |O.2
dubbing
Inappropriate | 2 2.8 20 | 4.0 | 6720 168.0 672.0 83 |53 11.3 | 10.0 | 100 | 30.0| 34 |28 |40 |03 |01 |02 |00 |00 |O21
light cycle
Inappropriate | 2 2.3 20 |45 1462.5 | 14625 | 14625 | 3.0 1.0 | 3.0 10.0 | 100 | 100|600 |50 |71 |02 |01 |02 |00 |00 |O.0
enrichment
Lack of 7 40 |20 | 4.0 12.0 12.0 12.0 75 | 3.0 15.0 | 400 | 100 | 700|021 |01 |01 |0OO |OO |00 |00 |00 |O.0
appropriate
training for
stockpersons
and animal
handlers
Ad lib feeding | 3 40 |40 |40 | 845 84.5 84.5 325 | 25.0 | 40.0 | 0.0 | 0.0 100/ 06 |06 |06 |02 |02 |03 |0.0 |0.0 |O0.0
5
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Table 2: Top five ranking welfare hazards by magnitude and welfare impact for the production and
rearing periods. Note that each period is a generalisation across both sexes, and across the different
types of breeder (fast/slogrowing). Risk score is not included as there is insufficient information on
hazard exposure at different life stages to calculate this.

Group Magnitude Welfare Impact
Rearing Feed restriction Fast growth

Fast growth Feed restriction

Wet litter High stocking density

Barren environments
High stocking density

Low light intensity
Poor ventilation
Fast growth

Production Barren environments

Feed restriction Barren environments

High stocking density Poor ventilation
Fast growth

Wet litter

Conventionatages
Wet litter

Table 3: Top five ranking welfare hazards by magnitude and welfare impact for males and females.
Note that each sex is considered across its whole lifétitheough both the rearing and production
periods, where, as shown in Table 2, the main hazards are different. Risk score is not included as there
is insufficient information on hazard exposure in the different sexes to calculate this.

Feed restriction
High stocking density
Fast growth

Poor housing design

Group Magnitude Welfare Impact

Females Barren environments Barren environments
High stocking density High stocking density
Fast growth Fast growth
Inappropriate diet Inappropriate diet
Feed restriction Feed restriction

Males Barren environments Barren environments

High stocking desity
Feed restriction
Fast growth

Inappropriate diet
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Table 4: Top five ranking welfare hazards by magnitude and welfare impact for fast andrelaimg
breeders. Nie that each type is considered across its whole lifetinigough both the rearing and
production periods, where, as shown in Table 2, the main hazards are different, and for both sexes
combined. Risk score is not included as there is insufficient irftbom on hazard exposure in the
different sexes to calculate this.

Group

Magnitude

Welfare Impact

Fast growers

Poor housing design
Barren environments
High stocking density
Conventiormal cages
Fast growth

Barren environments
High stocking density
Conventional cages
Poor housing design
Fast growth

Slow growers

Barren environments
Conventional cages
High stocking density
Poor housing design
Fast growth

Barren environments
High stocking density
Conventional cages
Poor housing design
Fast growth
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Figure 2: Relative Magnitude, Welfare Impact and Risk Scores for the 23 hazards identified in relation
to the environment and housing of broiler breeders, ranked on median risk score (high to low). Note
that valuesare not linear, hence a hazard with a risk score of 20 is not twice the risk of a hazard with

score 10.

Hazard code: 1 Barren environments; 2 High stocking density; 3 Genetic selection for fast growth; 4 Feed restriction; 5 Low
light intensity; 6 Poowentilation; 7 Conventional cages; 8 Overly dry litter; 9 Wet litter; 10 Inappropriate diet; 11 Beak
trimming (at early age); 12 Poor housing design and allocation of resources; 13 Reduced mobility; 14 High light
intensity (incl. Natural lighting); 15 Higtemperatures and humidity; 16 fBeeing; 17 Despurring; 18 Not mutilating;

19 Comb dubbing; 20 Inappropriate light cycle; 21 Inappropriate enrichment; 22 Lack of appropriate training for
stockpersons and animal handlers; 23 Ad lib feeding.
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Uncertainty and variability

Experts did not have uniform uncertainty across the attributes they scored on. Figure 2 shows that
experts were less certain of conditional probability of exposure than intensity and duration scores, and
there was greater variability in Zexd scores for conditional probability of exposure than intensity or
duration. Interexpert variability in duration scores was zero as this particular characteristic was scored
in plenary, with experts agreeing on a score then giving independent saotheifaown level of
uncertainty for that score. The greater uncertainty in conditional probability of exposure than intensity
is likely to be a true reflection of knowledge in the fiéldhere is relatively more information
available describing adversffextsi their intensity and duration, than quantifying how extensive the
problem is. Further to this, it was recognised by the experts that probabilities vary from region to
region, country to country and between different types of farming system. Ritybabtimates
consequently had large ranges. Routine data collection across Europe would certainly help to make
these estimates more accurate, not least because prevalence information from each country could be
included directly in the risk assessment.

One of the assumptions of this risk assessment is that the individual welfare hazards are independent
and not interlinked. The ontological analysis conducted as part of Article 36 highlighted that this
assumption is not met within the broiler breeder systdra.implications of this in terms of the results

of the risk assessment are potentially considerable. For highly interlinked factors, the risk score may
be slightly over or (more likely) substantially undestimated, as the calculated scores in this ris
assessment do not take into account second, or kigtier consequences (i.e. consequences of
consequences). Figure 4 illustrates this point, using the example of fast growth rate as the hazard. The
figure shows that both directly and indirectly, fasbwgth rate is linked to at least five other hazards
characterised in the risk assessment. These include some of the top five ranking hdeas
restriction and wet litter. The number of consequences a hazard has does not in itself affect the final
aggegated scores of magnitude, welfare impact and risk score (as seen in Table 1), as the aggregated
scores were calibrated for the number of consequences. However, the characteristics of the
consequences (intensity, duration, conditional exposure) did #ffeciggregated scores. For highly
interlinked factors, therefore, the key information will not be the quantity of links with other factors,
but rather the quality of those linksi.e. the characteristics of second and third order consequences,
that will determine whether our risk assessment scores are-amaeerestimates.

We must also consider that this risk assessment represents the independent opinions of a small group
of experts. Each expert scored each hazard once, therefore we have no meeastigéting intra

expert reliability of scoring. It is possible that should the same group of experts be asked to complete
the same surveys in six months time, they would each give answers that differed to some extent from
the answers provided for this m@p Similarly, a random sample of different experts may give
different values for the risk assessment. This is one of the key criticisms of expert -tyaisézhrisk
assessment procedures. In this assessment, we attempted to reduce dominance bias @pi@Emt

of one dominant individual ithe group influences the opinions of others in the group) by asking each
expert to score the hazards independently. This highlighted that there was variability in the opinions of
the group that was taken into accoamh the assessment stage. This is widely considered to be best
practice for opinioded risk assessment procedures (Vose, 2000). At the present time, we lack the raw
data that would enable us to conduct a fully dateen, quantitative risk assessmenived these
restrictions, the risk assessment should be interpreted with due caution, bearing in mind that hazards
are not independent and that expert opinion is not the equivalent of raw data.
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Figure 3: Uncertainty (ec) and vaiability (d-f) of hazard intensity (a,d), duration (b,e) and conditional
probability of exposure (c,f). Showing that experts were less certain of conditional probability of
exposure than intensity and duration, and there was greater variability in beaags for conditional
probability of exposure than intensity or duration. Please note that duration was assessed in plenary, so
variability between members was minimal, though each expert expressed their level of uncertainty in
the attributed scores.

Hazard code: 1 High temperatures and humidity; 2 Poor housing design and allocation of resources; 3 High stocking density;
4 Barren environments; 5 Inappropriate enrichment; 6 Wet litter; 7 Overly dry litter; 8 Poor ventilation; 9 High light
intensity; 10 Lowlight intensity; 11 Inappropriate light cycle; 12 Reduced mobility; 13 Inappropriate diet; 14 Feed
restriction; 15 Beak trimming (at early age); 16-§parring; 17 Comb dubbing; 18 Beeing; 19 Not mutilating; 20
Conventional cages; 21 Lack of appropgiftaining for stockpersons and animal handlers; 22 Genetic selection for fast
growth; 23 Ad lib feeding.
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