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The Impact of Breed on Broiler Welfare -
Summary

Most of the modern broiler breeds are the result of decades of genetic selection mainly for
fast growth, higher breast yield, leaner meat and lower Feed Conversion Ratio (FCR). This
intense selection for performance traits has had negative repercussions on the health and
welfare of the birds.

Fast-growing birds have a high basal metabolic rate, and a high energy demand which can
create oxygen deficits. This results in ahigh incidence of heart and pulmonary conditions,
ascites, and even sudden death. Fast-growing broilers are also prone to leg and foot
disorders. These conditions influence their gait score and general activity, causing a poor
walking ability, reduced access to feed and water, pain, and inability to perform natural
behaviours. Additionally, there is also abundant evidence regarding the prevalence of breast
muscle myopathies and skin lesions related to fast growth and high breast yield.

Those painful conditions, added to the inability to perform highly motivated behaviours,
often result in chronic stress, which is well known to have a negative effect on the immune
system, leading to immunosuppression and an increased vulnerability to disease.
Consequently, antibiotic use is significantly higher in fast-growing broilers compared to
slower-growing ones (e.g. antibiotic use in Dutch farms using fast-growing broiler breeds
was 9 times higher than on farms using slower-growing breeds in 2022). Therefore, using
slower-growing breeds with better health and stronger immune systems can significantly
contribute to the reduction of antibiotic use in broiler production.

Fast-growing broilers, due to their body conformation and poor health, have difficulties to
express natural behaviours such as perching, preening, or exploring. This often translates in
an increase in the percentage of time that the birds spend inactive and has a negative effect
on their mental welfare. Slower-growing breeds demonstrate a better response to stress
than fast-growing ones, are more active and display a larger range of natural behaviours,
resulting in a better mental wellbeing overall.

Scientists and animal welfare organizations are calling for the phase out of fast-growing
breeds in favour of slower-growing strains selected for better health and welfare outcomes.
By signing up to the European Chicken Commitment, companies commit to adopt slower-
growing breeds with improved welfare outcomes, offering consumers a higher quality
product from healthier, happier chickens.



https://welfarecommitments.com/europeletter/
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The Impact of Breed on Broiler Welfare -
Scientific Review

Introduction

Most of the modern broiler breeds are the result of decades of genetic selection in order to
obtain a fast-growing and higher breast yield chicken. However, this intense selection for
performance traits has led to birds with a higher predisposition to diseases (such as acute
and chronic heart failure, musculoskeletal deformities, and pathologies) and a poorer
immune system, resulting in increased antibiotic use. Some of these pathologies also affect
the quality and acceptability of the meat, leading to economic losses and food waste. This
document describes the latest research regarding the impact of breed on broilers health,
mental welfare (e.g., capacity to cope with stress) and on their ability to express natural
behaviours (e.g. enrichment use, activity levels).

There is an urgent need for the industry to
move away from these fast-growing
breeds and adopt instead breeds able to
demonstrate improved welfare outcomes
including lower mortality rates, better gait
score, and increased activity levels. The
European Chicken Commitment, or Better
Chicken Commitment (ECC, or BCC) is
calling on food companies to adopt a set
of criteria to improve the welfare of
broilers, including the use of approved
breeds with proven higher welfare
outcomes.

“The breeds currently approved under the ECC in Europe are Hubbard Redbro (for indoor
use only); Hubbard Norfolk Black, JA757, JACY57, 787, 957, 987, Rambler Ranger,
Ranger Classic, and Ranger Gold. Other breeds that meet the criteria of the RSPCA Broiler
Breed Welfare Assessment Protocol, the breeds under the Label Rouge certification and
other local breeds used in free-range systems with an average growth rate lower than
40g/day, are also accepted.”


https://welfarecommitments.com/europeletter/
https://welfarecommitments.com/europeletter/
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. Growth rate and feed efficiency in the modern
commercial broiler

The domestic chicken (including the broiler chicken) originates from the red junglefowl
(Gallus gallus). Since the 50's, modern breeds have been selected mainly for fast growth,
higher breast yield, leaner meat and lower Feed Conversion Ratio (FCR)'.

In order to illustrate the changes in broiler

Strain 1957 1978 2005

growth rate in the second half of the 20" "f-A -
century, two meat chicken strains which had = ﬁ ﬁ
been unselected since 1957 and 1978 were
grown to 56 days and compared with a modern " & (o
commercial strain in 2005 (see figure 1)°. % | « T
Between 1957 and 2005, the FCR had i ’( "']"
decreased by 50% and growth rate had LA i
increased by over 400%, with 85-90% of this s stoe w1 16
increase being attributed to genetic selection &
and the remainder attributed to diet®. Similarly ' ;

in the US, 52 days were necessary to obtain a
2.26 kg liveweight bird in 19924 while ' &
slaughter weight of 2.5 kg can now be W {* ‘*g;

achieved in only 38 days °.

Additionally, the conformation of the birds has ~ *¢
also changed significantly through selection

(Figure 2). For example, breast meat yield  figure 1. Age-related changes in size of 2
continually increased from approximately 15% Meat Control strains unselected since

of the total live weight in 1994 to 25% by 1957 and 1978, and Ross 308 broilers
20204 A comparison of slower (Hubbard/ISA) (2005). (from Zuidhof et al., 2014).

and faster-growing (Cobb 500) breeds showed

that slower-growing breeds had a higher

carcass yield (70.4 versus 69.9%) and wing fat yield (15.6 versus 14.0%) but a lower breast
yield (25.3 versus 26.7%) than fast-growing birds®. As more emphasis has been placed on
producing meat from the breast, the conformation of chickens has changed and their center
of gravity has moved forward, with the consequent changes on the legs’ morphology and
walking abilities’.

Poultry meat is the most consumed meat in the word. In Europe, between 2019 and 2021,
the average poultry meat consumption was 24.2 kg retail weight per capita®. In the US, the
average consumption is even higher reaching 49.4 kg per capita. Between 1960 and 2004,
the consumer price index for poultry products in the US increased at half the rate of all other
products, making chicken meat increasingly more affordable in comparison with other
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Figure 2: Boneless breast meat yield (% of live weight), 1994 through 2018 in the US broiler
industry (From Maharjan et al., 2021).

animal protein sources?. While this selection pressure has been successful in providing
affordable chicken meat, it also had a number of detrimental consequences for chicken
health and welfare, which are detailed in this document and include lower activity, poorer
leg health, higher antibiotic usage, musculoskeletal problems (including deep muscle
myopathies), metabolic and physiological problems (including ascites), poor immune
function, lower mental wellbeing and inability to express meaningful behaviours.

Il. Effects of breed on physical wellbeing

1. Heart related conditions

Selection for rapid growth and efficient feed conversion has resulted in birds with a high
basal metabolic rate, and a high energy demand which can create oxygen deficits. This high
demand of O, increases the pressure of the pulmonary artery (condition known as pulmonary
arterial hypertension or PAH) and the workload of the heart. This results in the hypertrophy
of the right heart ventricle, possibly followed by arrythmia, increased pressure in the thoracic
and abdominal cavity, and fluid accumulation in the abdominal cavity (known as ascites)
(figure 4)>°. In some cases, arrhythmia can result in ventricular fibrillation and acute heart
failure, leading to death (so-called “sudden death syndrome” or SDS)™.

It can be difficult to accurately estimate the prevalence of conditions such as ascites and SDS
due to variation between farms and confidential breeder data. A worldwide survey carried
out in 1996 reported an average rate of 4.7% of mortality incidence due to ascites' in
broilers, and a more recent study reported that mortality rates due to ascites can vary from
5% in broiler flocks to 20% in heavier roaster flocks®.
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Ascites have been observed worldwide in fast-growing broilers, with the rapid growth of
modern broilers being identified as one of the major risk factors for the development of this
disease’ ™. In 2020, a study reported an incidence of cardiac arrhythmia of 27% in fast-
growing broilers vs only 1% in slow-growing breeds'. Mortality due to ascites is also higher
in male broiler flocks'. Other factors increasing the risk of ascites and/or SDS are high
nutritional density, pelleted ration, ad libitum feeding, continuous illumination, and low
ambient temperature among others'®.

The risk of heart failure has been associated with both physiological and metabolic
mechanisms correlated with fast growth in broiler chickens'. In their study, Zhang and
colleagues compared the genetic basis of cardiac development and occurrence of heart
dysfunction between a modern fast-growing (Ross 708) and a heritage slower-growing
(Illinois) broiler, demonstrating that the cardiac development as well as the immune system
development were slower in the fast-growing breed. The researchers hypothesized that the
greater rate of cells destruction (due to the accumulation of fat) compared with the lower
cell proliferation, plus the oxidative stress (usually originating from a high metabolism at
cellular level) are the main reasons why these genes were not being expressed in the same
way in both breeds, demonstrating a very strong link between fast growth and cardiac and
immune system development.

A 2021 study investigating the causes of mortality in six different broiler breeds, showed that
only the slow-growing breed (Label Rouge Naked Neck) had a significant lower mortality
overall and no deaths due to metabolic diseases compared with the other faster-growing
breeds'® (Figure 3). A different study® compared two broiler breeds: the slower-growing 1957
(Hubbard/ISA) and the fast-growing Cobb500. They reported an overall mortality of 5.6% in
the fast-growing strain, including 2.1% caused by heart and circulation problems. Mortality
in the slow-growing strain was 1.5%, including 0.4% caused by heart problems.

1270 initial birds per strain.

Mortality AA AF co HU IS RO LR 2Aacites syndrome
Total o6 1 - " 2% %5 s 3Sudden death syndrome.
n 5 . .
Percentagel 9.63 5.19 10.74 8.89 9.63 12.96 185  ‘Including culled birds.
AS?
n 13 3 15 11 15 12 0
Percentage 4.81 1.11 5.55 4.07 5.56 4.44 0.00
Percentage/Total 50.00 21.43 51.72 45.83 57.69 34.29 0.00
SDS?
n 6 4 7 5 8 7 0
Percentage 222 1.48 2.59 1.85 2.96 2.59 0.00
Percentage /Total 23.07 28.57 2414 20.83 30.77 20.00 0.00
Others?
n 7 7 7 8 3 16 5
Percentage 2.59 2.59 2.59 2.96 1.11 5.92 1.85
Percentage/Total 26.93 50.00 24.14 33.34 11.54 45.71 100.00

Figure 3: Causes of death in different broiler strains: Arbor Acres (AA), Avian Farms (AF), Cobb-
500 (CO), Hubbard (HU), ISA (IS), Ross (RO), and Label Rouge (LR) male broilers (from Gonzales
et al, 2021)
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2. Locomotory disorders

Fast-growing broilers are prone to leg and foot disorders, including bacterial chondronecrosis
with osteomyelitis, angular bone deformity, femoral bone degeneration, hock burn and foot
pad dermatitis. These conditions influence their gait score and general activity, causing a
poor walking ability, reduced access to feed and water, pain, and inability to perform natural
behaviours'™. Although there are several factors associated with poor leg health and impaired
locomotion in broilers, growth rate and genotype have been identified as the most important
ones'®. Research has shown that slower-growing broiler hybrids (with a growth rate of less
than 50 g/day'@?°) have lower risks of developing locomotor problems as compared to fast-
growing hybrids?0:2',

Musculoskeletal disorders

Bacterial chondronecrosis with osteomyelitis (BCO) has been reported to be the most
common cause of severe leg health issues in broiler chickens, although the information
available on this condition is limited?%2. An Australian study involving 20 commercial broiler
farms found BCO lesions in 28% of necropsied birds (including culls and mortalities)?*. BCO
occurs due to the formation of microfractures caused by the rapid growth of the bones. This
fast growth provokes a local ischemia that favours opportunistic bacteria proliferation’
(Figure 4). The shift in the centre of gravity associated with the disproportionate growth of
the pectoral muscles leads to a higher development of the femur, making this bone
particularly prone to BCO%.

Figure 4: Normal tibial head (A). Bacterial infection has destroyed a portion of the growth plate
(B, C). Thick arrows point to bacterial colonies (from Wideman and Prisby, 2013).
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There is also a genetic basis for the presence
of bone and leg deformities in broilers (Figure
5). Leg deformations are abnormalities of the
growth cartilage that results in deformed
bones and, at least in severe cases, causes
walking impairment. They include tibial
dyschondroplasia, rotated tibia and valgus- (&) (B)
varus deformity?®>. Rapid gain weight at early
stages is one of the main factors associated
with the presence of these deformities 26%7.
The incorporation of health and welfare traits
in the selection program of the breeding
companies has decreased but not eliminated
the occurrence of these conditions 2528, © (D)

Figure 5: Examples of a normal chicken
(A) and chickens with three deformities:
(B) Bowed-out, (C) Bowed-in, (D) Rotated
(from Siegel et al., 2019).

Foot and leg contact dermatitis

Contact dermatitis is the inflammation of the subcutaneous tissue leading to hyperkeratosis,
necrosis or ulcerations which are painful for the birds?>. Footpad dermatitis (FPD), which
affects the foot and toe pads, and hock burn (HB), which affects the caudal part of the hock
joint, are two very common and painful conditions affecting broiler chickens. They are
frequently used as welfare indicators, normally by scoring the lesions using a 5-point score
scale?.

Several factors are known to influence the incidence of FPD and HB, related to the quality of
the housing environment — in particular litter quality and stocking density, as well as the
genetics used. Lower and less severe presence of FPD and HB in slower-growing breeds have
been reported in several recent studies?®2'3°. For example, a 2020 study determined that the
prevalence of HB (score 1 or 2) was higher in faster-growing broiler chickens at high stocking
density compared to slower-growing broilers at low and high stocking density?'. The
prevalence of FPD (score 1-3) was 7% in fast-growing broilers at high stocking density
compared with 1% in slower-growing broilers at low stocking density. Improved FPD and
HB scores were also found in the slower-growing JA757 compared to three fast-growing
breeds (Ross 308, Cobb 500 and Hubbard Flex) housed at the same stocking density (8.5
birds/m?)?® and a different study reported that fast-growing birds were 53.2% more likely to
develop HB than slow-growing birds at the same stocking density (29 kg/m?)3'.

Walking ability
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All the aforementioned conditions, aggravated by the unbalanced body conformation of the
modern broiler’s body?*?, are often associated with poor walking ability. Walking ability is
commonly assessed using a six-point scoring system known as the Bristol or Kestin scale®:.

Numerous studies comparing the walking ability of fast and slower-growing breeds have
been published in the last three decades'™. For example, a 2019 study** showed that the
Ross 308 strain (FG) had a significantly poorer walking ability, leading to a higher percentage
of culls due to leg weakness compared to the Rowan Ranger (SG), with 8.8% of the Ross
birds suffering from lameness (gait score 2-5 on the Bristol scale) at week 6 compared with
0.3% of the Rowan Ranger birds. The slow-growing JA757 also presented a significantly
higher percentage of birds with better gait scores compared with three fast-growing breeds
(Ross 308, Cobb 500, Hubbard Flex) at a stocking density of 8.5 birds/m? (18.7 kg/m?) (Figure
6)%°.

Both breed and stocking density, and their interactions, have been shown to have a
significant effect on walking ability. For example, Rayner et al. (2020) found that faster-
growing broilers (63 g/d) reared at 34 kg/m? had more birds scoring greater than 3 in the
Bristol Gait Score compared to 2 slower-growing breeds (ADG: 45 and 49g/day) at different
stocking densities: 30 and 34kg/m? (Figure 7)?".
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Figure 6: Mean proportions of each gait score for Hubbard JA757 (S) and 3 fast-growing breeds
anonymised (Ross 308, Cobb 500, Hubbard Flex). Different letters denote significant
differences (from Dixon et al, 2020).
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Figure 7: Mean (+ SE) percentage of birds with each Gait Score (ranging from 0, walks with ease,
to 5, unable to walk) in 4 different strains (from Rayner et al., 2020).

1= SG Breed A (GR 45g/day); S.D: 30kg/m2. 2= SG Breed B (GR: 49g/day); S.D.: 30kg/m2.

3= SG Breed B (GR 49g/day); S.D.: 34kg/m?2. 4= FG Breed C (GR 63g/day); S.D.: 34 kg/m?.

3. Skin and muscle

The most frequent conditions affecting the skin of the birds are scratches, as well as problems
affecting the skin of the breast, such as blisters (bursitis), buttons (dermatitis) or burns on
the breast (inflammation). They are less frequent than dermatitis affecting the feet, but more
serious from an economic point of view, as they lead to the discarding of the carcass. These
problems develop when the birds have frequent contact with moist material. This is favoured
by poor plumage conditions, poor litter quality and low activity levels?>. Research has often
shown that faster-growing birds have a higher prevalence of breast irritation and skin
lessions®3>. Differences in feather quality and activity levels between FG and SG breeds may
explain this higher prevalence, as they spend more time lying or sitting in contact with the
litter, which can causes irritations to the skin and increases the prevalence of contact
dermatitis®.

There is also abundant evidence regarding the prevalence of breast muscle myopathies
related with fast growth and high breast yield3®37. Fast growth and selection for higher
muscle yield are believed to play a central role in the recent increase in these myopathies in
modern broilers, affecting mainly the breast muscles Pectoralis major and Pectoralis minor.
Selection pressure for fast growth and high breast yield have altered the birds’ metabolism
and muscular structure, leading to the disruption or malfunction in the structure,
metabolism, or repair mechanisms of the breast muscle tissue®. This translates into economic

9
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losses and food waste due to carcass condemnations and negatively impact animal health
and welfare.

For more information on the consequences of selection for fast growth and muscle yield,
please consult our public resource: Current meat quality issues for broiler chickens.

4. Internal Infections: Gastro-enteric disorders

Infections of the viscera (for example, heart, liver, lung and intestine) occur in broiler flocks
with variable frequency. Among those, gastro-enteric infectious diseases are considered a
highly relevant welfare issue for commercial broilers?. The incidence of enteritis in poultry
can be influenced by different factors such as the rearing environment, the genetics or the
diet. Additionally, there are numerous pathogens that can disturb the intestinal homeostasis.

Commercial fast-growing broiler lines were mainly selected for growth performance traits
and often exhibit sub-optimal microbiota compared to slower-growing chickens. Slower-
growing broilers possess a healthier gut due to a more diverse microbial community with
higher levels of healthy microbiota?>3.

Regarding specific pathogens, two studies**' have compared the susceptibility of fast and
slow-growing strains to Campylobacter infection. While Gormely and colleagues* found no
differences in caecal load at 42 days between birds of different genotypes, Humphrey and
colleagues*’ found a prolonged inflammatory response in one of the FG breeds, with
evidence of damage to gut mucosa and diarrhoea.

A recent study has also showed that the slower-growing Redbro was more resilient to a
Salmonella Typhimurium infection and showed greater early life immune protection
compared to the Ross 308%.

5. Organ size

Modern strains of broilers have significantly smaller organs (as a percentage of body weight)
and larger carcasses compared to 1957 strains®43. For example, Rothschild and colleagues*
used a sub-sample of strains of a bigger trial from Guelph University, which included a
conventional strain C (GR 66g/day), and 3 slower strains M, H and D (GR 54, 50 and 46
g/day, respectively). At target weight of 2kg live weight, the fast-growing strain C presented
significantly smaller lungs and kidneys than the other breeds. Smaller organs may negatively
impact welfare by reducing functional capacity, leading to conditions that results in a
negative affective state such as pain, malaise or even breathlessness*. For example, a 2018
study showed that, when exposed to the same temperatures, a slow-growing 1972 strain of

10
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Ross showed less panting than the 2004 Ross 308%. The lack of oxygenation can also lead
to an increase in myopathies such as woody breast and white stripping®’.

More research is needed to study the possible link between organ size, lack of muscle
oxygenation and muscle pathologies in broilers, as well as the impact of breathlessness on
their welfare.

6. Immunocompetence and antibiotic use

It has been evidenced that selecting animals for fast growth has a negative effect on their
immune function“®. Additionally, due to their fast metabolism and body conformation, fast-
growing chickens often suffer from health issues that can cause pain and discomfort, such
as contact dermatitis and leg deformities. Those painful conditions, added to the inability to
perform highly motivated behaviours often results in chronic stress*, which is well known to
have a negative effect on the immune system, leading to immunosuppression and an
increased vulnerability to disease®®>!,

Giles and colleagues >? investigated the immune response of fast-growing (Ross 308) and
slower-growing (Ranger Classic) broilers to Eimeria maxima infection and compared their
relative potential for resistance to coccidiosis. They concluded that the immune response of
the slower-growing breed was better than the fast-growing one and that was linked to less
elimination of oocysts (hence reducing the contamination of the environment with
pathogens) from the slower-growing breed.

The rise of antibiotic-resistant pathogens and the need to reduce the use of antibiotics is a
hot topic for human, animal, and environmental health. Using slower-growing breeds with
better health and stronger immune systems contributes to the reduction of antibiotic use. A
2021 analysis of the different Dutch broiler production systems found a positive synergy
between the use of slower-growing breeds and the reduced use of antibiotics®>. More
recently the Dutch authority for the responsible use of antibiotics in animals has published
data on antibiotic use in Dutch broiler farms in 2022, demonstrating an antibiotic use 9 times
lower in farms where slower-growing breeds of broilers were used compared to farms with
fast-growing birds® (Figure 8). Farms with slower-growing breeds had an average of 1.4
annual defined daily doses for animal per farm (DDDAf) compared to 12.4 for the
conventional broiler farms.

"
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Figure 8: Long-term trend of DDDAF (defined daily dose of antimicrobials for animal per farm) with
(A) regular broilers and (B) slower-growing broilers in The Netherlands. Shown are mean (gemiddelde)
and median (median) DDDAF, and dispersion (spreading) (SDA autoriteit Diergeneesmiddelen).

lll. Effects of breed on mental welfare

The mental state of the animal is increasingly seen as the key determinant of welfare.
Sentience and the ability to suffer is the main reason for public concern about welfare, and
it is increasingly understood that both biological functioning and the ability to express
behavioural preferences influence, and are influenced by, an animal’s mental state>>. The
response to stress and the capacity to cope with stress are good indicators of an animal’s
mental state.

Castellini and colleagues®® tested the suitability of 8 breeds to an organic rearing system: 3
slow-growing breeds (GR<24g/day); 4 with intermediate growth (24<GR<=40g/d) and 1
fast-growing (GR>41g/day), by looking at several indicators including behaviour, fear (tonic
immobility) and stress (heterophil/lymphocyte ratio and percentage of eosinophils in the
blood) indicators. Slower-growing breeds demonstrated a better response to stress than the
fast-growing breed, presenting a lower heterophil/lymphocyte ratio and a higher retention
of eosinophils in the blood. Slower-growing breeds also presented a lower mean duration
of Tl (38 to 62 seconds) compared to the fast growth breed (126 sec), indicating a lower fear
response and better resistance to stress. A different study also using Tl to compare the fear
response of different breeds reported that the duration of Tl in fast-growing Cobb Sasso T88
(50.08 sec) and Cobb-500 (52.97 sec) was significantly longer compared to the slow-
growing Rhode Island Red (28.77 sec)*°.

Other fear tests such as avoidance and novel object tests have been used to compare
different breeds with conflicting results. However, these tests can be confounded by the
motivation or walking ability of the chickens, which is often altered in fast-growing
breeds®’=8,

12
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Another novel method to assess the mental wellbeing of farm animals is the Qualitative
Behaviour Assessment (QBA)>°. Although this method is still not frequently used in broiler
chickens, itis included in the Welfare Quality Network assessment for broilers?. In their 2020
study comparing breeds with different average growth rates (AGR) at different stocking
densities, Rayner et al. performed a QBA and found significant differences in one of the
components. The only fast-growing breed (AGR 63g/day) was found significantly more likely
to be “Flat/Stressed” and less “Happy/Active”, indicating a more negative emotional state
that the rest of the birds (Figure 9)*".

Production Stage 1
a I Production Stage 2
f a I Production Stage 3

1.00

0.00

PC1
e
—o—

-1.00

-2.00 I

Condition

Figure 9: Mean (+ SE) Qualitative Behaviour Assessment principal component (PC) scores for
Principal Component 1, which ranged from "Happy/Active’ (high scores) to ‘Flat/Stressed” (low
scores) (from Rayner et al.2020)

1= SG Breed A (AGR 45 g/day); S.D: 30kg/m2. 2= SG Breed B (AGR: 49g/day); S.D.: 30kg/m2.
3= SG Breed B (AGR 49g/day); S.D.: 34kg/m?. 4= FG Breed C (AGR 63g/day); S.D.: 34 kg/m?.

IV. Effects of breed on natural behaviour expression

Modern chicken descends from the wild red junglefowl. Despite intensive selection for
improved productivity, the broiler chicken has retained a number of behavioural needs, i.e.,
behaviours that the chicken is highly motivated to perform, regardless of its environment®®.
Broiler mental welfare is improved when they are provided with opportunities to engage in
behaviours that are important to them and are physically able to do so (i.e., movement not
impaired due to pain, oversized body, or unbalanced conformation). Fast growth rate can
impair the ability of broilers to express their natural behaviours such as perching, preening,
pecking, wing flapping or dustbathing®-%4. This often translates in an increase in the

13
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percentage of time that the birds spend inactive®.

A 2016 study measured the birds" activity (time spent outdoors, moving and resting) as well
as their engagement in comfort behaviours, such as preening, dustbathing and wing/leg
stretching (Figure 10)®'. Three slower-growing breeds (Ancona, Leghorn and a crossbreed
Cornish x Leghorn; AGR < 24 g/day), 4 breeds categorised as medium-growing (Gaina,
Robusta Maculata, Kabirand, Naked Neck; 25 < AGR < 40 g/d) and one fast-growing (Ross
308; AGR > 41 g/d;) were kept in indoor pens (0.1m2/bird) and given access to and outdoors
paddock (4m2/bird) from the age of 21d. Slower-growing breeds moved on average 42 % of
the time, compared with only 7% in the fast-growing breed. Moreover, slower-growing
breeds rested on average 39% of the time, compared to the fast-growing breed that rested
on average more than half of the total time (55%). Slower-growing breeds also walked a
longer distance from the house (14.7 m) than the fast-growing breed (4.9 m). Finally, the
fast-growing breed engaged significantly less in comfort behaviours (0.5% of their time in
average) than the slower-and medium-growing breeds (2.0-3.2%,).

L A L G RM K NN R 1
Initial interest’ % 65° 62° 60° 45%° 50° 457 55° 30° 0.25
Time spent outdoor % of total time 609 62¢ 56° 46 49b¢ 20 55¢ 19° 15
Distance from house m 18.1° 17.5° 1535 11.6° 15.3° 11.2° 1455 49° 124
Eating % 36 2.1° 3.6° 33.2° 45° 184° 19.4° 37.0° 132
Moving “ 7154 51.2° 50.6° 25.4° 40.6™ 203° 350° 7.0° 34.1
Resting " 216° 34.3% 349 400° 37.3% 60.2° 450 55.5% 251
Comfort “ 20°° 3.0° 3.2° 0.2° 3.1° 1.0°° 02* 0.5° 21
Other behaviour “ 12° 9.3 74° 10° 14.2¢ 0.0° 0.0° 0.0° 42

N: five birds/four replications per genotype.

L, Leghorn; A, Ancona; CL, crossbreed Comnish x Leghorn; G, Gaina; RM, Robusta Maculata; K, Kabir; NN, Nacked Neck; R, Ross.
a-yalues within a row with different superscripts differ significantly at p <0.05.

"Interest shown by the birds towards the observer on the first 5 min of the presence in pen.

Figure 10: Ethogram and time budget (%) of different broiler breeds (from Castellini et al.
2016) Slower-growing: L, A, CL; Medium-growing: G, RM, K, NN; Fast-growing: R

Another study from 2020%° compared, among other parameters, the behaviour of three fast-
growing breeds (Ross 308, Cobb 500 and Hubbard Flex) and one slow-growing (Hubbard
JA757). Compared to the fast-growing breed, the JA757 spent less time feeding, drinking
and sitting, and more time engaging in active behaviours such as locomotion, foraging,
preening, dustbathing, and perching. Despite of the lower amount of time spent feeding,

the slower-growing breed consumed more feed overall and grew meeting the breed
standards.

The higher activity level and the higher time spent engaging in natural behaviours in slow-
growing birds have been reported in several additional studies. In a recent study by Baxter
and colleagues, slower-growing Redbro birds performed more play behaviours and spent a
significantly higher amount of time perching compared to Ross 308° (Figure 11).

14



AN

thCkE_Ns ‘ - J inworldfarming"* FOOd B“Siness

Breed

30 %2 Hubbard Redbro
HRoss 308

Mean perch occupancy

Week
Ermor Bars: 95% CI

Figure 11: Perch occupancy results for Redbro and Ross 308 broiler chickens. Mean number of
broilers on top of the platform perch, by week and breed (Baxter et al. 2021).

Additionally, slow-growing birds use the environmental enrichment, in particular perching
space, more frequently'™. Fast-growing breeds lack the physical ability to jump up and
balance on perches, so are only able to use narrow perches until 2 weeks of age and wider
platforms until 4-5 weeks of age. However, even when provided with platforms, FG chicken
flocks will only spend one quarter of the amount of time perching in comparison to flocks
of SG breeds. In contrast, SG chickens are
bred for higher welfare outcomes, and
use perches and platforms significantly
more throughout their lives, illustrating
some of the health and mobility issues
faced by the current FG breeds®?'. For
example, a 2021 study showed that
faster growing birds (Ross 308) reduce or
stop the use of platforms with age, when
they become too heavy. Contrarily
slower-growing Lohmann Dual chickens
showed higher usage from the eighth
week of life®>.
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V. Conclusion

Modern broiler breeds are the result of a genetic selection based mostly on maximizing
growth rate and meat, especially breast, yield. However, this selection has produced birds
that suffer from numerous health issues such as musculoskeletal, cardiovascular, and
metabolic conditions, reduced walking ability, reduced organ size or immunosuppression.
Additionally, these birds present higher levels of stress and fear than slower-growing breeds
and engage less in natural behaviours such as perching, preening or exploring, spending
longer periods of time inactive. This not only has repercussions on the physical and mental
welfare of the birds but can also often negatively affect meat quality, resulting in economic
losses and food waste.

Scientists and animal welfare organizations are calling for the phase out of these fast-
growing breeds in favour of slower-growing strains selected for better health and welfare
outcomes. Genetic selection has recently been identified in the 2023 EFSA opinion Welfare
of broilers on farm as the main cause of welfare concerns in the poultry industry. The report
states that the health and welfare status of broilers mainly depends on the genetics used,
which are associated with more than half of the welfare issues that affect broiler chickens
on farm and recommends “selecting for more robust breeds with ameliorated abilities to
cope with the management systems in use and/or the use of slower-growing hybrids, with
particular attention to breeds with lower mortality, reduced leg weakness and reduced
susceptibility to cardiovascular diseases” .

By signing up to the European Chicken Commitment, companies commit to phase out fast-
growing breeds and adopt instead slower-growing breeds able to demonstrate better
welfare outcomes, offering consumers a higher quality product from healthier, happier
chickens, decreasing at the same time antibiotic use and food waste in their supply chain.

16



; BRO“-Eﬁ CHl < E N in worldfarming* FOOd BUSiﬂESS

References

1. Tallentire, C. W., Leinonen, I., & Kyriazakis, |. (2016). Breeding for efficiency in the broiler
chicken: A review. Agronomy for Sustainable Development, 36, 1-16.

2. Zuidhof, M. J., Schneider, B. L., Carney, V. L., Korver, D. R., & Robinson, F. E. (2014).
Growth, efficiency, and yield of commercial broilers from 1957, 1978, and 2005. Poultry science,
93(12), 2970-2982.

3. Havenstein, G. B., Ferket, P. R., & Qureshi, M. A. (2003). Carcass composition and yield of
1957 versus 2001 broilers when fed representative 1957 and 2001 broiler diets. Poultry science,
82(10), 1509-1518.

4. Maharjan, P., Martinez, D. A., Weil, J., Suesuttajit, N., Umberson, C., Mullenix, G., ... &
Coon, C. N. (2021). Physiological growth trend of current meat broilers and dietary protein and
energy management approaches for sustainable broiler production. Animal, 15, 100284.

5. Baxter, M., Richmond, A., Lavery, U., & O'Connell, N. E. (2021). A comparison of fast
growing broiler chickens with a slower-growing breed type reared on Higher Welfare commercial
farms. PloS one, 16(11), e0259333.

6. van Middelkoop, K., van Harn, J., Wiers, W. J., & van Horne, P. (2002). Slower growing
broilers pose lower welfare risks. World Poultry, 5, 20-1.

7. Corr, S. A, Gentle, M. J., McCorquodale, C. C., & Bennett, D. (2003). The effect of
morphology on the musculoskeletal system of the modern broiler. Animal Welfare, 12(2), 145-157.

8. OECD. Meat consumption (indicator). (2021). https://data.oecd.org/agroutput/meat-
consumption.htm

9. Biswas, A. (2019). Pulmonary hypertension syndrome in broiler chickens: a review.
Veterinarski arhiv, 89(5), 723-734.

10. Nijdam, E., Zailan, A. R., Van Eck, J. H., Decuypere, E., & Stegeman, J. A. (2006).
Pathological features in dead on arrival broilers with special reference to heart disorders. Poultry
Science, 85(7), 1303-1308.

1. Olkowski, A. A. (2007). Pathophysiology of heart failure in broiler chickens: structural,
biochemical, and molecular characteristics. Poultry science, 86(5), 999-1005.

12. Maxwell, M. H., & Robertson, G. W. (1997). 1993 UK broiler ascites survey. World's Poultry
Science Journal, 53(1), 59-60.

13. Wideman, R. F., & Prisby, R. D. (2013). Bone circulatory disturbances in the development of
spontaneous bacterial chondronecrosis with osteomyelitis: a translational model for the
pathogenesis of femoral head necrosis. Frontiers in endocrinology, 3, 183.

14. Zhang, J., Schmidt, C. J., & Lamont, S. J. (2018). Distinct genes and pathways associated

with transcriptome differences in early cardiac development between fast-and slow-growing
broilers. Plos one, 13(12), e0207715.

17



T v -
2 ( s

| BRO"-Eli CH|CE-NS 3 L inWorIdfarming* FOOd BUSiﬂESS

W

15. Hartcher, K. M., & Lum, H. K. (2020). Genetic selection of broilers and welfare
consequences: a review. World's poultry science journal, 76(1), 154-167.

16. Gonzales, E., Buyse, J., Takita, T. S., Sartori, J. R., & Decuypere, E. (1998). Metabolic
disturbances in male broilers of different strains. 1. Performance, mortality, and right ventricular
hypertrophy. Poultry Science, 77(11), 1646-1653.

17. Olkowski, A. A., Wojnarowicz, C., & Laarveld, B. (2020). Pathophysiology and pathological
remodelling associated with dilated cardiomyopathy in broiler chickens predisposed to heart pump
failure. Avian Pathology, 49(5), 428-439

18. Knowles, T. G., Kestin, S. C., Haslam, S. M., Brown, S. N., Green, L. E., Butterworth, A., ...
& Nicol, C. J. (2008). Leg disorders in broiler chickens: prevalence, risk factors and prevention. PloS
one, 3(2), e1545.

19. Dawson, L. C., Widowski, T. M., Liu, Z., Edwards, A. M., & Torrey, S. (2021). In pursuit of a
better broiler: a comparison of the inactivity, behavior, and enrichment use of fast-and slower
growing broiler chickens. Poultry Science, 100(12), 101451.

20. Dixon, L. M. (2020). Slow and steady wins the race: The behaviour and welfare of
commercial faster growing broiler breeds compared to a commercial slower growing breed. PLoS
one, 15(4), e0231006.

21. Rayner, A. C., Newberry, R. C., Vas, J., & Mullan, S. (2020). Slow-growing broilers are
healthier and express more behavioural indicators of positive welfare. Scientific reports, 10(1),
15151.

22. Bradshaw, R. H., Kirkden, R. D., & Broom, D. M. (2002). A review of the aetiology and
pathology of leg weakness in broilers in relation to welfare. Avian and poultry biology reviews,
13(2), 45-104.

23. Choppa, V. S. R., & Kim, W. K. (2023). A Review on Pathophysiology, and Molecular
Mechanisms of Bacterial Chondronecrosis and Osteomyelitis in Commercial Broilers. Biomolecules,
13(7), 1032.

24. Wijesurendra, D. S., Chamings, A. N., Bushell, R. N., Rourke, D. O., Stevenson, M.,
Marenda, M. S., ... & Stent, A. (2017). Pathological and microbiological investigations into cases of
bacterial chondronecrosis and osteomyelitis in broiler poultry. Avian pathology, 46(6), 683-694.

25. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. S., Alvarez, J.,
Bicout, D. J., Calistri, P., Canali, E., ... & Michel, V. (2023). Welfare of broilers on farm. EFSA
Journal, 21(2), e07788.

26. Shim, M. Y., Karnuah, A. B., Anthony, N. B., Pesti, G. M., & Aggrey, S. E. (2012). The
effects of broiler chicken growth rate on valgus, varus, and tibial dyschondroplasia. Poultry Science,
91(1), 62-65.

27. Tahamtani, F. M., Herskin, M. S., Foldager, L., Murrell, J., Sandercock, D. A., & Riber, A. B.

(2021). Assessment of mobility and pain in broiler chickens with identifiable gait defects. Applied
Animal Behaviour Science, 234, 105183.

18



T v -
2 ( s

| BRO"-Eli CH|CE-NS 3 L inWorIdfarming* FOOd BUSiﬂESS

W

28. Tahamtani, F. M., Hinrichsen, L. K., & Riber, A. B. (2018). Welfare assessment of
conventional and organic broilers in Denmark, with emphasis on leg health. Veterinary Record,
183(6), 192-192.

29. The Welfare Quality Network (2009) Welfare Quality®, Assessment Protocol for Poultry
(Broilers, Laying Hens). https://edepot.wur.nl/233471

30. Ghayas, A., Hussain, J.,, Mahmud, A., Jaspal, M. H., Ishag, H. M., & Hussain, A. (2021).
Behaviour, welfare, and tibia traits of fast-and slow-growing chickens reared in intensive and free
range systems. South African Journal of Animal Science, 51(1).

31. Weimer, S. L., Mauromoustakos, A., Karcher, D. M., & Erasmus, M. A. (2020). Differences
in performance, body conformation, and welfare of conventional and slow-growing broiler
chickens raised at 2 stocking densities. Poultry Science, 99(9), 4398-4407.

32. Caplen, G., Hothersall, B., Murrell, J. C., Nicol, C. J., Waterman-Pearson, A. E., Weeks, C.
A., & Colborne, G. R. (2012). Kinematic analysis quantifies gait abnormalities associated with
lameness in broiler chickens and identifies evolutionary gait differences. PloS one, 7(7), e40800.

33. Kestin, S. C., Knowles, T. G., Tinch, A. E., & Gregory, N. G. (1992). Prevalence of leg
weakness in broiler chickens and its relationship with genotype. The Veterinary Record, 131(9),
190-194.

34. Wilhelmsson, S., Yngvesson, J., Jénsson, L., Gunnarsson, S., & Wallenbeck, A. (2019).
Welfare Quality® assessment of a fast-growing and a slower-growing broiler hybrid, reared until
10 weeks and fed a low-protein, high-protein or mussel-meal diet. Livestock Science, 219, 71-79.

35. van der Eijk, J. A, van Harn, J., Gunnink, H., Melis, S., van Riel, J. W., & de Jong, I. C.
(2023). Fast-and slower-growing broilers respond similarly to a reduction in stocking density with
regard to gait, hock burn, skin lesions, cleanliness, and performance. Poultry Science, 102(5),
102603.

36. Aguirre, M. E., Leyva-Jimenez, H., Travis, R., Lee, J. T., Athrey, G., & Alvarado, C. Z. (2020).
Evaluation of growth production factors as predictors of the incidence and severity of white striping
and woody breast in broiler chickens. Poultry science, 99(7), 3723-3732.

37. Marchewka, J., Sztandarski, P., Solka, M., Louton, H., Rath, K., Vogt, L., ... & Horbanczuk, J.
0. (2022). Linking key husbandry factors to the intrinsic quality of broiler meat. Poultry Science,
102384.

38. Petracci, M., Soglia, F., Madruga, M., Carvalho, L., Ida, E., & Estévez, M. (2019). Wooden-
breast, white striping, and spaghetti meat: causes, consequences and consumer perception of
emerging broiler meat abnormalities. Comprehensive Reviews in Food Science and Food Safety,
18(2), 565-583.

39. Ocejo, M., Oporto, B., & Hurtado, A. (2019). 16S rRNA amplicon sequencing
characterization of caecal microbiome composition of broilers and free-range slow-growing
chickens throughout their productive lifespan. Scientific reports, 9(1), 2506.

40. Gormley, F. J., Bailey, R. A., Watson, K. A., McAdam, J., Avendano, S., Stanley, W. A., &
Koerhuis, A. N. (2014). Campylobacter colonization and proliferation in the broiler chicken upon

19



T v -
2 ( s

BRO"-Eli CH|CE-NS " L inWorIdfarming* FOOd BUSiﬂESS

W

natural field challenge is not affected by the bird growth rate or breed. Applied and environmental
microbiology, 80(21), 6733-6738.

41. Humphrey, S., Chaloner, G., Kemmett, K., Davidson, N., Williams, N., Kipar, A., ... &
Wigley, P. (2014). Campylobacter jejuni is not merely a commensal in commercial broiler chickens
and affects bird welfare. MBio, 5(4), 10-1128.

42. Snyder, A. M., Riley, S. P., Robison, C. I., Karcher, D. M., Wickware, C. L., Johnson, T. A., &
Weimer, S. L. (2022). Behavior and immune response of conventional and slow-growing broilers to
Salmonella typhimurium. Frontiers in Physiology, 13, 890848.

43. Cheema, M. A., Qureshi, M. A., & Havenstein, G. B. (2003). A comparison of the immune
response of a 2001 commercial broiler with a 1957 randombred broiler strain when fed
representative 1957 and 2001 broiler diets. Poultry science, 82(10), 1519-1529.

44 Rothschild, D., Nascimento dos Santos, M., Widowski, T., Karrow, N. A., Susta, L., Kiarie, E.
G., ... & Torrey, S. (2019). A comparison of organ size between conventional and slower growing
broiler chickens.

45. Beausoleil, N. J., & Mellor, D. J. (2015). Introducing breathlessness as a significant animal
welfare issue. New Zealand Veterinary Journal, 63(1), 44-51.

46. Steenfeldt, S., Sgrensen, P., & Nielsen, B. L. (2019). Effects of choice feeding and lower
ambient temperature on feed intake, growth, foot health, and panting of fast-and slow-growing
broiler strains. Poultry science, 98(2), 503-513.

47. Kuttappan, V. A., Hargis, B. M., & Owens, C. M. (2016). White striping and woody breast
myopathies in the modern poultry industry: a review. Poultry Science, 95(11), 2724-2733.

48. van der Most, P. J., de Jong, B., Parmentier, H. K., & Verhulst, S. (2011). Trade-off between
growth and immune function: a meta-analysis of selection experiments. Functional Ecology, 25(1),

74-80.

49. Ninomiya, S. (2014). Satisfaction of farm animal behavioral needs in behaviorally restricted
systems: Reducing stressors and environmental enrichment. Animal Science Journal, 85(6), 634-
638.

50. Hofmann, T., Schmucker, S. S., Bessei, W., Grashorn, M., & Stefanski, V. (2020). Impact of
housing environment on the immune system in chickens: A review. Animals, 10(7), 1138.

51. Dawkins, M. S. (2016). Animal welfare and efficient farming: is conflict inevitable?. Animal
Production Science, 57(2), 201-208.

52. Giles, T., Sakkas, P., Belkhiri, A., Barrow, P., Kyriazakis, I., & Foster, N. (2019). Differential
immune response to Eimeria maxima infection in fast-and slow-growing broiler genotypes. Parasite
Immunology, 41(9), e12660.

53. Vissers, L. S., Saatkamp, H. W., & Lansink, A. G. O. (2021). Analysis of synergies and trade-

offs between animal welfare, ammonia emission, particulate matter emission and antibiotic use in
Dutch broiler production systems. Agricultural Systems, 189, 103070.

20



; BRO“-Eﬁ CHl < E N in worldfarming* FOOd BUSiﬂESS

54. Autoriteit Diergeneesmiddelen (2022). Het gebruik van antibiotica bij landbouwhuisdieren
in 2022. https://www.autoriteitdiergeneesmiddelen.nl/nl/publicaties/sda-rapporten-
antibioticumgebruik

55. Mendl, M., Mason, G. J. & Paul, E. S. Animal welfare science. in APA handbook of
comparative psychology: Perception, learning, and cognition, Vol. 2 793-811 (American
Psychological Association, 2017). doi:10.1037/0000012-035.

56. Castellini, C., Mugnai, C., Moscati, L., Mattioli, S., Guarino Amato, M., Cartoni Mancinelli,
A., & Dal Bosco, A. (2016). Adaptation to organic rearing system of eight different chicken
genotypes: behaviour, welfare and performance. Italian journal of animal science, 15(1), 37-46.

57. Sans, E. C. D. O., Tuyttens, F. A. M., Taconeli, C. A., Pedrazzani, A. S., Vale, M. M., &
Molento, C. F. M. (2021). From the Point of View of the Chickens: What Difference Does a
Window Make?. Animals, 11(12), 3397.

58. Abeyesinghe, S. M., Chancellor, N. M., Moore, D. H., Chang, Y. M., Pearce, J., Demmers,
T., & Nicol, C. J. (2021). Associations between behaviour and health outcomes in conventional and
slow-growing breeds of broiler chicken. Animal, 15(7), 100261.

59. Cooper, R., & Wemelsfelder, F. (2020). Qualitative behaviour assessment as an indicator of
animal emotional welfare in farm assurance. Livestock, 25(4), 180-183.

60. Rayner, A. C. (2023). The application of positive behavioural measures for commercial
broiler production (Doctoral dissertation, University of Bristol).

61. Castellini, C., Mugnai, C., Moscati, L., Mattioli, S., Guarino Amato, M., Cartoni Mancinelli,
A., & Dal Bosco, A. (2016). Adaptation to organic rearing system of eight different chicken
genotypes: behaviour, welfare and performance. Italian journal of animal science, 15(1), 37-46.

62. Bokkers, E. A., & Koene, P. (2003). Behaviour of fast-and slow growing broilers to 12 weeks
of age and the physical consequences. Applied Animal Behaviour Science, 81(1), 59-72.

63. Ahlman, T., Ljung, M., Rydhmer, L., Récklinsberg, H., Strandberg, E., & Wallenbeck, A.
(2014). Differences in preferences for breeding traits between organic and conventional dairy
producers in Sweden. Livestock Science, 162, 5-14.

64. Malchow, J., Berk, J., Puppe, B., & Schrader, L. (2019). Perches or grids? What do rearing
chickens differing in growth performance prefer for roosting? Poultry science, 98(1), 29-38.

65. Malchow, J., & Schrader, L. (2021). Effects of an elevated platform on welfare aspects in
male conventional broilers and dual-purpose chickens. Frontiers in Veterinary Science, 8, 660602

21



