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Abstract: Organic poultry production has a continuous growth trend that is
expected to continue in the following period. Today's consumers expect this
method of production to ensure the quality of life and a high level of welfare for
the reared animals, which will contribute to the quality of the products produced in
this way. Since this is a relatively young and still insufficiently researched rearing
system, there are a lot of unknowns and unresolved issues that slow down its faster
development. A genotype that would provide optimal production results in this
production system has not yet been selected, so either hybrids from conventional
production or breeds with poor production characteristics are often used. In
addition to the undoubted benefit that the use of the outlet brings, which is
reflected in the better quality of the organic products and the greater degree of
welfare and vitality of the reared poultry, the negative impact of extreme weather
conditions still exists, as well as the increased risk of transmitting various diseases
and parasites as well as predator attacks.

Key words: organic poultry, slow-growing genotypes, fast-growing genotypes,
dual-purpose breeds, welfare, biosecurity

Introduction

The global organic poultry market will grow from $9.78 billion in 2022 to
$10.34 billion in 2023 at a compound annual growth rate (CAGR) of 5.8%. The
organic poultry market is expected to grow to $12.65 billion in 2027 at a CAGR of
5.2% (The Business Research Company, 2023).

In European Union, 43.2% of hens are currently reared in cages, 36.2% in
barns, 14% free range and 6.5% organic. Of the individual countries, Denmark
(32.1%), Luxembourg (24.8%), Germany (14.1%), Austria (13.4%), Sweden
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(11.7%) and France (11.2%) have the highest percentage of organic laying hens.
By total number, Germany is the leading organic egg producer in Europe with 8.3
million layers, followed by France with 5.4 million layers and the Netherlands with
2.8 million organic layers (European Commission, 2023).

On the other hand, 90% of broilers in the EU are reared in intensive indoor
systems, around 4-5% in less-intensive indoor systems, up to 5% in free-range
systems, and 1% in organic systems (Augere-Granier, 2019). France leads organic
chicken production in the EU, producing 14 million chickens per year, followed by
Belgium with 3.6 million and Austria with 1.3 million chickens under the organic
certification (Maguregui, 2021). The percentage of organic poultry in Serbia is less
than 0.1% (Simi¢, 2020).

Genotype choice

Organic poultry production has a large number of its peculiarities and for
this reason, it is significantly different from conventional. This implies that the
animals selected and available for conventional rearing may not necessarily be well
suited for organic, because different production systems may also require different
animal traits, e.g. genes that are beneficial in one production system may not be
beneficial in another (Brunberg et al., 2014). European Commission Regulation No
848/2018 (2018) stated that "In the choice of breeds or strains, account must be
taken of the capacity of animals to adapt to local conditions; their vitality, and their
disease resistance. In addition, breeds or strains of animals shall be selected to
avoid specific diseases or health problems associated with some breeds or strains
used in intensive production. Preference is to be given to indigenous breeds and
strains".

The poultry used in intensive production systems is mainly selected for
high growth/laying capacity in strictly controlled environments, small opportunities
to move and certain group sizes. Typical meat-type chicken grows to twice the size
of a bird from 50 years ago in half the time while consuming less feed per kilo of
gain. Similarly, egg-type chicken genotypes produce more eggs. This selection
process resulted in birds that can provide a large quantity of meat and eggs to meet
consumer demand with relatively low production costs (Fisher, 2016). 1t is debated
whether these animals are suitable for less intensive production systems, especially
organic (Rakonjac et al., 2021).

Choosing the appropriate genotype for organic egg production is less of a
problem than for organic meat production. A large number of studies have
confirmed that commercial hybrids can be reared quite successfully in an organic
production system, regardless of the fact that they are selected for intensive
production in closed facilities (Sokolowicz et al., 2018; Rakonjac et al., 2021). Of
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course, a large number of challenges that are not represented in conventional
production can occur here, related to reduced laying capacity, reduced egg weight,
lack of methionine in the diet (Rakonjac et al., 2018), as well as problems with
diseases, parasites and predators (Bonnefous et al., 2022). Due to these facts, dual-
purpose breeds are the first choice for organic egg production. Implementing dual-
purpose poultry in modern egg production is facing a challenge in exchanging the
egg layer genotypes, which for many generations have been intensively bred for a
high number of eggs, high feed efficiency, low bodyweight and high egg quality.
These parameters are not at the same high levels in dual-purpose poultry. To
implement dual-purpose genotypes in egg production, it is necessary to identify
genotypes that among other production criteria have high egg qualities, which here
are considered as shell strength, yolk-ratio, dry matter of egg albumen, and absence
of blood and meat spots (Hammershaj et al., 2021). Despite their lower
productivity, these genotypes have several advantages: they are agile and can run
fast, fly and roost in trees, so can escape predators, they are more resistant to
bacterial and protozoan diseases and parasitic infestations than commercial layers
are, their eggs are generally preferred to those from commercial birds (Pym, 2013).

There are numerous differences between conventional and organic broiler
farming technology, but two facts have the greatest effect on the choice of
genotype for this production - the presence of an outlet (4m” per bird) and the
minimum slaughter age (81 days). If the producers apply to these minimum
slaughter ages, slow-growing genotypes must be used because commercial broilers
grow too fast to be kept until 81 days. Fast-growing broilers at an older age (81
days) are very heavy and have an unbalanced body conformation as a result of
intense genetic selection for additional breast muscle and body mass, which render
kinetic activity more difficult and unusual. Also, active behaviours, immune
responses, and thermotolerance were reduced (Admato and Castellini, 2022). For
this reason, many studies have recommended the use of slow-growing genotypes in
organic poultry meat production. These genotypes are more adapted to "natural"
environments, with a robustness that allows them to survive and reproduce
constantly (Perini et al., 2020). Also, slow-growing genotypes are generally
preferred for their ability to cope with organic rules while maintaining successful
health and welfare states (Amato and Castellini, 2022). Generally, slow-growing
chickens are a heterogeneous group of chickens made up of commercial strains,
selected by poultry companies for outdoor farming and by local poultry breeds
(Dal Bosco et al., 2021). The same authors (Dal Bosco et al., 2021) introduce the
concept of medium growing, also called the "slower growing" genotype, which
emerged to indicate a subject with intermediate characteristics, both from the point
of view of production and from the ability of the birds to adapt to organic
production.
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Slow-growing chickens currently make up only a small fraction (1-3%) of
the commercially available chicken genetic stock around the world and many slow-
growing genotypes are only available in Europe (Fisher, 2016). In the EU, it is
estimated that 2-5% of the broilers are slower-growing birds. Outside the EU, there
is little demand for slower-growing birds. Three world's largest breeding
companies (Broiler Breeders, Cobb-Vantress and Hubbard) indicate that slower-
growing broiler products make up less than 1% of the company's turnover. For
both organic and outdoor broiler production, it is expected that the market will only
slightly increase (Hiemstra and Napel, 2013).

In Italy, big companies use both sexes of slow-growing genotypes and only
the females of fast-growing genotypes in organic systems, while the males are used
in intensive systems. The reason for this choice is due to the too-high body weight
reached by the males at 81 days (Mancinelli et al., 2020). Rearing of slow-growing
genotypes, which include native breeds, is also important for maintaining
biodiversity and genetic variability (Mancinelli et al., 2021) because some of these
local breeds could have traits and genes relevant for adaptation to organic rearing
system (i.e., resistance to heat stress, higher immune response, kinetic activity, and
some meat characteristics) (Dal Bosco et al., 2021).

However, the definition of genotype adapted to the organic system requires
the measure of a wide panel of physiological and behavioural traits and not only
daily weight gain. A multi-criteria analysis should be developed considering the
economic, ecological, social and qualitative performance of different poultry
genotypes for identifying which of them better fits with the organic system
requirements (Castellini et al., 2016).

The welfare of reared animals

Conventional poultry production is one of the most intensive farming
systems, and flocks often comprise several thousand birds reared in large
compartments, with high stocking densities. Biosecurity is very high, and the
indoor environment, including temperature, humidity and lighting, can be
controlled meticulously (Augere-Granier, 2019). From one point of view, this way
of production satisfies the condition to be defined as high welfare because breeding
companies consider the welfare as trouble-free production, absence of
abnormalities that hamper production, low mortality and good performance in the
range of customer production environments. They look at animal welfare in the
context of the specific market, not on their own (Hiemsta and Napel, 2013). On the
other hand, organic poultry production exposes animals to natural light, natural
climate conditions, and different temperatures. It is well-known that high
temperatures are environmental stress factors that can badly compromise the
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welfare, health, and production of broilers (Amato and Castellini, 2022). Also,
Gerzilov et al. (2022) state that a higher risk of stress exists in the organic rearing
system, associated with factors such as changing environmental conditions,
parasitic, bacterial and viral infections, contamination, aggression from dominant
birds, pecking and risk of cannibalism etc. especially, ambient temperature are
being widely recognized as a main stress factor. However, consumers define the
welfare of reared animals in a completely different way - priority has animals'
quality of life, and positive experiences for animals (Admato and Castellini, 2022).
Consumers want to buy a product that is produced in a "natural way", and for such
a product they are willing to pay a higher price. This contributed to the perception
that the products of "happy animals" are better and healthier for human
consumption (Rakonjac et al., 2018). Public concerns about broiler welfare have
resulted in the emergence of various ‘higher-welfare’ systems. Around 10% of the
broilers in the EU are currently reared in alternative production systems (4ugere-
Granier, 2019). These include loose housing indoor systems with e.g. lower
stocking densities, slower growing hybrids and/or provision of environmental
enrichment, as well as free-range systems. Organic broiler production comprises a
relatively small share of the market, approximately 1%, in the EU (Augére-
Granier, 2019).

The main problems in free range and organic laying hen farms are uneven
distribution of birds on pasture, where they use the area near the house heavily but
the rest very little, feather pecking, cannibalism, high risk of infection, pod
dermatitis, deformation of the keel bone, and amputated beaks. Moreover, dirty
eggs and the loss of birds by predators are common (Mahboub, 2004). The welfare
of free-range birds may be poor during extreme winter weather as their egg
production is substantially reduced. Furthermore, problems are associated with
winter or windy weather conditions as free-range laying houses will cool down
rapidly and relative humidity increases. Therefore the regulation of the climatic
condition in the house is difficult. The low temperature in the house stimulates the
bird to eat more. This will increase the feeding costs of egg production. In addition,
wetting of litter in laying houses as a result of outdoor wetness by rain and snow is
another problem (Mahboub, 2004).

Mainly organic farming is well able to provide conditions which promote
good animal welfare because this system more or less complies with the Five
Freedoms (Freedom from hunger and thirst, Freedom from thermal and physical
discomfort, Freedom from pain, injury and disease, Freedom to express normal
behaviour and Freedom from fear and distress (Spoolder, 2007). Organically reared
poultry have more space and the possibility to go outside. This gives the animals
the possibility to perform more natural behaviour and move more, which generally
should be positive for their health. The outdoor system also gives challenges. It is
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shown in many studies that different parasites are more common in free-range
systems compared to cages (Ferrante et al, 2009; Brunberg et al., 2014), as well as
predation (Ferrante et al, 2009; Bonnefous et al., 2022). In organic system, the
environmental conditions, such as low density and access to large open spaces,
should increase activity levels and improve the leg health of chickens (dmato and
Castellini, 2022). Generally, the good health of organic poultry should be
maintained, preferably with preventive measures through the choice of breed, good
management, and feed and flock sizes (Brunberg et al., 2014).

From the results of numerous authors who have dealt with this topic, it can
be said that the choice of genotype is crucial in terms of the welfare of organic-
reared poultry. Kalmendal and Bessei (2012) and Goransson (2022) stated that
slow-growing strains have lower mortality, less incidence of leg weakness and
cardiovascular diseases, and generally show an improved welfare status in the
organic rearing system. Shim et al. (2012) also reported higher mortality in fast-
growing compared with slow-growing chickens, and 90% of this mortality was due
to sudden death syndrome. Regarding broilers, there are clear differences in
behaviour between fast and slow-growing genotypes. The slow-growing birds are
more active, explorative and often spend more time outside (Castellini et al., 2002,
Fanatico et al., 2008). Using a GPS monitoring device to evaluate the outdoor
activity of organic chickens, it was observed that the slow-growing birds performed
more active behaviours, covering an average daily distance of 1 230 m, compared
to the fast-growing birds which covered only 125 m (Bokkers et al., 2004). Similar
conclusions were also expressed by Branciari et al. (2009).

Good pasture management is one of the most important measures in
organic poultry production, and they provide birds' health and welfare. When
outlets are not well managed from an environmental point of view, the pasture is
scarcely taken care of (no grass and no shadow point presence) and the chickens'
living space is unsafe. Several shelters should be made available to birds to make
the outlet more attractive. Providing bushes and trees inside the pens could help
chickens to feel safer from predators and more sheltered from the sun and bad
weather; this would allow them to move further away from huts and eat and forage
longer (Sossidou et al., 2015).

Feather pecking and cannibalism are the two most important unwanted
behaviours in poultry production. They are said to be redirected
explorative/foraging behaviour and start when the animals cannot fulfil their
behavioural needs (Brunberg et al., 2014). Feather pecking and cannibalism may
reduce the potential of organic husbandry to enhance the welfare of laying hens.
Better feeding management, daily access to the free-range area and improved litter
management may reduce the incidence of plumage damage and associated
injurious pecking, hence enhancing the welfare of organic laying hens (Bestman et
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al., 2017). Mahboub (2004) established that feather pecking activity was decreased
in the outside grass area compared to the outside roofed area. This may be
attributed to the green food and its nutritive value that stimulate the birds to eat
more grasses and perform foraging-related behaviours like scratching and pecking
to be directed to the ground.

Outdoor access for broilers is associated with a lower incidence of foot pad
dermatitis (Dal Bosco et al., 2014). Contrary to this, Sarica et al. (2014) have
demonstrated a negative effect on foot pad health in free-ranging chickens which is
likely to be dependent on current weather and outdoor ground conditions.
Goransson (2022) as a key effect in the occurrence of foot pad states the genotype
used in organic production - fast-growing hybrids were much more prone to this
occurrence. Similar conclusions are also stated by Castellini et al. (2016) - about
60% of the fast-growing genotype, when organically reared, had several body
lesions and poor feather condition, whereas slow-growing chickens reared in the
same conditions did not have footpad lesions or breast blisters. These studies
suggest that the fast-growing genotypes are not suitable for organic-rearing
systems. Indeed, these latter genotypes show an imbalance between skeletal and
muscle mass that causes articular inflammations and metabolic disorders like
myocardial infarcts and respiratory problems. The same conclusions are stated by
Meluzzi et al. (2009), fast-growing chickens reared in the organic system exhibited
many welfare problems such as a higher occurrence of footpad dermatitis and
breast blisters, as well as an impaired immune response, compared with slow-
growing birds.

Conclusion

Based on the results of numerous authors whose results are presented in this paper,

it can be concluded:

e organic poultry production has a continuous growth trend that is expected to
continue in the following period,

e an ideal organic bird that will achieve good production results in conditions
that differ significantly from those of conventional production has not yet been
defined and created,

e achieving welfare in organic poultry production is still a big challenge because
it is not easy to harmonize the quality of life of reared birds with the problems
that arise when it is not possible to control the environment.
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