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“To everyone who would brush up their own

knowledge on welfare in turkeys using this study.”



“F que a adversidade seja contrariada com o
sorriso verdadeiro do esclarecimento

e da humildade espirito.’

Anonymous

>

“It always seems impossible until it’s done.’

Nelson Mandela
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GENERAL ABSTRACT

Improvements in poultry welfare are essential to ensure the quality of
bird’s lives, but also may have fruitful outcomes to industry for
minimizing the economic losses impacts under better bird performance,
and carcass quality with reductions of mortality and condemnations. In
fact, adopting a valid, reliable, and feasible welfare assessment protocol
on-farm is fairly valuable method not only addressed to poultry welfare,
but also, to industries interests, and consumer demands. Several array
internal and external identified factors can largely influence the welfare
and health evaluation of turkey flocks. The present study focuses mainly
on the development of a welfare assessment protocol on-farm based on
animal-based indicators. These parameters were carefully reviewed and
critically tested. In Chapter 1 and 2, the aim was to do a literature
review on animal-based indicators for turkeys (Meleagris gallopavo),
gathering information about promising indicators that could be included
into an on-farm welfare assessment protocol. Social, environmental
variables and pathological findings were pointed out as factors affecting
behavior and welfare of turkeys that may be relevant economically to
the commercial production systems. In Chapter 3, the walks through
following line transect methodology used in wildlife studies was
adapted to explore their feasibility as a welfare assessment tool. The aim
of this study was to compare broiler welfare assessed by individual
sampling and transect walks. Six managed flocks were evaluated.

Measures on 150 birds were carried out for the individual sampling.
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Observers walked slowly on random order paths and recorded the
incidence of immobility, lameness, dirtiness, sick, agony and dead birds.
It was possible to detected small variations across farms (P < 0.003) in
the prevalence of most welfare indicators and consistency in inter-
observer reliability (P > 0.05). Surprisingly, both methods differed
greatly in the frequency of the studied parameters. Possibly, the transect
walks might have overlooked walking impairs due to a large number of
birds. Another hypothesis may be related to biased individual sampling
procedures. In Chapter 4, the study investigated the feasibility of the
transect walks method as a novel approach to on-farm welfare
assessment of male and female commercial turkey flocks in Italy. This
is the first report of welfare assessment using the transect walks method
in Europe at turkey farms. A total of 25 commercial [B.U.T.] - Big 6)
turkey flocks (15 male and 10 female) with similar management
standard procedures were evaluated. Incidence of birds falling into any
of the welfare categories was recorded. The studied indicators were:
immobility, lameness, wounds, featherless, small size and serious health
issues in the flocks, for instance, sick, terminally ill and dead. In
addition, behavioral variables as aggression towards mate, interaction
with humans and mating were also considered. Sensitivity of the method
was noted by effect of sex (P < 0.001) for immobility, lameness,
wounds and dirtiness indicators. In addition, inter-observer reliability (P
> 0.05) was also consistent for almost the studied variables. Male birds
showed high incidence of immobility (0.14% + 0.02% vs. 0.02% = 0),
lameness (9.06% = 0.41% vs. 4.34% + 0.20%), wounds (3.54% £ 0.19%
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vs. 1.38% + 0.09%) and dirtiness (0.20% + 0.02% vs. 0.07% + 0.01%)
than female flocks, respectively. Transect walks approach is an essential
component, indeed, to improve the welfare assessment on-farm level. It
showed to be a valuable alternative method at commercial strains of
meat turkeys. Thus, this innovative method fulfills some industries and
producers requirements, such as, no bird disturbing or animal catching
with decreased of time-consuming and personnel involved, and no extra
costs required, at its application at commercial practices. Some further
research should be done to fill the complex gaps and improve the

welfare protocol introduced herein.

Keywords: animal welfare, animal-based indicator, on-farm assessment
protocol, turkey



GENERAL INTRODUCTION

Turkey production in the European Union reached 1.9 million tons in
carcass weight equivalent (tcwe) in 2012 mainly thanks to France
(414,000 tcwe) followed by Germany (400,000 tcwe) and Italy (288,000
tcwe). One of the highlights in this production chain worldwide is with
442,000 tcwe in 2012 and an outstanding growth of +26.8%, whereas
the EU had slightly increased of +2.15% (Forthorn, 2013).

The production, performance, behavior, health and welfare could be
modified on modern meat poultry industry with meaningful effects by
several fundamental aspects (Dawkins et al., 2004; Beaumont et al.,
2010; Marchewka at al., 2013a; Watanabe et al., 2013). Underlying care
and management tools, for instance, manipulation of day length and
intensity (Sherwin et al., 1999; Moinard et al., 2001; Prescott et al.,
2004; Blatchford et al., 2012); ventilation and temperature (DEFRA,
2009); stocking density and group size (Sherwin and Kelland, 1998;
Martrenchar, 1999a; Buchwalder and Huber-Eicher, 2004; DEFRA,
2009) are decisive factors at the intensive commercial production. But
also, feeding (Hocking et al., 1999b; Hocking et al., 2002; Mirabito et
al., 2003; Tatara et al., 2006); floor and litter (Andrews et al., 1974;
Bilgili et al., 2009; Abd El-Wahab et al., 2011; Abreu et al., 2011,
Youssef et al., 2011; Garcia et al., 2012); and handling, transportation,
and slaughter (HFAC, 2008; Petracci et al., 2006; Wichman et al., 2010)

are considered critical factors.
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The livestock industries handle and cope with animal well-being
concern and production interests; they are steadily looking for ways to
establish a common agreement between productivity and ethical
reasons, and to guarantee that husbandry and welfare requirements are
sought. Furthermore, consumers increasingly demand animal products
with optimal quality originated from husbandry systems closely attached
to outstanding standards of animal welfare. In this regard, a
breakthrough welfare assessment protocol for turkeys at farm level
appeared to be an essential element to be applied at intensive
commercial rearing systems to accurately determine the welfare and
health status of the birds. Farmers, managers, birds caretakers’
personnel, veterinarians, official technicians, and external welfare
assessors can implement this method focused on different purposes,
such as for internal appraisal or even for legally assignment. Finally,
being a suitable tool to support the industries’ decision-making process.
Likewise, aiming to establish the appropriate method to assess welfare
in different species with commercially relevance, Battini et al., (2014)
developed a welfare protocol for dairy goats and Dalla Costa et al.,
(2014) for horses, and Marchewka et al., (2013b) for broilers, all based
on the Principles and Criteria indicated by Welfare Quality®
(2009a,b,c).

Especially at the end of the rearing period, due to the fact that many
elements are generally acting concurrently, an increase of locomotory
problems under intensive poultry production occurs (Sanotra et al.,

2001; Knowles et al., 2008). Skeletal problems, such as impaired gait
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(Skinner-Noble and Teeter, 2009), bones and cartilages deformations
(Cook, 2000), and foot pad dermatitis (Shepherd and Fairchild, 2010;
Krautwald-Junghanns et al., 2011) cause severe loss implications on the
global market. Locomotory impairs are a widespread abnormality in
commercial turkey flocks and may lead to cause pain or discomfort for
the birds (Duncan et al., 1991; Broom and Reefmann, 2005; Buchwalder
and Huber-Eicher, 2005; Hocking and Wu, 2013). On the contrary,
Hocking et al. (1999a) concluded in their experiment that male turkeys
with musculoskeletal disease do not demonstrate evidence of pain. In
this context pain assessment at on-farm level is a challenge to verify,
however worth to pursuit. The risk factors for locomotory impairs can
be divided mainly into two categories: (i) genetic background selection
(Martrenchar, 1999a), and (ii) environmental factors, for instance
photoperiod duration (Martrenchar, 1999a; Brickett et al., 2007), litter
quality (Bessei, 2006; Mayne et al., 2004, 2007; Hocking and Wu,
2013), stocking density (Martrenchar et. al., 1999b; Sgrensen et al.,
2000; Bessei, 2006). Similarly, the bird welfare conditions can be
compromised by the simultaneous presence of these different elements
or even by their interaction. Additionally, the turkey flocks have a
tremendously massive numbers of birds which lead to a particular
challenge for health and welfare evaluation, as well as the fast turnover
of the production cycles in meat poultry.

The indicators used to evaluate the animal welfare state on-farm are
classified into two major groups: (i) animal-based and (ii) resource-
based guidelines (Bartussek, 1997; Horning, 2001; Main et al., 2003).
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Although resource-based parameters are far more used rather than
animal-based indicators for being quirkier and easier to measure, they
are considered an indirect way for assessing animal welfare status.
Moreover, they do not indicate necessarily a positive correlation
between good management and environmental aspects with high
standard of animal welfare (Broom 1996; Sandge et al., 1997;
Mollenhorst et al., 2005; Winckler, 2006). Therefore, the appropriate
welfare approach adopted on field for animal husbandry should be based
mainly on animal-based descriptors (Webster, 2005).

There is a need of welfare protocol applied in turkey productions that
can address consistently the animal welfare topics and can cover the
attention and concerns of governmental organizations, industries,
consumers and other stakeholders. It is necessary the engagement of all
parts including the scientific community to fill the gaps and answer
fundamental questions that still exist in this matter, as well as,
identifying solutions for the currently and foreseen barriers in the
production chain to improve animal welfare needs while ensuring the

animal production valuable perspective.

The aims of this currently study® were (i) investigate the repeatability
and on-farm feasibility of animal-based welfare indicators on turkeys;
(ii) develop a welfare assessment protocol for turkey commercial farms

to be applied at the end of production cycle. The outcome findings and

1 This thesis was one of the several studies that belonged to the Animal Welfare
Indicators (AWIN) project financed by The European Union Il Framework Program
(FP7-KBBE-2010-4).
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the obtained conclusions may contribute towards the turkey intensive
production with higher concepts of animal welfare considering the
industries interests, the consumer demands, and the food safety.

14
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CHAPTER 1

In this chapter, the article entitled “Review of the social and
environmental factors affecting the behavior and welfare of turkeys
(Meleagris gallopavo)” was published in Poultry Science, 92(6): 1467-
1473, 2013. doi: 10.3382/ps.2012-02943
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Review of the social and environmental factors affecting the behavior
and welfare of turkeys (Meleagris gallopavo)

J. Marchewka,® T. T. N. Watanabe,1 V. Ferrante,} and L. Estevez®f!

*Neiker- Teenalin, ArkauteAgrifood Campus, Animal Produetion, PO Bor {6, E-01050 Vitoria-Goasteiz, Spain;
t Department of Veterinary Pathology Hygiene and Public Health, University of Milan, Via Celoria 10,
Milan 20133, Raly; and }kerbasque, Basque Foundation for Research, 48011 Bilbas, Spain

ABSTRACT In modern resring systems, turkey pro-
ducers often face economic losses due to incressed ag-
gression, feather pecking, cannibalism, leg disorders, or
injuries smong birds, which are also significant welfare
ismues. The main underlying causes appear to relste
to rapid growth, flock size, density, poor environmen-
tal complexity, or lighting, which may be deficient in
providing the birds with an sdequate physical or so-
cial environment. To date, there is little information
regarding the effect of these factors on turkey welfare.
This knowledge i=, however, essentisl to ensure the wel-
fare of turkeys and to improve their quality of life, but
may also be beneficial to industry, allewing better hird
performance, improved careass quality, and reduced
mortality and condemnations. This paper reviews the
sveilable scientific literature related to the behavior of

turkeys as influenced by the physical and social en-
vironment that may be relevant to advances toward
turkey production systems that take welfare into con-
sideration. We addressed the effects that factors such
as density, group size, space availability, maturation,
lightning, feeding, and transport may heve over param-
eters that mey be relevant to ensure welfare of turkeys.
Availsble scientific studies were based in experimental
environments and identified individual factors corre-
sponding to particular welfare problems. Most of the
studies simed at finding optimal levels of rearing con-
ditions that allow svoiding or decreasing most severe
welfare issues. This paper discusses the importance of
these factors for development of production environ-
ments that would be better suited from a welfare and
economic point of view.

Key words: turkey behavior, welfare, production, social behavior, density /group size

INTRODUCTION

Turkey production is considered small compared with
broiler production; however, this industry has achieved
& relevant incresse since 1880, escalating from 122 mil-
lion to 226 million turkeys produced in 2006 within the
European Union countries {Food and Agriculture Orga-
nization, 2012), whereas the value of turkeys produced
in the United States during 2010 was $4.37 billion {US
Poultry and Ege Association, 2013). Despite the grow-
ing relevance of turkeys, the scientific literature regard-
ing the welfare of intensively reared turkeys is scarce
compared with other poultry species. There is a major
need for more insight into the factors influencing turkey
welfare, not only due to public demands to ensure a
sustainshle production system that foments manage-
ment practices that take in comsideration the welfare of

013 Poubtry Seicnce Association Ine.
Reeoived November 27, H112.

Accopted Fobruary 17, 2013,

! Correspanding suthor: ieteverdineikor oot

2013 Poultry Science 92:1467-1473
http: // dx.doi.org/ 10,3382 ps. 201 2-02043

turkeys, but also becanse this information is needed to
rechuce losses due to poor bird performance.

A recent study showed that 60% of female and 33.8%
of male 16-wk-old turkeys in commereial German facili-
ties showed some degree of footpad lesions (Krautwald-
Junghanns et sl 2011). Lupo et sl {2010) indicated
that in the French turkey industry the swverage con-
demmnation mate was 1.8%, wheress condemnation rate
for broilers was lower and reached 0.87% (Lupo et al.,
2008). These are only some examples of relevant animal
welfare issues that also have important implications for
the economic return of turkey production Knowledge
of the main factors affecting the welfare of turkeys and
the means to minimize this impact can not only im-
prove their quality of life, but may also be beneficial to
industry by achieving better hird performance, improv-
ing carcass quality, and reducing mortality and con-
demnations.

Unfortunately, there is a lack of studies condncted
under commercial settings, on the effects of the social
amnd physical environment ower the behawior, welfare,
and performance of commercial turkeys. Most of these

1467
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studies have been conducted under particular experi-
mental situations (Martrenchar, 1999); therefore, the
application of results to commercial practice is diffieult.
In this paper, we review the awailable scientific litera-
ture regarding fundamental factors affecting behavior
and welfare of turkeys, this literature is relevant to con-

MAIN FACTORS AFFECTING
THE BEHAVIOR AND WELFARE
OF TURKEYS

Density and Group Size

Maintenance of high bird densities per unit of space
is & common practice in intensive turkey production
systems. Although literature for turkeys & scarce, the
abundant referenees on the effects of density in broilers
(for & review, see Estevez, 2007) shows the important
behavioral and performance changes that may occur
when increasing density, especially when environmental
eontrol #s not matched to maintain the demands of the
incressed mumber of animels (Dawkins et al, 2004).
This situation may lead to more or less severe perfor-
mance and welfare problems.

Density and proup size are factors which effects are
often confounded, together with space availability, be-
cause only 2 parameters can be controlled simultane-
ously. Therefore, individual effects of each contribut-
ing factor are difficult to differentiace. Although it is
poesible to minimize the confusion to & certain extent
by using specific experimental designs (ie., Leone and
Estévez, 2008}, it is not always s practical approach,
especially in applied research, in which the size of the
commercial housing i fixed. Keeping in mind those is-
sues, in the current review we treat the effects of group
gize and density, as well as the space aveilahility, as
were described in the original study.

The influence of density on the behavior and health
of turkey poults was investigated by Martrenchar et al.
(1994), who reduced space allowsnce from 24 to 15 dm?
and from 16 to 10 dm?® for males and females, respec-
tively, until wk 12, and from 40 to 25 dm?® afterward in
case of males The authors observed gait deterioration
at hipher demsity, supgesting stocking density as one
of the potential causal factors. They also showed that
stocking density had less influence on behaviors such
as standing, walking, feeding, drinking, preening, and
pecking at the environment, or st another bird. How-
ever, similar to the findings for other density studies
conducted in broilers (Estévez, 1994; Cometto et al.,
2002; Venturs et al | 2012}, they found that ineressed
density lead to a significant increment in the frequency
of disturbances among resting poults (Martrenchar et
al., 1994). This behavior is considered a factor closely
linked with carcass quality in meat poultry (Cornetto
et al., 2002).
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Turkeys, as hirds with a highly competitive social
system (Buchholz, 1997), are prone to behaviors lead-
ing to the establishment of & social hierarchy. The hi-
erarchy in groups of wild turkeys is based on close kin
relationships between relatives, where external males
are rejected from the group after moderately aggres-
give fights, and where the closed units are ereated for
life (Balph et al., 1980; Healy, 1992). The effects of
group size, group composition, and space availability
on the behavior of turkeys have been mainly investi-
gated by Buchwalder and Huber-Eicher (2003, 2004,
2006a). They indicated that insufficient space may lead
to increased risk for broken wings doe to hitting the
pen walls or other birds during sggressive encounters
cansed by unfamiliarity of newly introduced growp
members (Buchwalder and Huber-Eicher, 2004). The
incidence of this problem in commercial farms is, so
far, unknown, but probably would be more likely to oe-
cur in small enclosures racher than in large commercial
facilities

Small groups of familiar toms seem to be able to dis-
tinguish nongroup members toward whom they display
appressive interactions, bur the frequency of interac-
tions appears to be modulated by enclosure size (Bu-
chwalder and Huber-Eicher, 2004). More pechs toward
newly introduee unfamiliar toms were observed in small
(2 % 3 m) compared with large pens (6 x 13 m). Buch-
walder and Huber-Eicher (2004) explained these results
in terms of a minimum eritical distance requirement
between opponents, which would be essential to avoid
chances of aggressive interactions. Therefore, the newly
introduced bird would have been sble to keep a larger
distance in large pens, resulting in fewer aggressive en-
counters. These resules differed somewhat from other
scientific evidences that suggest that aggressive interac-
tions, at least in broilers, ocour st & higher frequency in
open areas rather than in more crowded regions of the
enclosure (Pettit-Riley and Esteves, 2001).

Nevertheless, in another study Buchwalder and Hu-
ber-Eicher {m), found that the response toward non-
familiar conspecifies mainly depended on the size of
the group in which the foreigner was introduced. The
smaller the group (minimum of 6 up to 30 hirds), the
more intense the aggressive resction was, with more
fights being initiated and more agpressive pocks being
delivered. These results seem to be in accordance with
other poultry studies, without aggression-enhancing in-
troductions of foreign individuals to the group, where
a reduction in the frequeney of agpressive intersetions
with increased group size was also reported (Estevez et
al., 1907, 2002, 2003).

Unfamiliarity between several thouwsand birds of a
commercial flock & a common situation in modern tur-
key rearing systems due to the group becoming too
large to allow any form of hierarchical system. In this
situation, it is inefficient to even attemnpt to establish a
hierarchy. It has heen speculated that the cost in terms
of energy necessary for hierarchy formation in large
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groups of poultry would outweigh the benefits (Esteves
et sl 1997). Forthermore, the probability of finding
the same individuals over time to get the advantages
of dominance will be small (Pagel and Dawkins, 1997).
Other social strategies, such as & tolerant social system
based on seramble competition, have heen proposed to
explain the social dynamics in large groups of domestic
fow] (Esteves et al., 1997), and they may apply also to
turkeys.

Feather pecking is, togpether with sgpressive encoun-
ters, an important welfare and mansgement concern
in large poultry flocks. They are commonly considered
to be linked to large proups, as found for laying hens
(Bilélk and Keeling, 2000). No study has looked over
the effects of group size over feather pecking in turkeys,
but in an experimental study Busayi et al. (2006) com-
pared feather pecking rates of & commercial male line
selected for growth and breast yield with & traditional
Mebraska Spot turkey coming from small experimen-
tal flocks. A higher frequency of pecks and pulls oe-
curred in males (32%) compared with fernales {15%)
of the commercial line, but were not ohserved in the
traditional one. However, differences in time budgets
scToss sexes were small. Sumﬂd.lffemncmmen]aonb—
served with regard to age, where males showed stronger
feather pecks and pulls st 3 wk of age, whereas females
showed the highest frequency at 9 whk
Space Availability and Spatial Distribution

Spatial distribution, also referred to as space use pat-
terns, is defined as the localization of birds within the
living ares in relation to their group mates and resource
distribution. Spatial patterns can be very important
in terms of hird management as, for example, it was
observed that overcrowding of broilers around the walls
of the enclosure caused incressed disturbances during
the resting period (Cornetto et al., 2002; Ventura et
al | 20012), which may inerease the risk of scratches and
downgrading, Although the literature on spatial distri-
bution in turkeys is practically inexistent, one study on
nocturnal turkey behavior reported that sleeping areas
were mainly located around enclosure walls (Sherwin
and Kelland, 1998). Therefore, it is expected that tur-
keys' space use would be driven by similar factors as
those in broilers.

In relation to inter-individusl distances, Buchwalder
and Huber-Eicher (2004) obsarved that the distance be-
tween the birds wes larger across nongroup members
than within group members. However, this distance
was not the maximum distance that the pen allowed,
and 50 cm seemed to be sufficient space between the
unfamiliar individual and the other birds of the group.
This was interpreted as an attempt to integrate in the
group, while keeping & safe distance to avoid sagpres-
sive reactions from encounters (Buchwalder and Huber-
Eicher, 2004). Under commercial conditions, restricted
space svailability may inhibit birds to fully use the
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available space. However, detailed studies of space use
in brodlers demonstrated that space wse related more to
the size of the enclosure, utilizing a greater amount of
space when available, rather than to flock size or den-
sity (Leone and Estéves, 2008). This might ako be the
case for turkeys.

Aging and Maturation

Changes in time budgets and behavioral repertoire
are common in growing animals. Poultry is no excep-
tion. Similsr to broilers (Newberry and Hall, 1900; Bi-
zeray ot al, 2000; Pettit-Riley and Estevex, 2001; Este-
vez et al., 2003), a general decline in activity with age
has been observed in commercial turkeys (Hocking et
al., 1990, Martrenchar et al., 1990; Busayi et al., 2006)
together with a general reduction of orel activities such
as feeding, forsging, drinking, preening, and pecking at
the pen walls and fixtures {(Hocking et al., 1099; Busayi
et al | 2006). Parallel results were obtained by Sherwin
and Kellend (1998), who found a similar decline from
4 to 22 wk of sge in sleeping, environment pecking,
wing flapping, and running in turkeys maintained in
small groups and low density, whereas the time engaged
in feeding, standing, sitting, strutting, and preening
varied through the study. At 18 wk, birds spent 30%
of their time strutting, which may be considered as
a threatening behavior but also as ecourtship toward
humans as found in other bird species (Bubier et al,
10898). Main differences in the behavior of turkeys com-
pared with other poultry species were related to the
absenee of dust bathing or growund seratehing, which
are commonly obeserved in broilers or laying hens (Sher-
win and Kelland, 1988). Running and frolicking were
observed, but injurious pecking was rarely noticed and
feather pecking or cannibalism were not registered at
all during development, even though the animalks were
not beak trimmed, and the light intensities were higher
than the ones of commercial facilities.

Similar resules were obtained by Hughes and Grigor
(1996) studying time budgets of beak-trimmed turkey
poults up to 12 wk, kept in small groups of 10 to 11
hirde Percentage of sitting/sleeping behavior increased
over time, whereas standing fwalking behavior primar-
ily declined, and rose at the end of the study. Beak-
related behaviors (feeding, drinking, preening, environ-
mental and bird pecking) rose to the peak of 45% in
wk 2 and then declined graduslly to around 28% by
the end of the study. The general decline in activity
with age have been found even when the effects of high
stocking density and group size were minimized, and
sufficient space was provided to the birds (Sherwin and
Kelland, 1968). Reduction in sctivity also reflected on
t.hedistnnomwuamd: 27.5 m,/30 min at 7wk to 11.0 at
12 wk {Buchwalder and Huber-Eicher, 2005h).

Turkeys are known to incresse the incidence of feath-
er pecking and cannibalism with age, and this may have
practical implications In a comparative sindy of tra-
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ditional and commercial strains of turkeys from 3 to 9
wk of age, the frequency of feather pulls was found to
incresse with age in both strains, and & higher ocour-
rence of gentle pecks was found in the traditional line,
but in no case had effects on mortalities {Busayi et al. |
2006). However, damaging pecking in turkeys can ocour
as early &s the first or second week of age (Moinard et
al., 2001).

Photoperiod and Lighting

Lighting has profound effects on the physiclogy and
behavior of poultry (Manser, 1996). In modern poultry
production, photoperiod and light intensity are stricely
controlled to promote growth and to avoid excessive
feather pecking and camnibalism. Interestingly, even
under artificial low light intensity, time budgets seem
to follow s photoperiod rhythm, with higher propor-
tion of resting, and low standing and walking cccurring
during midday (Busayi et al., 2006). At night, turkeys
appear to be mostly inactive, although they may stand
up 2 to 12 times during the derk period, usually turn-
ing around slowly and lying down agein (Sherwin and
Kelland, 1008).

Although low lighting intensity (1,/10 bx) is used to
reduce the risk of undesirable behaviors such as feather
pecking and cannibalism, it can alo inhibit walking,
foraging, exploration, and social behaviors (Hughes and
Grigor, 1096; Barber et al, 2004). In general, turkeys
prefer bright environments, as Sherwin and Kelland
(1998) demonstrated that turkeys avoided chambers
with less than 1 ke light intensity compared with 5, 10,
or 25 Ix. But additional studies indicated that turkeys
may prefer different light intensities to perform differ-
ent activities. In this line Barber et al. (2004) demon-
strated that in an experimentsl situstion where hirds
were given contimious sccess to 4 rooms with different
light treatments (below 1, 6, 20, and 200 Ix), at wk 2
birds spent most of time in the brightest environment,
wheress at 6 wk the authors ohserved partition of be-
haviors between the 2 light environments. Resting and
perching were only observed in the environment below
1 lx, whereas the rest of the behaviors were performed
in the 2 brightest environments. Althoorh environmen-
tal enrichment through varistion in light intensities
may be interesting to improve health and welfare of
turkeys, this has never boen tested wnder eommercial
conditions. From a management point of view, it should
be considered that a sudden and temporary incresse in
light intensity, for bird inspection for example, may lead
to fear reaction among birds (Appleby et sl 1002},

Regarding the type of lighting, some studies have
shown that the use of fluorescent, compared with in-
eandescent, lighting reduced the incidence of injuries in
tails and wings, wheress incidence of tail and wing inju-
ries was positively correlated with the intensity (5, 10,
36, or T0 Ix) of fluorescent lights (Moinard et al., 2001).
Potential benefits from the use of fluoreseent light are
that turkeys may perceive it as lower light intensity
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(Lewis et al., 2000), or it may relate to the composi-
tion end proportion of red light that they contain (10%
for fluorescent compared with 70% for incandescent;
Moinard et al., 2001). Other types of lighting types are
known to have powerful effect over the behawior of tur-
keys. Stodies by Gill and Leighton (1984) found birds
maintained in low intensity blue light were more docile
and less active. Sexual behavior in these pens was at
& minimum, and social interactions were rare. In con-
trast, hirds exposed to high intensity intermittent white
light were hyperactive and showed extreme flightiness
during handling.

Another aspect that should be comsidered in turkey
management is that turkeys are known for having po-
tential for vision in the UV-A spectral range, and it is
possible that plumage may contain visual information
detectable only under in UV-A wave bands (Hart ot al. |
1099). In fact, results from Hart et al. (1909) and Moi-
nard and Sherwin (1999) sugrest that turkeys preferred
a UV-A-enriched environment to one illuminated by
fluorescent light alone In modern honsing, the use of
fluorescent or incandescent lamps that emit low levels
of the UV-A spectrum may limit the natural commu-
nication conveyed by the plumage of turkeys. In fact,
Hart et al. (1999) suppested that provision of supple-
mentary UV light may reduce the incidence of visually
mediated, aberrant behaviors,

Besides light intensity and type, the lighting pro-
gram has been proven to have a significant effect on
the behavior of turkeys and may be used to improve
bird management. For example, Classen et al. {1994)
demonstrated that turkey male poults of a heavy strain
reared to 188 d of age in 6L:18D at 7 d incressing to
20L:4D by 63 d, or starting with 6L:18D and increas-
ing to 10L:14D from 84 to 112 d, showed a superior
walking ability and sat less often compered with hirds
maintained at constant 24L:00). Lewis et al. (1998) in-
vestigated the influence of 4 different photoperiods (8,
12, 16, or 23 h} with light intensities of 1 or 10 Ix on the
behavior of male turkeys. Lighe intensity did not influ-
ence feeding behavior, but injurious pecking tock place
at a higher frequency for the 12-h photoperiod, 10-1x
combinations. On the other hand | Sherwin et al (1004)
carried out an experiment in which the control group
was reared under conditions approximating to commer-
cial and compared with 2 intermittent lighting patterns
regimens: 12124 h and eight 2-h seotoperiods/24 b,
finding that even though some patterns of intermit-
tent lightning were effective in reducing the frequency
of injurious pecking behavior, they compromised other
welfare indicators, such as musenloskeletal funetion and
the occurrence of blindness (Sherwin et sl 19949).

Feeding
The number of studies dedicated to the effects of diet
composition, the form in which is presented, and how

its swailability may influence behavioral patterns and
welfare in turkeys is very limited Turkey poults at 6 to
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12 wk fed with pellets spent less time feeding compared
with their behavior at the younger age of 1 to 5 wk,
when fed with crumbs (Hughes and Grigor, 1996). On
the contrary, Hale and Schein (1962) found thas 12-wk-
old pellet-fed binds spent more time feeding; less time
drinking, preening, and resting; and had higher engage-
ment in other behaviors compared with mash-fed ones.
The main differences between these results may relate
to genetic factors due to 30-y7 difference between them,
the age of the birds, and how the feed was presented.

Nutritional enrichment in the form of whole wheat
provided in separate feeders, replacing 10% of wheat
from their regular diet, has been used with the ohjec-
tive of increasing the time dedicated to feeding and
decreasing time awailability for injurions pecking (Mi-
rabito et &l | 2003). A positive effect of the intervention
mclel:sc‘baddm‘mgths&lewk However, from 9 wk
onward, increased feeding frequency was only detected
during the evening, and in general, the provision of
whole meal had little effect on feeding behavior, and no
effects on the turkeys’ pecking behavior.

Feed restriction is & commonly used management
practice in the breeder turkey industry to control male
BW for optimal sernen production and to menage risk
of heat stress or musculoskeletal lesions. However, food
deprivation can have s negative impact on the welfare
of turkeys, which may manifest changes in
their behavior patterns. Hocking et al. (1909) compared
the behavior of ad libitum and feed restricted commer-
cial Large White turkey male line from 8 to 28 wk
Ad libitum fed birds mainly showed standing, walking,
and preening behavior (44 to 77% of the time budget),
wheress foed-restricted hirds showed high frequencies
of oral activities such as pecking on pen walls and fur-
nishings (20 to 50% of the time budget depending on
the week). It was emphasized by the authors that finst
signs of the incressed oral activity and reduction of sit-
ting was observed already 2 wk after restriction began.

Transport

Catching and transport of live turkeys, as for other
poultty, may be one of the most stressful events in the
bird's lifetime if not done properly. Pretransportation
procedures such as inadequate catching and erating
have & major negative impact on birds’ welfare, vary-
ing from mild stress to death before amiving at the
slaughterhouse. Therefore, the way in which these pro-
eodures are conducted can heve a dramatic impact on
carcass quality and economic profit. Most of the sveil-
able studies in turkeys describe the direct effects of the
procedures on animal welfare in form of deaths on ar-
rival (DOA; Wichman et al |, 2010). A large-seale study
conducted by Petracei et al. (2006) in Italy showed an
average DOA of 0.38% up to 0.52% during the summer.
Causing factors are suspected to be similar to broil-

ers: thermal stress, acceleration, vibration, motion, im-
pa.cta fasting, withdrawal of water, ncu:ml d.mmpuuu
and noise, incorrect transport of sick or injured ani-
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mals, and the human factor (Mitchell and Kettlewell,
1008; Prescott et sl , 2000; Petraeci et al. | 2006).

For wurkeys, there seern to be some benefits of au-
tomatic, compared with mamual, crating in terms of
reduction of body damage and heart rate (Prescott et
al., 2000). Even though the birds were herded into the
module wsing an antomatic losding systermn, the mennsl
handling proved to be more stressful than the auto-
matic conveyance. The human participation during the
manual crating procedure was the factor with the most
influence on turkeys’ stress indicators.

Recently, Wichman et al. (2010) described the ef-
fect of crate height (45, 50, or 90 cm) during 6 h con-
finement on the behavior of turkeys. Wheress turkeys
conld not stand in the lowest crates, they stood 35
and 43% of the total time in the 50~ and S0-cm-height
crates, respectively. More stepping, turning, and preen-
ing were performed in - and 80-cm crates, whereas in
the 4lbem erates more rising attempis were ohserved.
The conclusion of this study was that 40-cm crates de-
creased the possibility of birds moving and changing
pastures. However, & potential danger that should be
considered is that bigger crates can lead to further car-
cass damapes due to scratches made by the nails among
crated hirds.

DISCUSSION

Scientific studies on the effects of the characteristics
of the physical and social environment of turkeys' be-
havior and their implications from a welfare standpoint
are still searce. In general, studies have demonstrated
that torkeys may show large behavioral adjustrments as
& response to inadequate environmental conditions. For
example, studies focused on the effects of density, group
size, or both have shown that high densities led to git
deterioration and decressed metivity, insofficient space
awvailahility related to a higher frequency of injuries, es-
pecially wing breakages, as well &s increased aggression
levels, whereas large group size led to feather pecking
ocrurrences (Sherwin and Kelland, 1948; Martrenchar
et al., 1990, Buchwalder and Huber-Eicher, 2003, 2004,
ZIIEm, Busayi et al., 2006). Similar to other pu.lll.'ry,
general decline in activity was found with increasing
age (Hughes and Grigor, 1006; Sherwin and Kelland,
1898; Hocking et al., 1999; Martrenchar et al., 1999;
Bma]n et al, 2006), with fist signs of dgt:masad ID-
mombﬂwmngappmml generally from 4 wk of
age omward (Sherwin and Kelland, 1008), whereas the
injurious pecking may muralma.clyaherwl:s of life
(Busayi et al, 2006).

Feed presentation has also the potential to alter tur-
key activity; the provision of feed in pellets compared
with erumbles has been sssociated with longer feeding
houts (Hughes and Grigor, 1996), which could be ben-
eficial to divert the birds from other undesirable ac-
tivities such as feather pecking. However, these results
are in opposition to the increased feeding time when
provided with crumble feed in turkey studies conducted
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30 yr ago {Hale and Schein, 1962). Also, the addition
of fodder enrichments in the form of whole wheat was
found to increase eating time; however, it did not influ-
ence birds from 6 wk onward (Mirshito et al, 2003).
Similar to broiler breeders, in turkeys feed restriction
increased oral activity paralleled with increments in
stending, welking, and preening behavior (Hocking

al., 1909), which is typically interpreted as a sign
of hunger and frustration (Bokkers and Koene, 2004).
However, as for broiler breeders, it is required to main-
tain & BW halance to avoid other health and welfare
problems associated with excessive BW.

The issue that has perhaps received the most atten-
tion in turkeys is lighting, Turkeys preferred fluorescent
over incandescent lighting (Lewis ot al. | 2000; Moinard
et sl 2001), probebly because is perceived by them
a5 less intense, and they showed better walking ahbil-
ity when provided with dark periods {Classen et al.,
1004; Lewis et al |, 19958; Sherwin et sl 1080). Young
birds showed clear preferences for brighter environ-
ments to perform all sctivities, whereas adults rested
and perched preferably under dim light but conducted
all active behaviors in brightness (Barber et al., 2004).
Some stdies have also shown that hirds may benefit
from UV-A light-enriched environments by reducing vi-
sually medisted aberrant behaviors (Hart et al., 1999,
Moinard and Sherwin, 1909).

However, of all the factors that may influence turkey
health and welfare, catching and crating (Prescott et
al., 2000), as well as transportation to slaughter (Wich-
mnuetnl . 2010, have been shown to be some of the
most procedures for welfare, with the po-
tential of cansing not only major carcass damage and
lesit profitability, but also the death of the birds if pro-
cedures are conducted in an inadequate manmer.

Current studies have shown that changes in sctiv-
ity, such as locomotion, and time budpet schernes, and
exhibition of aggression, feather pecking, or cannibal-
ism are behavioral indicstors that can be largely in-
fluenced by the eonditions of the physical and social
environment. However, it is essential to consider that
the results presented in this review were mostly hased
on studies conducted under strict experimental condi-
tions, and therefore, it is difficult to extrapolate the
conchesions to what would happen under commercial
systems in which several thousand birds are reared si-
multanemzly. Additionally, variability between flocks,
farms, and even countries caused by different manage-
ment systems and environmental conditions can deter-
mine to & great extent the variability in behavioral and
welfare cutcomes, It i also important to remark that in
some experimental studies the effects of density, group
size, and pen size were often confounded becanse of the
difficnlties of separating those effects, and furthermore
biclogical events often do not follow & linear pattern.
In broilers, differences between experimental and com-
mercial situations were found to canse uncertainty in
welfare risk estimation and hazard consequences (De
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Jong et al, 2012). This uncertainty could be reduced
by further studies, expert opinions and their judgments,
and obviously by studies conducted under commercial
scenarics. The use of mathematical models for complex
analysis may also be relevant to find the optimal bal-
ance between flock productivity and welfare {Esteves,
2007).
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CHAPTER 2

In this chapter, the article entitled “Review of the physiological and
pathological welfare indicators applied in turkeys (Meleagris
gallopavo)” was published in Biotechnology in Animal Husbandry,
29(4):727-740,2013.d0i:10.2298/BAH1304727W
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c po—:

Absztract: Concern on anomal welfare has become an mmportant 15sue n
Europe for a decade now. In commercial poultry hushandry, there are many tnals
to standardize the production m order to reduce the economc loss caused by poor
welfare at marketing age. As it known, factors such as densify, group size, space
availalality, matwation, hghimg, feeding, and fransportation can have effects on
welfare of tokeys. However, to ensure a better quality of Inve for the bards as well
as the mmdustry as good performance, reducing the mortahty and condemnations 1t
1= important to bave another point of view as different kind of mndicators. This
paper reviews the available scientific literature related to the tokevs’ welfare
according to the main relevant physiopathology mdicators by taking info a count
whether they are feasible or not for bemng used. We addressed foot pad demmatitis
and breast skin lesions as being the most relevant ndicators so far. They may be
relevant to mmprove the welfare assessment mdicators of turkeys. However,
measurements of corticosterone, enzyme achwities, cytokines, and hematological
profile seemed to be flovrnshing indicators to be applied more often. In this way
associafing the mdicators that were previcusly studied to these new omes, it 1s
assumed that animal, producer, industry and consumer may have a smtable bond
between them {(poultry chamn) according to ther different mberests.

Eeywords: welfare, pathological and physiological indicator, tarkey
Introduction

For many years, commercial turkey busbandry has been practiced 1n mamy
countries. In order to merease its profitability, and meet the consumers’ demands,
welfare concerns were already pomnted out (Foriz ef al, J908; Basser, 20048:
Dgpartment for Emvironmemt Food and Rural Affairs, 2000; Welfare Qualiny®,
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2000: Beawmoni e al. 2010); popetheless, camses of downgrades and
condermmations are shll the mdustnies” mam worry (Petracc of al., 2006; Shepherd
and Fairchild, 200).

Studies have been developed rezardmp better moanagement factors
influencing domestic turkey flocks, such as diet (Hocking ef al., 1990; Mirabito at
al, 2003), hght (Hart et al., 1900 Sherwin ef al, 1008%a; Moinard et al., 2001,
amimal stockimg density and group size (Martrenchar ef al., 1999; Buchwalder and
Huber-Eicher, 2004, 2003a), environmental enrichment (Sherwin et al, 1000h;
Martrenchar e al,, 2001}, and transportation (Wichman et al, 2010, Thus, turkey
behavior could be modified by vanations m such factors (Hughes and Grigor,
1006; Sherwin and Eslland, 1998 Buchwalder and Huber-Eicher, 2003) whale
welfare 155ues could be accomplished (Martrenchar, 1900, The effect of social
and rearing condifions on the behanior of furkeys has recenfly been reviewed by
Marchewka et al. (2013).

The solution fo what 15 shll bemng considered as a problematic welfare
complex animal production-slaughterhouwse mdusitnes (Waiblinger et al, 2000
Humane Farm Animal Care, 2005).

In broder chickens, among the welfare isswes, igh susceptibibify to
metabolic discrders and low locomotor activiiy were considered the most mmportand
(Bessei, 2000). It is inferred that sirmlar 155ues are seen m turkeys.

Using well-defined indicators to assess welfare 15 extremely important in
order to ephanes thewr welfare evalmation. In thiz case, changes m behavior,
haematological profile, plasma hormones concentration, monine measures and
enzymatc activities could be mentioned (Durcan, 1981 Hocking et al., 1000).

The purpose of this review was to analyze, based on the existing literature,
the physiological and pathological mmdicators that could be associated with welfare
mmﬂ:eypwudm:mThenrﬁmalmpﬂnmufﬂ:ebudﬁ health status, carcass
leaﬂmbeltumxﬁﬁmsﬁttnﬂqpm&mﬁm

Pathological Indicators

Foot pad Dermatitiz

Foot pad dermatitis (FPD) 1= defined as a necrotic lesion and mflammation
of the foot pad. The main concern 1s that it could be the route of entry for other
mucroorganisms potentially leading to the appearance of new diseases (Shepherd
and Fairchild, 201{).

Lesions related to FPLY are mmportant not only for food safety and product
considered one of the main goal for the poultry industnes (Shepherd and Fairchild,
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2010). In additon, FPD was classified as the key welfare mdicator m the United
Eingdom in twkey production (Clavk er al, 2002), when considering the critenia of
welfare assessments 1n Europe and the Unated States (Natiomal Chicken Council,
2010 Shepherd and Fairchild, 201).

Severe FPD m commercial turkey flocks are common lesions, whereas,
they are unhkely in broders (Clark er al, 2007). In addition, poor hffer moishare
seemed to be a good example of management deficiencies and the most likely
cause of the FPD m twkeys; consequently, decreasmg amimal welfare (Mone ar
al., 2004 Shepherd and Fairchild, 2010).

These kinds of lesions in female turkeys were more severe than males
durng the fattening period according to Krauwwald-Junghams et al. (2011}, even
though Clark et al. (2002} reported higher frequency in males. If could be
associated with the differences m ammal density m different countnies, (e.g
Germany, the turkey’s density for males is approximately 2.8 birds/m®, while for
females is approcumately 5.1 birds'm®). Mevertheless, the severity of these
pathological lesions 15 associated with other flock panagement factors such as
Litter moisture. Moreover, Grosse Lissner (2007} stated that genetic predisposifion
is also an important element of FEDL.

Mame ar al (2007h) demonstrated that FPD could be most hkely
associated with a rapid inflammatory response, rather than an allergic response to
an ervironmental stimbes 1o the litter.

Wu and Hocking (2011} conducted an experiment with female growmgs
turkeys 1in crder to observe the effects of hitfer and animal age on FPD. The most
important conchision was that lngh moisture Litter 15 the mam cause of FPD), which
affected the seventy and the prevalence of these lesions (Mame er al, 2007a;
Youssef et al, 2011). Accordingly, short exposure to wet litter (4h'day; 4bd El-
Wahab et al, 2012, Bhiday; Foussef et al, 2010} could be enough for the
development and marked increase in severity of FPD.

Thus, to reduce FPD in the flock, good hitter management is essential to
mantain the level of moistwe under  the 30%  (Wu and Hocking, 2011); this
result may be reached by uwsing floor heating, or even prowviding soft hitter such as
lLignocelluloses rather tham wood shavings (dbd El-Wahab er al, 2011
Furthermore, there 15 no sigmficant difference in litter pH between different bard
groups, suggesting no relation between organic material and FPD, such as bird’s
droppmges and bedding material (Wu and Hocking. 2011). On the other hamd
according to Abd El-Wahab et al. (2013), when the electrolyte in the diet chanpes,
mazinly the sodivm' potassium rate, mmdirectly inferferes with the hitter quality due
to the increase of water intake and the increases of the excreta moisture, cansing
the ocowrence of the “wet hiter condibons’.
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Breast Skin Lesions

observed in conventional mmtensive turkey farmong are still considered as the most
frequent problems and as a result, they are one of the mam reason of econommc loss
(Eraurwald-Jungharnns et al, 2000).

Mitterer-Istyagin et al. (2011) found the prevalence of these alferations m
turkey tom than in turkey hen flocks. Although the origin is not clear and probably
mltifactonal, 1t was possible to infer that the differences between fatterming period
regarding body weight and the laying time may be the cause. They also conclode
that sex-related mfluences and age status were important reasons for these results,
but could also be determinate by breeding, litter moisture, and management quality.

Muscular and Skeletal Lesions

A= pecwrs in broalers, turkeys also have skeletal abnormabfies associated
with lngher body weight (Fyers er al., 1990}, In thus case, fibial dyschondroplasia
({TD) has been descnibed as the cause of enormous economic losses and also an
ammal welfare problem (Pines et al, 2005, Tatara et al, 2000). According to
Hecking et al. {2002), there 15 no predisposition for this disease related to diet with
hgher or lower caleium: phosphorus rafios. Furthermore, the tarkeys affected by
TD bave not been observed to have any locomotion problems as ocours in broalers
(Simsa et al, 2007). Therefore, the welfare 1ssue of TD could m thas case be
primarily related to location on the body where ostecmyelitis may develop (FFpers
af al., 1091 Addinomally, Tatara et al. (2000 discovered the beneficial effects of
orally admumistrating omithine alpha-ketoghitarate m furkeys wath skeletal
disorders, which resulted in mereased amino acid synthesis. It was shown that the
quality of the bone 15 improved by higher bone munerzl density of trabecular and
cortical bone as well as the maximum elastic and ultimate strengths were increased.

Heocking et al. (2005) evaluated the efficacy and optomum doses of non-
sterpidal anfi-inflammatory drogs n domestic fowl suffering from articular pain.
This model could be useful when apphed to different avian species such as turkeys,
due to the lack of studies presently avalable.

In order to demonstrate the efficiency of treatments using analgesics such
as synthetic opioids (butorphanel) and anti-inflasmatory stermds (betamethasone)
in adult turkeys with degenerztmve jom disorders, studies were camed out with
regarding locomofion, sponfanecus and sexual acthvites (Dwumecan er al, 1901
Buchwalder and Huber-Eicher, 20058). It was demonstrated that in all the
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Physiological Indicators

Corticosteroid Evaluatian

It 15 knowm that stress events which could be defined as a tngger or stressor
that causes a stress response, such as catching and transport of e turkeys
(Marchewka et al, 2013), may affect ammal behavior, decrease the 1mmvume
system when fighting disease and change population performance (Eorte, 2001
Shini er al., 201).

Glucocorticoid hormones are synthesized and released through activation
of the hypothalamic-pituitary-adrenal axis complex. Conventionally, 1t is possible
to evaluate glhococorficoid levels in the blood; howewer the compoments only
remain in circulafion for a short penod of tme (punutes). Nonetheless, another way
of measuring them 1= by analyzing animal feathers, which has been used mm order
to determnme more chromic stress experience ndicators (activity durations of the
hormone is days-to-weeks) (Bortolotti et al, 2009). In addition, corticosterone
(CORT) 15 the main avian glucocorticoid that could be quantified by feather
analy=is (Botolotti er al . 2005).

According to Betolotti et al. (2009), CORT 1= a stable hormone mn feathers
that could be used individually or in the flock, whach gives the mformaton about
the time when the stress event happened and how the bird responded. It 1s a2 non-
invasive and feasible mwethod (Botolomi et al, 2008). Furthermore, this analy=is
used samples that were collected over many years and stored by taping the calamms
to a sheet of paper mn a binder kept at room temperature. Therefore, it 15 a good way
to track stress, which 15 one of the most important factors that influences animal
welfare. However, Lattin et al. (2011} reported that cantion i1s pecessary n the
interpretation of COET results extracted from feathers, due to the effect of the
sample and effectrreness of the antibodies used m the feather assay.

Hecking et al. {1999} demonstrated that food restriction in commercially
turkeys" production causes merease of plasma CORT dunng the rearing penod,
even if the fradifional birds at 4 and & weeks of age have a relative high levels of
thas hormone.

Corticosterone metabolites” levels in fasces-unme also could be evaluated,
however, many mitations have been discussed, for mstance, artifacts caused by
sample age, storage and transportation, diet, captivity and biclogical status
(Millspaugh and Washburn, 2004; Tempel and Gutisrrez, 2004 Mésil et al, 2005
Cabezas et al, 2007 Haoyward er al, 2010).

Stoyanchev et al (2007} gathered accurate data about patoral bumoral
ity m turkeys, which had mmseular dystrophy, reared under condrbions of
poor welfare and stress. In general hysoryme concenfrations (LC) were hgher in
sick amimals than in healthier ones due to the body attempt to go through the
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disease. Mevertheless, under stress challenging the blood serum LC were decreased
due to the presence of cortisol.

Furthermore, Framciosini er al, (2011} showed LC was lower in broiler
turkevs reared 1n the backyard group (pen measunng 6 m long X 4 m wide that
were subdivided info 2 comnected spaces, one of which opened) when compared
with mdustrial (13,500 birds with natural hight and ventlation) and expenmmental
flocks (optmized light, wventlation, temperatwre and density according to
Anomymeous, 2000). These results suggest that stress situations possibly cansed by
predators could be a reason for those findngs as well as weather conditions for
instance. Moreover, there are difference between different rearing systems and
pnatural Immume parameters.

Cytokines belong in many ways of the mmmune response path and are
important m lewcocytes development, and their roles. Inferleukins (IL) are a type of
cytokines that are produced by leucorytes and mflvence other lencocytes (Soyder,

2007).

Shini et al. (2010) camied ocut an expenmental study in chickens regardmg
the effects on the expressions of the promnflammatory cytokines (e g IL-15, IL-6)
and chemokines (CC) (e z. OCLil, CCLi2) of leucocytes and heterophals under
CORTmladmmsnatmDmmgachmmhaatmeniquORT{lm&kj there
were a down regulaton of cytokmes and CC which suggest that there was
suppression in the immwme response. However, exposiing birds to acute stress
{unfil 24h) can cause the increase of mmmme system. They cited as well that I1. and
CC could be mportant markers mn order to assess the influence of stress factors
thelr inrwme system.

Wu et al (2007, 2008) reported that IL.-1 and I1.-8 proteins in chicken,
duck, poose, twkey and pigeon hawve sipmificantly structwral and fonchonal
homology, which could be used as adjuvant m vaccine for all these species. It 1=
considered as an mmportant tool regarding to modulating the immmme system.

Hematological Prafile

According to Maowell (1993), the increase of heterophil to hmphocytes
rafio (HLE) and basophals are well-known vanables indicating stress, such as heat
and Incorrect transportation. However, there was no evidence of the HLE changes
by food restnction in twkeys (Hocking of al, 1999), nerther with the crate heaght
dunmg short-term confinement (Wichman et al, 2010).

HIFE has been used for many years as the method to evaluate the stress,
such as, m birds. When the pmune system releases CORT, which elevates its
blood concentration, afterwards, there 15 an merease of nonlymphocytes lenkocytes
(heterophil) and decrease of lymphoad leucocytes (ymphocytes), thus the HLE
changing occurs (Shini et al, 2010). However, umnderstanding of these mechanisms
according to the molecular pomt of view should be more detailed It was observed
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that dunng an exogenous application of CORT m 7-wk-old chicken experiment,
the HLE. markedly increased during 1h, 3h and 24h post admim stration, which can
belp the mnate mmmmme response (Shind et al., 2010).

Hyff er al (2005) compared the effects of 2 different stressors (such as
transport and dexamethasone freatments) on the measure of HLE and resistance to
Ezcherichia coli, from 3 different turkevs" genetic hnes, (according to thewr rate of
growth). Their data supported the concept of lighter and slower growimg line birds
are more resistance to stress. In addihon, HLE were increased m both stressors that
were used.

Proportion of basophiles seemed to have no changes into 1ts valees dunng
food-restrict event (Hocking et al., 1900).

Activities af Plasma Enzymes

Creatine kinase (CEK), asparfate amunotransferase (ASAT), alkaline
phosphatise (AFL) and lactate are some examples for physiclogical measures of
amimal welfare which could be considered as turkey welfare indicators.

Wichmarn et al. {2010) showed that there was po difference between the
size of crate and the activity of CE or ASAT; however, frequently changes
turkey behavior were noticed Moreover, lactate levels were significant lower wath
male birds in the 55cm crates than m $0cm

Hocking at al {1909} observed that the actvity of lactate dehydrogenase
(LDH) in turkeys from 12 to 24 weeks of age was hngher in male turkeys that were
fed ad libiremm. In addition, the performance of ASAT was sinmlar fo one found
LDH. However, APL was mversely of the LDH.

Conclusion

In summary, 1t may be conchided from this review that foot pad dermatitis
(FPLY), breast skin alterations, corticosterone measure analyses, Imume mMeasures
(e.g. cyvtokines and chemokines), hematological profile, and enryme activiies (e.g.
swtable mdicators of the welfare m the torkey rearmgs methods and In agresment
with the bird protection; hence, the fittest welfare protocol nsmg theses mdicator
should be bnlt and apphed On the confrary, it 1= mmportant to notice the real
usability in order to select the proper mdicators for the assessment of the tarkey
welfare.

The proper welfare assessment cannot be done considenng solely each
factor as smgnlar; it should be evaluated based on the factors that are also mvolved,
such as the reanng methods for furkeys, management, and breeding.
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The FPD and breast blisters are for now considered the most practical
welfare indicators m twkeys regarding the feasibility for collecting this data
seonng. Futhermore, 1t has a great mnportance 1if consider how practical, no tume
consuming and reliable welfare indicator(s} could be appled on the complex farm-

Further studies are needed n order to obtamn the useful tools m order to
figure cut which is the best way to deal with these challenges: mbensive animal
production chain versus poulfry protections concerns. Perhaps, the mam scope 1s
the eqmlibrium between the research, farms, mdustnes and consumers.
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Pregled fizioloskih i patoloskim indikatora dobrobid ¢urki
(Meleagris gallopavo)

T.T'N. Watanabe, 5. Lolli, L. Ferari, V Ferrants
Rezime

Pitanje dobrobifi Zrvotinga je preko jedne decenije jedno od vainijih pitanya
u Evropi. Ulmahnmmmm,hdnjemmgup&usa]adaseshniarque
proizvodnja u calju smanjenja ekonomskih gubitaka 1zazvamib loSom dobrobafi u
uzrastu kada se &rvina plasira na tr&zfte. Kao ito je posnato, fakton kao Sto su
gustina naseljenost, velifina grupe, dostupnost prostora, sazrevanje, osvetljenje,
1shrana 1 preves, mogu imat utica)] na dobrobat cark:. Medufim, da bi se obezbedio
bolji kvalitet Zivota za phice, kao 1 za mdustriju dobre performanse smanjenje
smrtnosfi 1 gubitaka, vaino je mmat jos jedou tacku gledifta kao razlifite wrste
mdikatora. Ohva) rad razmatra raspolofvn pawémm biterafuru koja se odnosi ma
dobrobit curki "u skladu sa glavmim relevaninim fiziéko-patolofkim pokazateljima
uzmmajudl u obzir da i su omi zvedlpna i ne U radu je pafnja usmerena mna
dermiatiis nogn 1 lemje koZe grudi kao najrelevantmije indikatori do sada. Om
mogu bifi od mnafaja ra poboljianje imdhkatora ocenjivanja dobrobiti curka.
Medutim, merenja korfikosterona, akfinnosti enzmma, citokina 1 hematoloik profil
su mdikatori za koje se fim da e se u budufnosh feice primenjivat. Ma ovaj
nmpﬂsammn;mmxﬂaﬂna]nﬂ]lmmqe ispifivani 53 mowvim, pcrelpnslavl_]ase
da fe postojatl odgovarsjudu veru medn Zwotnja, odgajivafa, industme 1
potrosata (lanac proizvodnje Fvine) u skladn sa njthovim razhérhim inferesima_
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CHAPTER 3

In this chapter, the article entitled “Welfare assessment in broiler farms:
Transect walks versus individual scoring” was published in Poultry
Science, 92(10):2588-2599, 2013. doi: 10.3382/ps.2013-03229
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ABSTRACT Current scientific approaches to welfare
assessment in broilers are based on individual sampling
that can be time consuming under field conditions. On
the other hand, farmers conduct routine checks hased
on walks through the howse to sereen birds® health con-
dition. We adapted the walks through following line
transect methodology used in wildlife studies to explore
their feasibility as a welfare assessment tool. The aim
of this study was to compare broiler welfare assessed by
individual sampling and transect walks. We evaluated
G identically managed flocks. For individual sampling,
we collected messures on 150 birds, including weight,
breast dirtiness, hock and footpad dermatitis, lame-
ness, and immohility. Tramsect observations were con-
ducted by slowly walking on randomized paths within
each house recording: immobility, lameness, back dirti-
ness, sickness, apony, and desd. Transect walks al-
lowed detection of small variations (P < 0.003) in the
prevalence of most welfare indicators considered with
consistency in interohserver reliability (P > 0.05). In
addition, assessments across transects were highly con-
sistent (P > 0.06). Individual sampling wes also sensi-

tive to differences seross howmes (P < 0.01) with the ex-
ception of immobility (P = 0.783). No differences were
found across sampling locations (P > 0.053). However,
both methods differed greatly in the frequency of the
incidence of the parameters considered. For example,
immohility varied from 0.2 4+ 0.02% for transect walks
to 4 + 2.3% for individual sampling, whereas lame-
ness varied between 0.8 + 0.07% and 24.2 + 4.7% for
tramsect and samplings, respectively. It is possible that
the transect approach may have overlooked welking de-
ficiencies because a large mumber of hirds were scored,
although if this was the case, the consistency obtained
in the scoring across observers and transsets would be
surprising. Differences may also be related to possibly
biased individusl sampling procedures, where less mo-
bile and passive individuals may be more likely to be
eanght. Furthermore the procedure may cause fatipue
and fear reactions reducing mobility. Cuorrent study
provides new insights into constraints and advantages
of broiler on-farm assessment methods, which should
protocols.

Key words: welfare indicator, on-farm assessment, broiler, sampling, transect

INTRODUCTION

Animal welfare has wide-ranging implications for ani-
mal-based companies in the global market as it plays an
increasingly important role granting competitive sdvan-
tage for companies presenting better welfare, and sus-
tainability of commercial animal production. A growing
number of eountries have adopted specific legislation to
ensure the welfare of farm species, although often veri-
fieation of requirements imposed s diffiralt and expen-
sive (2% of the sector’s value in the European Union;
EU Commission, 2012). Additionally, other countries
such as the United States have certified voluntary wel-

©HH3 Poultry Seienen Assoriation Ine.
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fare proprams. The need to develop protocols to evalu-
ate animals on-farm with regard to their welfare status
was raised by Rousing et al. (2001) and Webster et al.
(2008), and some are already awvailable {Welfare Cual-
ity, 2008). These protocols should be charscterized by
scientific soundness and the possibility of being applied
on & commercial farm within a realistic time framework
and ultimately becoming a relevant tool to support the
decimion-meking process. In this regard, protocols that
are easy to understand to producers, flock supervisors,
and farmers would have better possibilities of being
assemsment protocols somewhat closer to animal care
management procedures conducted by veterinarians
and farmers.

Currently, most scientists agree with the need for
desipning protocols based on the animal {Main et al. |
2007). The use of animal-based welfare indicators is

2588
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recognized at international level by organizations such
as the World Organization for Animal Heslth (OIE,
2008). The Welfare Quality assessment protocol (Wel-
fare Cuality, 2009) is one of the most recently proposed
approaches for on-farm assessment. This protocol has
been thoroughly designed, considering all living and
welfare requiremnents of particular species. However, it
requites further work with regard to time and labor ef-
ficiency as sugpested lately by producers (De Jong et
al., 2012a). Protocols besed on scientifically and practi-
cally acceptable methodology become especially chal-
lenging when the production systems require keeping
larpe mumbers of animals in & common hosing, as is
the case in broiler production.

The welfare of broilers can be challenged by multiple
factors such as by their genetic potential for growth,
decline of environmental quality, poor mansgement, or
excessive density (Dawkins et al., 2004; Estevez, 2007),
which may result in contact dermatitis, metabolic, shel-
etal and muscle disorders, or behavioral abnormalities
(Dawkins et al |, 2004; Estever, 2007; Melorzi et al |
2009). Besides the great impact of the welfare status
on the birds, all these problems have a major econom-
ie relevance for industry. For example, in the United
States, skeletal problems resnlt in losses to the industry
of $200 million esch year (Donoghue, 2012). Therefore,
the control of these problems not only would contribute
to & better accountability of bird welfare, but also to a
higher efficiency of industry.

To ensure proper bird care and welfare, farmers and
flock supervisors conduct routine checks based on walks
through the broiler production house to screen the
health status of the flock. This method distinguishes
individuals with visible severe welfare issues, provides
& quick estimation of general flock health and welfare
status, and ususlly gives bases for future management
decisions. It is penerally performed in & way to mini-
mize frightening or interrupting the birds. No direct
contact with individuals is included, only visual, which
is feasible for evaluation of welfare indicators such as
lameness, immobility, back dirtiness, sickness, agoniz-
ing, or dead hirds. Although this noninvasive method
is well socepted by producers, it does not provide them
with quantitative data to make reasonable comparisons
acrass the health and welfare status of the birds across
frrms, or successive flocks of birds within & honse.

To date, most scientific assessment methods include
bird herding and enclosing, as most of the available
studies on broiler welfare evaluation are based on seor-
ing particular welfare deficiencies on the individual
level (Welfare Quality, 2009). For welfare assessment,
bird samples in diverse mumbers are taken wsually at
random locations of the house, and then seored for the
chosen set of welfare indicators (Sanotts et al | 2008;
Dawkins et al., 2004; Knowles et al., 2008). This com-
monly used procedure is time consuming because it
requites catching, enclosing, and handling birds, but
most importantly, it might be stress inducing {Jones,
1892}, influencing birds’ performance during gait scor-
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ing. Furthermore, slower or unfit individuals might be
less likely to escape during catching, similar to passive
coopers (Kolhaas et al., 1999), having the potential of
influencing randomness of the procedure, therefore in-
creasing the probability of ohserving unusually high im-
mobility and lameness levels.

‘Walk-throughs performed by bird caretakers are, to a
certain extent, a similar strategy for data collection to
line tramsect methodology, which hes been successfully
used for years in wildlife studies (Buckland et al., 2010).
Some aspects of this approach, such as distance evalu-
ation, were used in a nonintrusive method of plumage
condition sssessment (Bright et sl 2008). Howewver,
the differences in methodology and results between the
approach for welfare evaluation closer to the methods
used routinely by bird caretakers or flock supervisors
and the elassical seientific approach of individusl sam-
pling heve never been compared. The ideal welfare as-
sessment protoco] for on-farm conditions should be a
method that provides the dynamism of walk-through
inspections but is conducted in & way that provides
veracity, interchserver reliability, and quantitative re-
mults that can be compared across flocks and farms To
our knowledge, none of the available methodologies de-
veloped to date would fulfill the requirements of what
would be considered & “gold standard. ™

The gosl of this study was to compare the welfare
assessment results of broiler flocks evaluated accord-
ing to 2 different approaches: the transect wallks and
the individual scoring, The tramsect walk methodology
iz based on the ides of walk-through used for broiler
care and line transect methodology used in wildlife bi-
ology, adding the evaluation of the methodology for
interchserver relisbility and within- and across-house
sensitivity. We compared the results with the individu-
al sampling scoring conducted following the guidelines
provided by the Welfare (Quality (2000). This is a pre-
liminary study aiming to develop & scientifically sound
and practical methodology, combining current scientific
findings with the transect approach, for on-farm broiler
welfare assessment, with perspective for appliestion in
other poultry species.

MATERIALS AND METHODS
Facilities and Birds

The study was conducted from April 30 to May 8,
2012, at 3 farms, located in the same geographical re-
rion in Northern Spein belonging to the company Gru-
po AN from the Navarrs region (Spain). Each of the
studied farms had paired houses, with flock sizes/house
ranging from 13,220 to 27540 broilers (Cobb 500)
reared at a density of 17 birds/m?. All houses had iden-
tical management, other than for the fact that 4 of the
houses used chopped straw as litter substrate, whereas
2 used wood shavings. All houses were provided with
antomatic drinkers, feeders and ventilation systems, ar-
tificial light, and windows allowing nasural lighting.
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Dara Collection

We collected data by wsing ? methodologies: the
tremsect walk approach that we developed, and the
individual sampling assessment based in the protocols
developed by Welfare Cuality (2009).

Transect Walks. The transect walk approech is
bhased on the methodolopy widely and sucoessfully used
in wildlife studies for decades (Gates et al., 1968, Buck-
land et al, 2000). Transects walks for bird welfare as-
sessmment in our study consisted of standardized walks
divided in randomly set paths covering the full area of
the house (Figure 1a).

Broiler houses normally have a mectangular shape,
although dimensions may vary across companies and
conntries. The houses in our study were around 13 m
wide (variable length) and were divided in five 2.5-m-
wide bands Transects were mumbered from 1 to 5
1 and 5 being wall and 2, 3, and 4 eentral transects.
Transect widths were limited by the location of feader
and drinker lines (for central transects), or the wall
and adjacent drinking line (for wall transects), which
appeared to create invisible barrders to birds’ move-
ments, camsed by & humen moving forward slong the
transect (personal ohservation). Paired houses st each
farm were assessed sequentially by 2 ohservers within
the same day, when birds were 31 to 35 d old (birds’
welfare meay deteriorate in & day toward the end of
rearing). This age range, instead of the end of produe-
tion cycle, was chosen for assessments because it is a
common procedure in Spain to depopulate 25% of the
flock at this ape. A later evaluation mey have provided
hiased results due to the impact of catching during de-
population, which is considered & major cause of stress,
therefore providing misleading information sbout the
welfare status of the hirds during the production eyele.

Ohservers conducted the data collection independent-
ly in each house. Transect walks were performed in ran-
dom order, in both directions, starting at the entrance
wall and at the opposite of the entrance wall, alterna-
tively. We avoided sequential observations of contignous
transects to minimize the possibility of double-count-
ing birds that may have moved from adjacent scored
tramsects mimutes before. The ohservers walked slowly
through the set transect (Figure 1h) while recording in
& spreadsheet (Polaris Office, Infraware, Seoul, South
Kores) installed in & handheld tablet (ASUS Eeepad
TF 101 Transformer, Taipei, Thiwan). Observations
of all ocourring incidences of birds within the follow-
ing categories were recorded: immobile (no attempt to
move, even after slight encouragement), limping (vis-
ible sipns of severe uneven walk), dirty (side and back
feathers visibly dirty), sick (bird showing clear signs of
impaired health with small and pale comb, red-watery
eyes, and occasionally unarranged festhering usually
found in resting position), agonizing (the bird lies on
the floor with closed eyes, breathing with diffienlty),
and desd. These are validated welfare indicators, which
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are considered critical parameters in terms of broiler
welfare (EFSA Panel on Animal Heslth and Welfare,
2012), which can be clearly described and identified for
data collection in broiler flocks, making them idesl for
purpose of methodology validation.

Individual Sampling. During individual sampling, a
group of 3 trained scientist collected hirds in 6 ran-
dom locations within the house, with at least one of
them collected in 1 of the & predefined transects Each
sample comsisted of 25 randomly collected birds that
were gently pushed to & mobile pen and were kept en-
closed during sampling. Each bird weas handled gently
and individually, weighed on an sutomatic scale {PCE-
W5 30, PCE Instruments, Southampton, Hampshire,
UK), and evaluated for footpad dermatitis (score 0 to
4}, hock burns (0 to 4), and breast dirtiness (0 to 2).
Afterward each bird was released away from the scoring
ares and observed to evaluate gait scoring (seale 0 to
5) when receding. If not showing willingness to move,
we used slight encouragement by touching the bird For
each indicator, a lower score meant a higher welfare
status of the individual After scoring all birds in the
sample, the procedure wes repeated in the next loca-
tion. Although under ideal circumstances we should
have had 2 teams performing dual individual sampling
to check for interobhserver reliability, this would require
a total of T people, and unfortunately we did not have
sufficient personnel to do this. In addition, because the
individual scoring took half a day per house, the 3-per-
son team could only evaluate 2 houses in a day. There-
fore, there was not sufficient time to repest the scoring
& second time in each of the paired houses.

Statistical Analysis

Transect Walks., During transect walks, we record-
ed the number of individuals showing any of the pre-
defined welfare problems. Observed frequencies were
transformed into proportions per transect based on the
known flock population from each particular house and
assuming that birds were randomly distributed through
the house.

To test interobserver relishility and sensitivity of
transect evaluation, resulting percentages were checked
for normality and homogeneity of residusl variance.
From the whole set of variables, immobility, agony, and
death were nonnormally distritnted and were subjocted
to logarithmic trensformation, allowing fulfillment of
normality requirements. We psﬂmmsd independent
mixed-model repeated measures ANOVA for each of
the 6 welfare indicators defined above. The model in-
cluded transect as a repeated measure, with house and
observer as fixed factors. We included farm as a random
statement because the between-houses comparison was
the main point of our interest. We ineleded interactions
between observer by transect and observer by house, as
well a5 house by transect. Least squares means differ-
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Figure 1. n) Desiga of the tansoct walks of 285 m within a 13-m-wide production room. The dashoed Hnes (rod in color version) show the
pathways along which tho transcct walks wero conductod. Arrows show the walking path of the observer botwoon limes of fooders and drinkers. b)
Data collection during transocts (note the short distanee to the obmorver). Color version available in the ankine PDF.
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Tahle 1. Effect of howse, transect, observer, and the interactions of transect with chserver nod observer with furm for welfare indicn-
Ernnsects

tors collected by
ANOVA compooent

Transoct = House = House =
‘Wlfare indicator House Transact Ohsarvar obsorver ahsorvar trarsoect
Immaobile E=1 0] [18: e LS miais DLIEE 313
Limping .00y . 708G MLB42E D247 OG0 (1= A
Durty .D00E . DR MLEEE2 0109 00001 [T
Sick L.6293 16994 L& LEloT L4978 iR 1)
Agonizing L0001 (LBEHE Li47a L7908 [ 0504 L3R
Dead <0001 .00GE DLOEre LG5S Lo0is [LD0ZD
ences were adjusted for multiple comparisons by post- RESULTS
hoc Tukey comparison.

We applied bootstrapping techniques to test the pre-  Transect Walks

cision of the method by taking simulated random sam-
plings combinations from the original data set {Dixon,
1993). Bootstrapping has been used to estimate the ac-
curacy of ecological indices (Stein, 1989; Dixon, 1993)
and more recently in & wide mange of scientific areas;
from genetics (Yang and Ranmnels, 2012) to economic
sciences (Clark and MeCracken, 2012). In short, this
methodology defines the appropriate model for the ob-
served data, from which it penerates n sample data sets
using Monte Carlo methods, to finally construct the
bootstrap distribution (Efron, 1979, 1987). Expected
mean and SE of the data set for each welfare indica-
tor was calenlated by taking random samples of one
transect (20% of the information), or combinations of
2,3, and 4 transects (40, 60, and 80% of information,
respectively). Simulations were rum 10,000 times per
house and welfare indicator. All variables, exeept for
immohility, were sveraged per house due to lack of dif-
ferences (P > 0.05) across observers. Independent boot-
strapping was calculated for the indiestor immobility
for each observer. We used PROC SURVEYSELECT
to perform the bootstrap.

Individual Sampling

Data collected in individual samplings were also
checked for normality and homogeneity of residual
variance. Hock burns, immobility, and dirtiness were
nonnormally distributed, and were subjected to loge-
rithmic transformation. The variables were analyzed by
independent mixed-model repeated messures ANOVA.
The model included transect as a repeated messure and
house s fixed factor. However, for this analysis the
interaction among both factors could not be included
because of the lack of sufficient degrees of freedom.
We included farm as & random statermnent, as for the
transect walk analysis. Least squares means differences
were adjusted for multiple comparisons by post-hoc
Tukey comparison.

All analyses were conducted with SAS 9.3 statistical
package (SAS Institute Inc., Cary, NC).
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Sensitivity. Our results showed that tramsect walk
methodology  allowed detection of small wariations
scross the studied flocks on the prevalence of the stud-
ied welfare indicators. Differences across houses (P <
0.003) were found for the incidence of immobile, imp-
ing, dirty back, agonizing, and dead birds (Table 1, Fig-
ure 2). Only incidence of sick birds remained invariable
across the studied houses (Table 1, Figure 2).

Interobserver Reliability. Welfare sssessment across
observers, or the interaction of observer and tranmsect,
and ohserver by house remained consistent for most
variables as indicated by the lack of differences (P >
0.05) in the mssessment (Tables 1 and 2). The effect
of observer was only detected for the incidence of im-
mobile and agonizing birds (Teble 1); however, the in-
terobserver difference for both variables was not ob-
served (P > 0.05) for the interaction betwesn house
and observer. On the other hand, the house x observer
interaction had an effect (P < 0.0015) on dirty and
dead birds. Nonetheless, the differences across obsery-
ers (Table 2} ranged beoween 0,18 + 0.02% and 0.22
+ 0I3% for the incidence of immohile birds, whereas
maximum range of variation scross farms and cheervers
for dirty birds was +0.5%.

Transect Fifect. No effect (P > 0.05) of tramsect
location was detected (1 to 5 1 and 5 being wall tran-
sects, and remaining being central transects) for al-
most all varables (Tables 1 and 2) studied, except for
dead for transect (P = 0.0068) and transect x house
effece (P = 0.002). Applying bootstrapping technigques
showed that the mean for each house was similar to the
observed mean value by using as little as 20% of the in-
formation for all the varisbles {representative example
in Table 3 and Figure 3).

Individual Sampling

Sensitivity. By using individual sampling method,
we found differences (P < 0.01; Tsble 4) between hous-
es for limping and dirty birds, footpad dermatitis, and
BW (Figures 4 and 5).



WELFARE ASSESSMENT IN EROILER FARMS

a
b
afld uflld
aga 1'| ach T

Haosz 3 Housz 4

Id4 7 b

Lireds %)

Homze 2

House |

H Sickness
B Apuny

0 Tead

B Immokile

B Tarneiess

O Tirtiness (hack)

Haonee 6

House 5

Figura 2. Menn values [£5EM) of ench welfire indientor expremed o pereontages for aach hoase obtained by transect walks. Difforonees for
ench spocifie mossure nercss hoass aro indiestod by kottors, mosns keking o comman letter (&2} diffor (F < 0L08).

Transect Effect We did not find any effect of tran-
sect (P> 0.05) on any of the variables collected by in-
dividual sampling, nor any effect of interaction between
transect and the house on the varishles (Table 4).

DISCUSSION
Transect Walks

The aim of our study was to explore the soundness of
& new approach to welfare sssessment for broiler flocks,
considering the scientific validity, time, and personnel
requiremnents. We also considered the potential accept-
ahility by assessors and producers, which might have an
interest in self-mssessment. The transect walk approach
is based on the routine daily checks conducted by farm-
ers and flock supervisors during inspections, combined
with line transect methodology commonly wsed for
evaluating wildlife populations {Buckland et al |, 2010).
The tramsect welk spprosch implies surveying birds
throughout the entire production house, registering all
individuals falling within each welfare indicator catego-
1y, established in this study within each transect.

In this study, we homogenized field conditions as
much as possible by assipning to the study only houses
using birds of identical genetic background (Cobl: 500)
raised under identical standsrd manspement practices
and within the same geographical region. All houses
were sampled when birds were st similar ages (31 to
35 d) and were assessed in less than & month to mini-
mize varistions in environmentsl conditions that may
affect the hirds’ welfare statns (Dawkins et al | 2004).
Diespite the homogeneity in housing conditions, our re-
sults showed that the transect walk approach was high-
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Iy sensitive and sllowed detection of small variations
in the incidence of the welfare indicators used in this
study such as immohility, birds with severe limping,
with dirty back, agonizing, or dead (Tsble 1, Figure
2). These indicators are known be critical for the wel-
fare status of broilers (Dawkins et al., 2004; Esteves,
2007), but also heve s tremendos economic impact.
For example, skeletsl problems cansing immohility in
the United Kingdom are responsible for losses estimat-
ed in 2 million pounds per year (Walker, 2012). An-
other indieator used, such as back dirtiness {as wed in
this study) is cunsl.darad an important welfare indicator
connected to litter quality or stocking density (Berg,
1998; Esteves, 2007).

‘Welfare assessment with the transect walk approach
remained consistent across ohservers for limping, dirty,
sick, and dead birds (Tables 1 and 2, Figure 3). How-
ever, minor differences were detected for the incidence
of immohility across observers and for the interaction
of ohserver with howse for dirty and dead birds (Table
1) The differences across observers ranged between
0.18 + 0.02 and 0.22 + 0.03 for the incidence of im-
mobile hirds (Tahle 2). Considering the scope of the
sampling (several thousand birds per flock) and the
randomized procedures we used for data collection, it
is sctually quite remarkable that we only found minor
efferes across observers, whereas howse assessment re-
alts remained consistent with other studies conduce-
ed in broilers under commercial (Sanotrs et al., 2008;
Dawkins et al., 2004; Knowles et al., 2008) and experi-
mental conditions (Kestin et al., 1892). For example,
averages of 0.9% birds unable or with impaired walk
were found when using a noninvasive method to evalu-
ate walking ability (Dawkins et al., 2004). These results
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are similar to the values obtained in this stedy when
T adding the categories defined ss immobile and severe
Z22238E limping. Cur results are also comparsble with another
233555 study {Knowles et al., 2008) in which 0.2% of immo-
EEEE hile hirds were detocted using s method that involved
SE888= bird handling (Kestin et al, 1992), and using the same
methodology (Kestin et al., 1992), averages of 0.3 and
2.7% severely lame birds were noticed for 28- and 42-d-
[ old broilers, respectively (Sprensen et al | 2000). On the
T2x=== other hand, the ohserver = house effects detected for
33355 dead binds can be explained by the fact that we were
o 1 I B working under commercial conditions and in 2 of the
gggggg houses the farmer removed the mortalities in betwoen
the data collection of the 2 ohservers,
Similarly, an observer x house interaction was de-
tected for dirtiness, which could have been caused by
gggggg natural lighting varistion occurring over the time in
cesess which the walks were performed. The traditional broil-
o i g er houses in Spain are provided with windows that are
mREEEEE asutomastically regulated according to changes in envi-
EEEsss ronmentsl conditions. Birds in these houses are normal-
ly exposed to a wide range of variation in light intensity
during the day. Variations might be more drastic dur-
EEEEEE ing early spring, when wide range of climatic conditions
EEE-y ean oeeur in the sourse of one day, when this study was
A H H A A conducted
EEEEEE Interestingly, and contrary to our initial expecta-
sSssso tions, we found no effect of transect location (1 to 5; 1
and & being wall transeces, and remaining being central
tramsects) for any of the welfare indicators, except for
L the incidence of deaths (Tebles 1 and 2). This effect
EEEEEE could be explained by the farmers’ intervension dur-
HHHHH A ing the data collection period and by the method of
REREES the dead birds' removal by eollecting them most likely
Sdssss next to the walls,. However, overall, the lack of the ex-
pected transect location effect obtained in this study
sugpests that birds varying in welfare states seern to be
homogeneously distributed within the house area. Fur-
EEEE thermore, these results would at lesst initially suggest
530333 that it would not be necessary to perform all trensects
e to obtain a relisble estimation on the welfare status of
1 g‘;f the brailer flock
Z=Z2222 This idea is further supported by the results obtained
from applying bootstrapping techmiques that allows
testing the precision of an estimate by calculating the
i bias and SE by taking simmlated random samplings
EEEEEE combinations from the original data set (Dixon, 1083).
S3335% The resulting expected mean for each house was similar
e to the observed mean value by using as little as 20%
ZEZg838 of the infarmation (Table 3, Figure 3). These resmlts
indicate that, under the conditions of our study, the as-
sessment of an area covering 20% of the house surface
is theoretically sufficient to obtain a relisble mean esti-
mation on welfare status of & broiler flock, based on the
parameters we used. If there is an interest in getting
the closest to real value of the SEM, then our results
é? E suggest that s minimum 60% of the house area should
) ﬂ; be evaluated. Given that, in this initial study assessing
Eégm g & complete broiler flock by conducting 5 randormly de-
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Table 3. Meon vahe and SEM for limping and dirty birds presented for 20, 40, 60, 80, aod 100% of information wsed m 10,000

% of Informaiton used

il 40 [ti] B 1M
Varlahla House Menn SEM Moan SEM Moan SEM Moan SEM Mon SEM
Limpleg 1 G167 0.1&85 06171 01036 05163 L0o=E0 (IS5 Lor3s DLELED LEXR
2 11600 L300 Liglr 02336 Lisns 012539 L1588 DLIG4s L1583 LIE34
3 GO0 B3 LG00E 0OEaE [afe e DD L &00E (1A TH L] 000 DLOED
4 0E2G0 01048 OEIEE 00736 0EE nosar DEME 0520 MEIED MLOEEG
E OBEES [1KiFind [x B34 00540 1§41 (1Rt DLESaT [y, [1E4E LOEEE
[ LGS OGGE LaENT 0 LGE08 [LO3ET &7 [LOxET LEH0G LOE73
Durty 1 0676 (iK1 06T 001 0053 Loz [L.0&30 nonz LOEED L0124
2 03731 01401 03736 [afi=x 4 0273 LLOS1G 1R [.08aT D373 L.0v7E
3 1 aTh [0 [ificesg [1n =} LT3 Lmis [LoET L0914 L.0gGy
4 OLHEE aaEE QRS QO=ET [LO9ER MLO4ET L ILOBOE L0984 L0440
1 LRk 1611 [IRE 1141 [ 1= ] {1y =] (IR E o LOEOT L1525 10500
B [ L3237 03344 0.ossa L3341 L.O=31 L3340 L4ET L3340 L0620
termined transect walks took around 4 h (due to loca-  Individual Sampling

tion dats collection messuring distances from observer
location to the front wall, results of which were not
presented in this mamsceript), we caleulate that if the
method is proven for its validity, then farm assessment
conld be eonducted in & time lapse ranging between 30
to 60 min and with minimal interference with the deily
farm routines.

Individual sampling is the most commonly used pro-
cedure for bird welfare assessment in broilers (Welfare
Cuality, 2009; De Jong et al, 2012c), for which a sam-
ple between 1000 and 150 birds per flock is recommend-
ed, due to time and personnel requirements. We were
interested in determining how our transect walk ap-
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proach would compare with this well-known and widely

The resules of the individual sampling (Table 4)
showed differences between houses for limping and
dirtiness, but not for the incidence of immobile birds.
Differences were also detected for the supplementary
variahles incloded in the individual ssmpling such as
footpad dermatitis and BW, but no differences were
detected for hock bums. The lack of differences across
houses for immobility might have been due to the
larpe wariation found, indicated by fairly large SEM
velues for each house, in relation to the mean velue
magnitudes. Howewver, it might also be related to the
relative small samples that are considered in individual
sampling as compared with the size of the flock {usu-
ally several thousand birds), which are justified by the
personne] requirements of this sampling methodology.
In our study, it took 3 people and approximately 4 h
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of work to perform the individual scoring as described
in the methodology section asbove. However, a small
sample size wonld imply that differences regarding the
incidence of welfare issues with relatively low incidence
(compared with limping, for example) might be more
difficult to detect.

An importent advantage of the individual sampling
methodology that cannot be overlooked is that it allows
scoring the incidence of footpad dermatitis and hock
burns, which are important welfare indicators, in ad-
dition to their economic relevance to indusery. Cur re-
malts regarding the values for footpad dermatitis rang-
ing from 18 to 48% for birds with scores 3 and 4 were
within the values obtained by a recent study conducted
in 386 Dutch flocks, in which 26.1 to 38.4% had mild
or severe footpad lesions (De Jong et al, 2012h). With
regard to hock burns, an evaluation of more than 2,000
birds at the age of 4 wk showed an incidence of 0.5%
(Kjmer et al., 2006), whereas in our study the mean
incidence mul’iﬁ% with farm velues ranging he-
tween 0 and 8.43%. Themunhhqghsruppsrmugeci
our results might be caused by the older age of hirds

Table 4. Effect of funm, bouse, cbserver, toansect, and the iotes-
-:hnmhlmedﬂihuhuﬁv\:rlndnhtrmr'dhlnmﬂmw:l&m

ANOVA eoenpanent
‘Wllre Indicator Housa Trarsact
Immubile LL7E30 02405
Limping LOoLT 02616
Darty L0002 07103
Hock barn 0S4l ik
Footpnd dormt itls oL 08577
BW oo 08676
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in our study {more than 30 d old) or due to the fact
that the observed flocks were placed at the farms in
winter, when the incidence of footpad lesion tends to
e more important. Regarding BW, relevant differences
were found between howses (Figure 5). However, these
particular houses did not appear to be the ones with
lower incidence of welfare problems such as lameness
or dirtiness.

Similar to the resmlts obtained by applying the tran-
sect walk methodology, we found no effect of transect
location for any of the parameters studied, supporting
further our assumption regarding the homogeneous dis-
persion of birds with welfare issoes within the house.

Method Comparison

The results of this study show clear, major diserep-
ancies betwean both methods of welfare assessment.
The results obtained by individual sampling would in-
dicate & substantially reduced welfare status of broiler
flocks compared with results obtained by spplying the
transect walk methodology considering the welfare in-
dicators used in this study. The indicators which could
be directly compared actoss transect walks and indi-
vidual samplings were severe lameness and immohility.
Mean incidence of lameness and immobility was 24.18
+ 4.68% and 4.22 &+ 2.3%, respectively, for individual
sampling, whereas for transect walks mean
for lameness was 0.78 + 0.07% and 0.2 + 0.01%.

The discrepancies across the 2 methods may be re-
lated to the observers failing to detect birds within the
immobile or limping (severely lame) category during
trensect walks. This is a likely possibility and further
studies should be conducted for improvement of the
socuracy and relisbility of this new methodological
approach for on-farm welfare assessment. However, it
should be also eonsidered that when using 25 birds as
the sample size in each location of the house for indi-
vidual sampling, the effect of scoring just one hird in a
given category would already incresse the incidence of
such eategory to a 4% incidence for this sample. There-
fore, although individual sampling may be ideal for the
assessment of large animals in which herd size may be
several hundred (Vasseur et al., 2012), it may be more
difficult to apply, or at least bring up some method-
ological questions, when applied to large poultry flocks.

This i=sue could be easily overcome by increasing
sampling size. However, the assessment of 150 birds
in our study took between 3 to 4 h for an experienced
3-person team. The speed of assessment conld certain-
Iy be improved, but still even if doubling the speed it
would take around 4 h to sample 300 birds, that would
represent 1% of the population for a 30,000-bird flock.

In this respect, the transect approach is proven to
be a more agile methodology in terms of time require-
ments, but certainly validation of the approach should
be achieved fimst. A transect walk in our experience
takes trained assessors between 30 min to 1 h depend-
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ing on the welfare situation of the flock and house di-
mensions. According to the evidence supported by the
lack of transect effects and ing methodolo-
gies, sampling of only 20% of the area of the house is
required to obtained the mean estimated for the howse,
which could be achieved by conducting one transect in
& maximum of 30 to 45 min.

An additional and important concern is also the po-
tential stress effect that the individesl sampling mey
have on the sampled birds. It is known that procedures
such as herding, enclosing, and handling of birds canses
fear (Newberry and Blair, 1993) and might have a large
effert on their behavior, inchiding immobility {Duncan
and Kite, 1887, Jones, 1992). This reaction known as
tonic immobility is a natural response that provides the
bird with an opportunity to escape in an unguanded
moment (Thompson and Lishreich, 1987). Tonic immo-
bility reaction has been correlated with fear and stress
indicators as proven by serum corticosterone levels (Lin
et al., 2006). During herding into the sampling pen,
birds are gently pushed into it and are perhaps foreed
to walk excessively even when the procedure is carefully
performed. This can be prinful and tiring for the hirds
before the evaluation starts (Cordeiro et al, 2000). Ad-
ditionally, birds that are struggling to walk due to leg
disorders and pain in everyday conditions are likely to
show more severe walking difficulties during evaluation.

It is also possible that the herding procedure requir-
ing seweral hirds to walk into the porteble sampling
pens might also have compromised the rendomness
of the sampling, It &= obvious that birds with mowe-
ment difficulties may have less chance to escape and,
therefore, be easier to catch, which may have resulted
in samples including & disproportionate percentage of
birds with high gait scores compared with the popula-
tion average. Additionally, to be geit scored, hirds are
usually relessed to the empty ares next to the pen,
which might induee incressed stress and fear reactions.
Avsilahle literature has shown that broilers react to
touching, handling, holding, to the exposure of acute
stressors  (Jones, 1902 Newberry and Bleir, 1003;
Marin et al., 2001}, or even to humsn presence and eye
comtact, which can cause behevioral changes (Zulkifli
and Siti Nor Azah, 2004). Therefore, it seems a likely
possibility that the gait seoring evaluation may be af-
fected by the imposed stress of the procedure. On the
comtrary, because transect walks are conducted slowly,
without causing major disturbances to the binds, re-
sults obtained should not be affected by these factors.
In addition, becanse the transect method is based on
the sampling of the entire population in the house, or
within transect, results are less likely to be affected by

Althongh all these factors interfering with the sam-
pling procedures appear to be realistic possibilities, the
question remains on the adequate or ideal walidation
method. To our knowledge individual sampling method-
ology has never been seientifically validated, which was
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underlined in & study of foot pad dermatitis as & usual
indicator measured with this approach (De Jong et al. |
2012¢). Clearly, the discrepancy in results depending
on the applied methodology raises, until further stud-
ieﬂmm.dmtﬂd,qmﬂﬁummgmdingthsadﬂqmyui
currently availsble welfare t in broiler flocks.

The outcomes of our study revesled large differences
between pictures obtained by the 2 methods analyzed
in this study. However, much of the discrepancy can be
well explained and justified by the arguments stated
above. Certainly the transect methodolory still needs
much testing to ensure that lameness and immobility
are not overlooked and that the methodology provides
a realistic quantitative assessment of the most relevant
welfare indicators. Indesd, behevioral assessment will
ako need to be considered if the methodology is wali-
dated in future studies.

Conclusion

We provided evidence that tramsect welks have a
large potential as prospective approach to on-farm wel-
fare assessment, showing good interobserver reliability
and reduced time and personmne] requirerments. Bocase
the method is based on daily care farm routine, it may
be easier to understand and to accept by prospective
assessors and producens. However, this work evidenced
major discrepancies hetween welfare indicator estimates
according to the method of assessment. Diversity in re-
sults may be caused by & potential reduced sensitivity
to detect welfare issues by the transect approach, which
would need to be improved. Nevertheless, individual
sampling results might also be affected by the reduced
sample size, stress effects, and randomization issues,
This study prw:.dm new n:mght into constraints and
advantages of broiler on-farm welfare evaluation meth-
ods, which should be considered in future studies on de-
signing valid and feasible welfare evaluation protocols

ACKNOWLEDGMENTS

The suthors gratefully acknowledpe the European
Unicn financial support provided under the VII Frame-
work Program for Research, Technological Develop-
ment and Demonstration Activities of the project Ani-
mal Welfare Indicators (FPT-KBBE-2010-4). We are
also very grateful to GRUPO AN, Tajoner, Nevarra,
Spain, and to the Asociecidn Espafiola de Awvicultura
(AECA-WPSA) for their support and for granting ac-
oz to facilities. We thank Erin H. Leone (Florida Fish
and Wildlife Conservation Commission, Gainesville,
FL) for her statistical sdvice. We are also grateful to
Xavier Averos amd Maris Guiomar Liste (both from
Neikor-Toenalis, ArkaureAgrifood Campus, Animal
Production, Vitoria-Gasteiz, Spain) for their help with
damcullacﬂcuatlhsfmmdn]]usaﬁﬂnggmms
during manuscript preparation.

56

MARCHEWKA ET AL

REFERENCES

Berg, C. 1998, Foot-pad dermatitis in broilers nod turkeys. Doo-
wﬂhﬁm.{mmm[mmg’mw}h&mp
Inmthr iv., Acts Universit
nmqlle-ﬁzE? 109E: 3.

Bright, &, T. A Jones, nnd M. 5. Duwkins 2006. A non-introsive

method of nssessing plumage condition in ecommersinl focds of
lnying hens.  Anim, Welf, 16113-113

B % T, A 1. Phanp L"l'hums_,lndEA_Rmud.
200, Line tronssst uf k-t ver

distance methods work? Int.JPrnmtd_ﬂL-EE-m
Clurk, T. E., and M. W. MeCracken. 2012 In-sample tests of predic-
nmllnlllr.ﬂ.mlppn:-ﬂ:. 1. Eecmoon. 171:1-14
EU C sl ﬁﬂ! from The G ion to
nompic and Socisl Comipitter on the Union Strategy
for the Protection and Welinre of Animals 2012-215. Brossels,

Belgium.

Cardeirg, A. F. 5, L A Nias, and . I). Salgsdo. 2009, Field evahes-
tiom af broier goit seore using different sanpling methods. Boe
1. Poult. Sei 11:140-154.

Dawidns, M. 5., C. Donnelly, and T. Jones. 2004, Chicken welfnre is
influenced more by housing conditions than by stocking density:
Nntare 437342344

De Jang, L C., TPcruqul,HGmmk“I‘ A Hindle, and 0. G.
vlnResm 20122 Simplifying the msnesmnent
mhmmmmzmﬂm
the Netherlonds, 2002-07-03 /302-07-08.

]:E_TqI.C ]\"mﬂlrn,ﬂ.ﬂnmi'\fﬁ_ﬂmdle neudl A Lo
Tens. Th. Footpad dermatitis in Dhatch broiler flockes Preve-
lm.emd[lntmso{mﬂum Poalt. S=. 91 1660-1674.

De Jong, I C., 1. Van Hern, H Gunnink, A. Louwrens, and 1. W, Van
Riel 012n. Mensuring foot-pud lesions i commerein] brailer
houses. Some sspects of Apimn Welf 21:335-330.

enl Experiments Chepman & H
Donoghise, A 212, USDA-ARS Poultry
Safety Hesearch Unit (PPPSRU), Fayetteville, Acknnsss Ac-
emmsed Feb. 11, 2013, bttp: /) www arn e gov/main fsite_main.
hten T e §2- 25-00-00L
Dunenn, L 1. H., lnd\" Q. Kirve 1957, Report for 1956 1957, Puges

Edinburgh,

Efron, B. 1970 Bootstrnp methods Ancther look af the Jnckknife
Apn Stat. T:1-24.

Efrom, B. 1987, Better boctstrap confidence intervals, Am Stat
Assoe. 1. B21T71-200.

EFSA Panel on Animnl Health sed WelSsre. 2012 Scientific opimian
mlhemdmﬂhludmumhmwdﬁmufhulﬂ:
EFSA Jouwmal WEZTTL.

Estevez, 1. 2007. allownnces for brodlers: Where to set the
linits? Poult. Sei 8612861271

Gates, C. E., W. H. Murshall, and . PDbon.l!lﬂ Lm:um

Appl. Anim. Behov., Sci. 34:247-254.
Kﬂm,&c T. G. Knowles, A. F. Tmch, and N. G. Gregory. 1992
The prevalence of leg weakmess in brodler chickens and its rels-
ticnship with genotype.  Vet. Ree, 131100-194

H]!r]ﬂﬂ&uﬂLMﬂlen,mﬂP?ﬂm Foot-pad
dermatitis nnd hock barn in broiler shickens nnd ﬂegmenfmh:rl-
tonee Poualt, 54, 86:1342-1343.

Knowles, T. G., 5. C. Kestin, 3 M Haslum, 8 N, Hrown, L E
Green, A. Busterwarth, 5. 1. Pope, D). Pfeiffer, and ©. 1. Nical
2008. Leg disorders in brailer chickens: Prevalence, risk factars
mred 3 PloS One 3:el546.

Koalhans, 1. M., 8 M. Korte, 8 F. De Boer, B. 1. Van Der Viegt,
C.ﬂ.\!’uiﬂ:m,ﬂ.ﬂup!t,zlc De Jong, M. A W, Hus,
and H. 1. Blokhuais. 1999, Coping styles in animals: Currest sta-



WELFARE ASSESSMENT IN EROILER FARMS

ﬁ-inl:r_hm'n'lnﬂmphyliohm' Neurosei. Biobehnv, Rew.

Lm,H SlSm,H.Chlu,quIgmﬂEDamyperam

af broiler chickens by stres mimicked
mm Comp. Biochesn Phyedol A Mol In-
i 143: 400805

Mlm,DC.'I' H. R Whay, C. Lech, and A. 1. F. Webster. Z007.
Formal snimal-bosed welfare pssessment in UK eertification
schemes.  Anim. Welf, 16: 233236

Mnrin, L i, P. Freytes, D, Guzman, and o Brysn Jones, 2004, EE
fects of nn scute stressor on fenr and on the socinl reinstatement
T af ic chidcs to nnd Apgl
Apim. Behnw, Sd. TLET-68.

Meheezi, A, F. Sirri, C. Castellini, A Ronearsti, P. Meotti, nnd A
Franchii. 209, Infloener of genotype snd fesding on dhemicnl
mdmdnnkmnut. Dial J. Anim. 5=, 5706

Newb:rq' i C., nod R. Blair. 1903, Bebaoviorl responses of brailer
mmddumjw“lndmlghl—
rqg'ma.l'—‘mh.ﬁu. TEIZET- 1244
Hnm&uT M. Bonde, and T T Suuﬂen.ml Aggregmting
mio an
Abclt.lmn-upjpl:lnldl. A::t.l.AgneSﬂn‘l.h G1:63-5T.
Sanotrn, G. 5, C. Berg, and 1. D0 A Lund. 2003, A ecanparisan
hetween leg problems in Dandsh and Swedish brofler production.
Anim Welf 12877683
Sprensen, P G, So, and 8 C. Kestin, 300, Effects of nge and
stocking density an leg weakness in broier chicoens  Poult. Sci
Tik 564870,

57

2500

Seein, M. L 1980 Asymptotic di ions of mini THICTDL U
dratic mstimntors of the covarianee function of n Goossinn ran-
dom field Amnn. Stat. 17:980-1000.

Thampsoa, B K. B, aod M. Licheeich. 1087, Adult chicdben alann
enlls enhanes tomic m chicks. Behav, Processss
1d:40-61.

Visseur, E., J. Famhen, D. B. Haley, nnd A, M. de Passillé 2012

oows to nssess lying time for oo-farm animel welfare
mssemment. 1. Dairy Se. 06: 406884077,

‘Walker, A. 3012 Leg henlth in broiles. Accessed Febo 11, 2013
hitp / fewwagrowebeee. net/Alesdmin fuser_upload faw dosf
repartal/ REVIEW_ON_WELFARE OF EROII..ERE_ pdf

‘Webster, B, B. I Fuirchild, T. 5. F. Seayer. 2008,
\‘l.hdllmuflthea—pmipl—mgmhﬁddm
ment. af walking shility of commereinl brodlers. 1 Appl Poult
Rem. 1T:R20-E30.

Welfnre Quality. 2000, Welfure thty*mtpmncdix
poultry (broilers, baying bens). Weliure
Lelystnd, the Netherbands

m&mhmﬂm{ﬂE}m.mﬂm
el Health Code. 12th ed. OIE, Puris, Franee

Ym&lﬂnmmlzmmmﬁmﬂs

and practice Nok Rew Genet. 13:303-314

AH)I.AmmBEhltSu.ESWST



CHAPTER 4

In this chapter, the article entitled “Transect walks as an on-farm
welfare assessment method for turkeys (Meleagris gallopavo)” will be

submitted in Poultry Science.
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ABSTRACT

There is increasing consumer demands for poultry products that meet
the minimum expectations in terms of animal welfare during their
production cycle. Additionally, a growing number of farmers are aware
about full compliance with the vital animal welfare standards that could
play an important economic role in commercial intensive productions.
Transect walks (TW) method appeared to provide a practical approach
to welfare assessment in broilers farms. This method could be
considered a reasonable approach for turkey welfare evaluation in terms
of time demand within reasonable costs. Furthermore, TW approach
resembles the routinely checks used by farms. The overall aim of this
study was to verify the feasibility of the TW method as potential tool for
on-farm welfare assessment in turkeys fattening period. A total of 14
commercial [B.U.T.] - Big 6) turkey farms (8 male and 6 female) with
similar management standard procedures were evaluated (1-2 flocks/1-2
houses/farm). Bird’s age ranged from 122 to 138 d and 90 to 103 d old,
respectively. Two independent observers walked slowly on randomized
longitudinal bands within each house and recording the incidence of
birds showing among 12 welfare and health indicators: immobility,
lameness, wounds, small size, featherless, dirtiness, sick, terminally ill,
dead, and behavioral indicators, such as, aggression towards mate,
interaction with humans and mating. The effect of observer, sex, and
interaction observer by sex were evaluated by using ANOVAs.

Sensitivity of the method was noted by effect of sex (P < 0.001) for
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immobility, lameness, wounds and dirtiness indicators. In addition,
inter-observer reliability (P > 0.05) was also consistent for almost the
studied variables. Male birds showed high incidence of immobility
(0.14% £ 0.02% vs. 0.02% =+ 0), lameness (9.06% * 0.41% vs. 4.34% +
0.20%), wounds (3.54% + 0.19% vs. 1.38% = 0.09%) and dirtiness
(0.20% = 0.02% vs. 0.07% = 0.01%) than female flocks, respectively.
Current study reports the limitations and advantages of this method for
welfare assessment on-farm and it is the first description of the Italian

welfare profile of turkey commercial flocks.

Keywords: animal-based indicators, welfare assessment, on-farm

protocol, turkey
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INTRODUCTION

Consumers currently demand livestock and poultry products originated
from animals raised under high welfare conditions (Bartussek, 1999).
Additionally, an increasing number of farmers are aware about
importance of full compliance with the animal welfare standards that
could play an important economic role in commercial intensive
productions (Braghieri et al., 2005).

In 2012, turkey production reached 288,000 metric tonnes in carcass
weight equivalent (tcwe) in Italy and 1.9 million tcwe in the European
Union (Forthorn, 2013). However, concerns regarding increasing risk of
poor bird welfare have been raised provided the large production
volume of the turkey industry. Indeed, animal welfare assessment
protocols have meaningful effects on providing the bases for legal
verification at the farm level, in order to promote and guarantee high
animal standards. The current welfare legislation and programs,
undoubtedly, are of large interest for industry, farmers, scientists, and
consumers (Napolitano et al., 2007; Welfare Quality, 2009).

The classic parameters that have been used on-farm to evaluate the
welfare state of animals can be divided into two major groups
(Bartussek, 1997; Horning, 2001; Main et al., 2003): (i) resourced-based
which include measurements, describing the influence of the housing
and management system on animal welfare and (ii) animal-based
parameters dealing with behavior, health and physiological traits.
Although parameters included in the first category are important, it is
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considered an indirect measurement of animal welfare. On the other
hand, recording animals’ reactions to specific environments is more
direct, since it relates to the state of the animal itself (Sandge et al.,
1997; Mollenhorst et al., 2005). As indicated by Broom (1996), welfare
refers to the state of the animal rather than the evaluation of the
resources provided to it. Therefore, the assessment should be based on
such animal-based indicators.

For this reason, a validated, reliable and feasible assessment protocol is
needed to assess the influence of different, complex, and crucial factors,
such as genetic, husbandry, housing and management system, which can
cause negative effects on poultry well-being, bird performance and post
slaughter product quality (Winckler et al., 2003). In addition, this
evaluation should be possible to be applied to a wide variety of
production systems ensuring a certain required standard for animal
welfare (Bartussek, 1999).

Few protocols including animal-based indicators exist to assess animal
welfare at farm level, and none specifically focuses on turkeys under
intensive commercial production. Several important indicators may
impair the bird welfare, but also have an important economic impact for
industry and food production and safety (Stull and McDonough, 1994).
In this respect, breast skin lesions (Kamyab, 2001; Mitterer-Istyagin et
al., 2011), hock burns (Welfare Quality, 2009), foot pad dermatitis
(Krautwald-Junghanns et al., 2009, 2011) are major post-mortem
indicators of house conditions and the general bird welfare (Haslam et

al., 2007). These parameters show substantial decrease of turkey welfare
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status associated with relevance economic loss through culling on farm,
and downgrading and carcass condemnations at processing.

Since the last century, transect walks have been a fruitful and worldwide
used method in wildlife animals populations (Gates et al., 1968;
Buckland, 1985; Buckland et al., 2010). Bright et al., (2006) used this
method for assessing the plumage conditions on laying hens. Transect
walks for welfare assessment has already been tested in broiler farms
(Marchewcka et al., 2013) and could also be a valuable tool for welfare
assessment in turkey production. Besides the advantages of this new
approach regarding the reasonable costs, less time consuming and not
high physically demanding (Marchewka et al., 2013), the methodology
has similarities with the walk-through the house performed by turkey
caretakers on intensive production as a daily routine procedure to check
the health status of the birds. Furthermore, a major advantage is that the
method it is a non-invasive method and does not involved bird
manipulation, which would be a major challenge in turkey rearing.

The aim of this study was to verify the reliability, feasibility,
effectiveness, and how practical the method is on-farm for turkey
welfare assessment during fattening period. We hypothesized that the
transect methodology could also be an appropriate approach to evaluate
turkey welfare on-farm once it has already been tested at broiler farms
conditions. Moreover, this non-invasive method should allow evaluating
an entire turkey house with a large numbers of birds in real-time
observations at a commercial setting. During the assessment, the

indicators should mainly be checked for the reliability in assessing the
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bird welfare conditions. The notation system seeks to identify turkeys
flocks based upon a broad range of clearly defined and measurable

welfare criteria.

MATERIALS AND METHODS

Facilities and Birds

This study was conducted from March 18 to June 26, 2014, on a total of
6 female and 8 male turkey farms. The farms were located in the
Lombardia and Veneto regions, in Northeast Italy. Two flocks per farm
were included in this study. Each of the studied farms at least one or a
paired houses with flock size/house ranging from 3,100 to 10,558 beak-
trimmed females (90 to 103 days of age) and from 2,250 to 4,000 beak-
trimmed males (122 to 138 days of age). All birds originated belonged
to the same genetic strain (British United Turkeys [B.U.T.] - Big 6) and
were reared at a density of 6.0 — 6.3 female birds/m?and 2.7 — 4.1 male
birds/ m? All houses had similar management except for the litter
substrates: twelve farms used wood shavings and husk, one used wood
shavings and chopped straw and one farm used only wood shavings.
Automatic feeders, drinkers, and ventilation systems were present in all
houses. The data recording were conducted in one season in each
selected farm; spring/summer, in order to minimize the effect of the

environment variations.

65



On-Farm Data Collection

Data were collected by using the transect walk approach methodology
developed by Marchewka et al., (2013). This new approach at
commercial meat poultry flocks is based on the method used
successfully in wildlife studies (Gates et al., 1968; Buckland et al.,
2010).

Transect Walks.

The houses used in this study were rectangular, 14 m wide and variable
length ranging from 70 to 120 m length. Each house was divided into 4
longitudinal transect (3.5 m wide bands) covering the entire house.
Bands were numbered from 1 to 4 and walls, feeders and drinkers lines
marked the boundaries between transects (Figure 1).

Two observers, who were previously trained in transect data collection
and in welfare assessment of the selected indicators, evaluated at least
paired houses (within the farms) sequentially and independently within
the same day. The assessment took place at the end of production cycle,
approximately one week before slaughter. The data collection was
performed by walking through the predefined transect bands (1 to 4) in
random order, in both directions, starting from the entrance wall and
alternating the starting point for each transect (Figure 2). The observers
walked slowly and recorded in a spreadsheet (Polaris Office, Infraware,
Seoul, South Korea) installed in a handheld tablet (Samsung Galaxy Tab
2 10.1, GT-P5110 Android 4.2.2, Seoul, South Korea) the number of

birds showing one of the following validated welfare indicators (Jong de
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et al., 2012; Marchewka et al., 2014). Immobility (bird does not make
any attempt to move, even after slight encouragement); lameness (bird
has clear evidence of limp and uneven walk, with or without any slight
encouragement to walk, likely with wings assistance); skin injuries
(head/neck, back and tail/vent wounds); missing feather (bird has visible
area(s) of missing feather on the body); small size (easily
distinguishable females or males with visibly lower body weight or
smaller size when compared to the average of the flock); dirtiness (the
majority areas of the back and wings is covered by manure); sick (bird
showing clear signs of impaired health with pale head, red-watery eyes
and occasionally unarranged feathering usually found in resting
position. Birds with the pendulous crop hanging in front of the breast or
with missing or deformed body parts, with clearly different
(pale/yellowish body color), terminally ill (bird lays on the floor
showing its weakness with full or half eyes closed. The head might be
rested on the body back or even on the floor. The frequency of breath is
also reduced and the bird is not alert), aggression towards mates (clear
aggressive attack towards other birds head or chasing or pecking,
including fights and leaps), interaction with humans (bird performs clear
and perceptible hit with the wings, run into, jump onto or peck by the
turkey to the human feet, legs or hands), and mating (bird making an
attempt or “sitting” on other bird). Furthermore, individual turkeys
could be classified as belonging to more than one category. The number

of dead birds was also collected. These are considered the critical
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parameters for turkeys and broiler welfare (Duncan and Mench, 1993;
Dawkins et al., 2004; Estevez, 2007; EFSA, 2012).

Statistical Analysis

The observers recorded the incidence of each selected welfare and
health indicators affecting birds during the transect walks. Afterwards,
the observed frequencies were transformed into proportion per each
transect, assuming that the birds were randomly distributed in the house,
as well as, knowing of the total number of birds per flock in each
evaluated house.

The whole set of variables considered subjected of this analysis was
immobility, lameness, wounds, small size, featherless, dirtiness, sick,
terminally ill, dead, aggression towards mate, interaction with humans
and mating.

To investigate whether the transect walk methodology detect even small
variation between houses comparison, farm was considered as a random
statement. To test inter-observer reliability and sensitivity of this new
welfare assessment approach at turkey commercial conditions system,
all variables were transformed into arc sin square root to meet to
normality and homogeneity of residual variance. The independent
mixed-model repeated measures ANOVA was performed using PROC
MIXED procedure in the statistical software package SAS 9.3 (SAS
Institute Inc., Cary, NC) for all 12 welfare indicators. Least squares
means differences were used as post-hoc Tukey test. It was considered

the effects of observer and sex. In addition, the interaction between
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observer by sex was also included. Descriptive statistics were processed
by computing overall data of the surveyed Italian turkey farms. All
statements of statistical difference significance were set at P <0.05.

RESULTS

Sensitivity.

The results showed clear differences across male and female farms (P <
0.0001), as independent groups, for the incidence of immobility,
lameness, wounds and dirtiness on turkey birds (Table 1 and 3).

Inter-observer Reliability.

There was no significant effect across observers, or the interaction of
observer by sex, for almost all studied variables considering male and
female turkey farms. The studied welfare indicators remained invariable
(P > 0.05) as shown in Tables 1 and 2. Nonetheless, the observer effect
was found for lameness (P = 0.0083), small size (P = 0.0036), dirtiness
(P = 0.0001), sick (P = 0.0103), terminally ill (P = 0.0433), aggression
towards mate (P = 0.0029) and interaction with humans (P < 0.0001)
variables. In addition, the effect of the interaction observer by sex was
detected, solely, for wounds indicator (P = 0.0021) as demonstrated in
Table 1.
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Welfare Profile.

The mean values (£ SE) of incidence of each single welfare and health
indicator is expressed in percentage (%) are presented in Table 3.
Overall, the analysis showed that there was a lack of differences (P >
0.05) for almost all studied variables across male and female farms in
the assessment. However, as is apparent from the results, considerable
significant differences across turkey farms to immobility, lameness,
wounds, and dirtiness indicators were detected (Tables 1 and 4).

DISCUSSION

One of the aims of this study was to verify the repeatability and the
feasibility of the new method approach for welfare assessment in turkey
commercial system. This new welfare approach is based on the transect
walks applied in wild life (Gates et al., 1968; Buckland et al., 2010)
merged with the concept that bird caretakers checks the health status of
birds routinely walking in the entire house. Transect walks applied in
welfare assessment in poultry production is considered as being a new
scientifically approach that plays a key role for the short and long-term
sustainability of the production (Marchewka et al. 2013). Additionally,
this method does not disturb the birds, and no animal handling is
necessary to evaluate a massive number of turkeys/flock. It requires
only one observer to perform the complete protocol with less time-
consuming and economically acceptable, without high additional

expenses than previously developed welfare protocols. In addition to the
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advantages, the method is readily acceptable and applicable by
producers.

This study was carried out in 8 male and 6 female turkey farms, a total
of 25 flocks (15 and 10 flocks, respectively), by two observers in at least
paired houses. The birds were genetically identical (B.U.T. - Big 6) with
similar age (122 to 138 d and 90 to 103 d) among male and female
groups, respectively. It was assumed that birds had a homogeneous
distribution in the house with similar management practices across the
farms.

Overall, by adopting the transect walks approach in a complete turkey
flock, the length of time lapse ranged from 40 min to 1 h 30 min by
conducting 4 randomly transects depending on the length dimensions of
the house, quantity of birds and the welfare and health status of the
flock.

Under the condition of this study, these results indicated that transect
walk method was sensitive and allows variation within farms by
considering male and female groups independently. With respect to the
traits measured at these studied turkey farms, the incidence of the used
welfare variables, such as, immobility, lameness, wounds, and dirtiness
were detected statistically different across farms. These are considered
important and critical indicators for assessing the welfare status of the
birds. The behavioral indicators remained constant under this conditions
(Table 1). In this context, these results lead to infer that it would be

reasonable to perform that transect walks at male and female turkey
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farms and that this new approach could be theoretically sufficient to
demonstrate the welfare status of the turkeys by assessing each flock.
Regarding the effect of the observers outcomes by assessing the welfare
adopting the transect walks; it was observed that the evaluation
remained constant for almost all indicators at evaluated farms.
Nonetheless, minor differences were found for the incidence of
lameness, small size, dirtiness, sick, terminally ill, aggression towards
mate, and interaction with humans (Table 1 and 2).

The differences across observers of for the incidence of aggression
towards mate at farms ranged between 0 and 0.02 + 0.01 (Table 2).
Surprisingly, taking into account that this assessment was done to
evaluate thousands of bird/flock in a randomly procedure of collect the
data, only minor differences across observers were found. Likewise,
these low incidences of small size, sick and terminally ill birds were
also detected as shown in Tables 1 and 2. It might be possible that the
farmers’ intervention during the transect walks between the data
collection of the two observers, could explain why there was a
significant difference from observers. Often, bird caretakers pick up
small, sick, and terminally ill birds and allocate them at the nursery area
inside the house at turkey farms in Italy (Table 1). This is a well-known
protocol adopted by farmers of the studied poultry industry.

The differences across observers for the incidence of dirtiness ranged
between 0.18 £ 0.02 and 0.10 + 0.02 at turkeys flocks (Table 2).
Correspondingly, similar finding about the effect of observer for the

incidence of dirtiness was described at broiler farm (Marchewka et al.,

72



2013). This might have led to a subjectively evaluation of this indicator
during the collection of data from turkeys farms when the dirty feathers
were mistaken by not measuring indirectly the quality and
characteristics of the litter, but only the dust and manure attached.
However, it also could be that walking in different day time to perform
the transect walks, the intensity of natural luminosity differed in each
house, changing the visual perception of the observer regarding this
welfare indicator assessment.

The effect of observer was detected for interaction with human indicator
(Tables 1 and 2), which might be associated with the daily routine
checks performed by the bird caretakers and the height of the observers
in this study. The observer 1 was a male with 1.92 m tall, while the
observer 2 was a female with 1.70 m tall. The hypothesis for finding the
influence of the observer by recording this indicator is that observer
with high height could have influenced the visual perception of the
birds. Behavior is triggered mainly by external stimuli (Duncan, 1998)
and might be that the taller assessor was perceived as a predator;
therefore, less interaction was recorded. On the other hand, birds could
have been used to this kind of exposition while the walks were
performed by a medium-height observer, who had similar height of the
routine bird caretakers. In addition, the birds react according to their
previously experience. When the farmer conducted the routine daily
checks, s/he always starts her/his activity near to the entrance door,
which corresponds to transects 1 and 2, closest to the door. This

management procedure let the birds used to this kind of approach which
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could explain partially why these birds were more interactive with
human presence than the most distance birds. In this context, when
turkeys were controlled in a daily basis by the farmers, they were in a
sort of continuously practices by getting used to this kind of human-
approach and to these specific management procedures. Furthermore, it
is also important to consider the interaction with human indicator as an
exploratory behavior. These are likely possibilities that should be further
investigated.

Interestingly, the results presented in Table 1 showed the effect of
observer was detected at fattened turkey farms for lameness indicator. It
might be assumed that this finding might be correlated to the perception
of the observer to assess lame birds which in such way allowed a matter
of subjectivity. This could be attributable to the fact that lames birds
struggle to walk and stand in different severe degrees and in a range of
different scores. Therefore, not only were birds with severe lameness
recorded, but birds also, with less evidence of this problem could be
seen and registered to the data collection table. The fact that the effect of
observer was detected for this important welfare indicator, suggests the
importance of an accurate training to enlighten and highlight the
minimal differences, which could be found at on-farm level, as being an
essential requirement for performing this new method for turkey welfare
evaluation. Another hypothesis could be drawn that the density number
of male birds per m? is half than female turkeys, which implies double
number of female birds per m? Under this circumstance, to observer

lame birds in male might be easier than female turkeys. Only with
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further studies, these assumptions could be confirmed. With further
investigation by adopting co-related studies with transect walks and
Cartesian distances (with location data collection measuring distances
from the assessor position to the front and lateral walls), the explanation
for these assumptions could be achieved in the modern poultry
production and the outcomes could reveal why these findings were
obtained in this current study.

Overall, the results obtained by transect walks showed that male and
female turkeys had substantially difference of welfare concerns by
considering the welfare and health indicators in this study as
demonstrated in Table 3.

It is clear from the results that male turkeys were much more affected by
immobility (0.14 + 0.02 and 0.02 + 0.00; P = <0.0001) and lameness
(9.06 £ 0.41 and 4.34 + 0.20; P = <0.0001) than female birds,
respectively (Table 3). The values obtained in this study were much
higher upper range when compare with another studies in broiler flocks.
For instance, using the methodology developed by Kestin et al., (1992),
Knowles et al., (2008) found that only 0.2% of immobile birds,
Sgrensen et al., (2000) observed mean of 0.3 and 2.7% of severe lame
birds for 28 and 42 days old. Likewise, Dawkins et al., (2004) detected
0.9% with severe locomotory problem using a non-invasive method.
The differences observed in turkey and broiler birds might be caused by
having different genetic background, by being different species, by the
older age of the birds, and by rearing heavier birds (Kestin et al., 1999;
Bradshaw et al., 2002; Knowles et al., 2008). For instance, at the end of
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the turkey cycle production, male birds achieve an average weight of 20
Kg in 140 days and female of 9 Kg in 100 days old, according to the
commercial strategic preference of the company and the demands of the
consumers. The fact that adult male turkeys have large body weight than
female birds, could led to high incidence of degenerative hip disorders
which may cause pain or discomfort complying the behavioral activities.
In other words, the birds spent less time standing, walking and few steps
were noticed (Duncan et al., 1991; Buchwalder and Huber-Eicher,
2005), increasing the lying times and hence increasing the prevalence of
breast buttons and blisters (Mitterer-Istyagin et al., 2011). These very
problematic situations cause worrisome economic losses and severe
implications to the protection of fattened turkeys (Kamyab, 2001;
Krautwald-Junghanns et al., 2009).

Wounds, dirtiness were highly significance effect of sex (P < 0.0001) as
presented in Tables 1 and 3. In this regard, the effect of sex at these
welfare indicators assessment, the duration of the cycle production
would be one of the causes. Considering that male fattening turkeys
stayed about 40 days more in the rearing system than female birds, there
is a loss of litter quality, hence higher possibility of observer dirt
feathers. Moreover, male turkey as being heavier than female might
cause much more severe lesions to their mates, as well as more time to
develop diseases.

Conversely, female turkeys tent to had higher incidence interaction with
humans as provided in Table 3, although it was not observed the

deference of means statistically (P = 0.429). A possible cause for
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showing this tendency by being more interactive with humans might be
that female turkeys seemed to be more curious and willing to explore
the environment rather than male as observed in this study, as well as
for the reasons described previously. Not even one episode of mating
was observed at female farms, which emphasis that this behavior may
occur only in male farms due to sexing mistake selection at the hatchery
(Table 3). Considering that meat chickens usually reach within 6 weeks
the slaughter age, and it is known that the sexual maturity occurs about
18 weeks, it might be imply that mating as behavior indicator is rarely
seen also at broiler flock production.

Taking into account the results herein reported (Tables 2 and 3), this
study supports another research about transect walks applied in hybrid
male turkey flocks by Marchewka et al., (2014). Similar findings were
pointed out for sick (0.05%), terminally ill (0.03%) and behavioral
indicators, such as, aggression towards mate (0.002%), interaction with
humans (0.31%) and mating (0.02%). However, in the same study,
immobility (0.60%), small (0.59%) and dead (0.14%) birds had higher
incidence of almost 10 times more, surprisingly. On the other hand,
lameness (2.36%), wounds (1.43%), featherless (0.04%), and dirtiness
(0.07%) were considered less than the [B.U.T.] - Big 6 turkey flocks
from this current report. Under this condition, it suggests that birds
varying in welfare status are directly related to the turkey strains and

management standard protocols.
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CONCLUSION

In summary, the conclusions may be drawn from these results that
transect walks method was proven to be a feasible and repeatable to
assess the welfare and health status of turkey flocks at commercial
system, as well as being acceptable in term of time requirements and
personnel demands.

The currently results herein might be used for setting value of welfare
indicators by giving the status of the bird welfare and health and
establishing a database with these information for monitoring the
welfare status of turkeys flocks at the end of the production cycle from
commercial rearing conditions. In fact, this study reports the first turkey
welfare profile within European commercial facilities by adopting
transect walks method as welfare assessment protocol. It is highly
relevant to take this into consideration to improve the current situation
of turkey production by proposing management recommendations for
the practical farmer about how to prevent welfare and health treats
based on this recording data. Thus, this methodology envisions a
complete assessment for welfare concern in turkey commercial
production in a meaningful and easy system, as well as being a practical
tool for management targets. Finally, further research is required to
investigate and worth to pursuit if there may have any positive
correlation with economic impact for the producers and the industry by
adopting the transect walks approach and its outcome findings from this

new welfare assessment protocol at turkeys flocks. This raises an
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interesting question of how results from this new method could be
compared with data collected at the slaughterhouse and how fair
payments could be made to a farmer where birds have a better level of
welfare measured by these direct animal-based indicators included in
the transect walks method. Furthermore, recording continuously the data
may likely to be highly effective monitoring to the welfare and health
status of the birds with historical and current information during whole
production cycle; thus, transect walks methodology is foreseen to be an
important and potential asset tool for decision-making process, such as,
control strategies or managements changes to be successfully

implemented in the meat poultry industries.
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Table 1. Effect of observer, sex, and the interaction of observer with sex

for all scored welfare indicators collected during the transects at turkey

farms

Welfare indicator ANOVA component
Observer Sex Observer X sex

Immobility 0.1465 <0.0001 0.4832
Lameness 0.0083 <0.0001 0.6823
Wounds 0.0615 <0.0001 0.0021
Small 0.0063 0.5931 0.776
Featherless 0.2939 0.5315 0.7012
Dirtiness 0.0001 <0.0001 0.8842
Sick 0.0103 0.8523 0.7128
Terminally ill 0.0433 0.9225 0.5013
Dead 0.173 0.6337 0.546
Aggression towards mate 0.0029 0.1376 0.0778
Interaction with humans <0.0001 0.4292 0.7545
Mating 0.164 0.0856 0.164
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Table 2. Means values (+ SE) of incidence of turkeys within each welfare indicator expressed as percentages

for each observer and the overall values

Welfare Indicator Overall Observer

1 2
Immobility 0.0873% £ 0.0101% 0.1044% + 0.0154% 0.0694% =+ 0.0128%
Lameness 7.0293% + 0.2932% 7.5398% + 0.4460% 6.4954% + 0.3723%
Wounds 2.6116% + 0.1358% 2.8772% £ 0.2220% 2.334% £ 0.1488%
Small 0.0434% + 0.0070% 0.0585% + 0.0107% 0.0275% =+ 0.0084%
Featherless 4.016% = 0.2740% 4.3699% =+ 0.4656% 3.6456% =+ 0.2758%
Dirtiness 0.1449% £ 0.0121% 0.1832% £ 0.0180% 0.1048% + 0.0152%
Sick 0.0751% £ 0.0104% 0.0962% + 0.0168% 0.0529% + 0.0116%
Terminally ill 0.0100% + 0.0030% 0.0142% £ 0.0045% 0.0055% + 0.0039%
Dead 0.0125% =+ 0.0027% 0.0154% + 0.0040% 0.0094% + 0.0037%
Aggression towards mate 0.0102% + 0.0034% 0.0199% + 0.0065% 0
Interaction with humans 0.1770% =+ 0.0249% 0.2854% + 0.0440% 0.0637% + 0.0157%
Mating 0.0041% + 0.0017% 0.0070% =+ 0.0032% 0.0011% + 0.0011%
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Table 3. The overall mean values (£SE) of turkeys within each welfare

indicator expressed as percentages for male and female farms obtained

by transect walks

Welfare indicator Male Female
Mean + SE Mean + SE

Immobility 0.1369% * 0.0160%" 0.0218% + 0.0051%"
Lameness 9.0634% * 0.4095%" 4.3384% + 0.1964%"
Wounds 3.5416% * 0.1899%" 1.3814% + 0.0936%"
Small 0.0472% + 0.0108% 0.0382% + 0.0073%
Featherless 4.3998% =+ 0.4374% 3.5079% + 0.2593%
Dirtiness 0.2019% * 0.0176%" 0.0695% * 0.0119%"
Sick 0.0878% * 0.0158% 0.0582% * 0.0119%
Terminally ill 0.0123% + 0.0049% 0.0069% + 0.0026%
Dead 0.0124% + 0.0040% 0.0126% + 0.0035%
Aggression towards mate  0.0157% + 0.0057% 0.0029% + 0.0022%
Interaction with humans 0.1813% + 0.0380% 0.1714% + 0.0287%
Mating 0.0072% + 0.0030% 0

Differences for each specific measure across sex are indicated by

superscripts letters; means in the same row lacking a common letter (A-
B) significantly differ (P < 0.0001).
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Figure 1. Design of the transect walks of 3.5 m within a 14-m-wide
production room. The double lines shows: (blue) walls and (yellow)
lines of feeders and drinkers. The red dashed lines show the walking
pathways along which transect walks were conducted.

Transect 1 Transect 2 Transect3 Transect4
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Figure 2. Data collection of welfare assessment during transects walks
applied in turkey farm. Observer walking slowly trough the transect
band during data collection to reduce the disturbance to the flock. The

transects are limited by feeder (left) and drinker lines (right).




GENERAL CONCLUSIONS

In conclusion, this study highlights some important and complex
features of turkey welfare at intensive production as well as the trials to
accomplish the appropriate assessment implementation. It is likely to be
assumed that the transect walks approach aiming the welfare assessment
on turkeys is a valid, reliable and feasible welfare protocol on-farm level
towards no incensement of production costs. This new scientifically
approach plays a key role for the three important goals for the long-term
sustainability of poultry production: (i) establish a common agreement
between industries, (ii) the interest of the consumers, and (iii) guarantee
the well-being of the birds. Additionally, this method does not disturb
the birds, and animal handling is not necessary to evaluate a massive
number of turkeys/flock. It requires only one observer to perform the
complete protocol with less time-consuming and economically
acceptable, without high additional expenses than previously developed
welfare protocols. The method has the advantage as being readily
acceptable and applicable by producers. Thus, this methodology
envisions a complete assessment for welfare concern in turkey
commercial production in a meaningful and easy system, as well as
being a practical tool for management targets.

Specific, effective, rigorous and competence on-going training programs
about transect walks approach should be adopt by the stakeholder

worldwide, to disseminate, teach, brush up on existing skills, and
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standardize the data collection from a methodological point of view to
achieve high inter-observer reliability. In addition, this will give the
integration of outreached research with the targeted community
promoting effective exchange of the knowledge,

Immobility, lameness, dirtiness, small size, wounds, featherless, sick,
terminally ill, and dead are, indeed, the most clearly identifiable
promising animal-based indicators focused on meat poultry welfare
problems that have welfare and economic impact. In addition,
aggression towards mates, interaction with humans and mating seemed
to be considered feasible indicators in behavioral assessment.

However, further investigations are necessary and worthy to pursuit to
foster a common understanding addressed on animal-based indicators
emphasized in pain assessment and recognition on turkeys at individual
and flock levels, in order to fill the gaps that still exist regarding these
issues with important and essential additional information. In this
context, the improvement and development for more outright on-farm
welfare assessment protocols would be achieved successfully,
guaranteeing the well-being of the birds and ensuring the concerns of

the industry, farmers and consumers.
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