nizacji panstwa, a takze sytuacji spoteczno-gospodar-
czej i politycznej. Mozna nawet powiedzieé, ze sg to
kolejne epoki obejmujgce lata: | — 1922-1939; Il — 1939-
-1945; Il — 1945-1980; IV — 1980-2022. Ich oméwienie
stanowig odrebne czesci referatu, poprzedzone subiek-
tywnym kalendarium wydarzen istotnych dla rozwoju
hodowli i roli oraz dziatalnosci Towarzystwa. W kazde;j
czesci/rozdziale zaprezentowane bedg dane dla dwoch
skrajnych lat pokazujgcych zmiany, jakie zaszty i zacho-
dzg w hodowli zwierzat gospodarskich w Polsce.
Nalezy jednoznacznie stwierdzi¢, ze na przestrzeni
uptywajgcych 100 lat zmiany te sg wielkie i bardzo istot-
ne. Swiadcza o tym nie tylko wyniki produkcyjne, ale
réwniez skala i warto$¢ eksportu polskiej zywnosci. Ro-
dzg sie jednak pytania, jaki jest poziom tej hodowli i udziat
polskiej my$li hodowlanej w poréwnaniu z innymi kraja-
mi? Jakie sg koszty Srodowiskowe i spoteczne naszych
dziatan? Czy jesteSmy przygotowani do wyzwan, ktore

niesie ze sobg nie do konca sprecyzowane rolnictwo
zrownowazone, Strategia ,Od pola do stotu”, czy inne
Swiatowe dokumenty? Odpowiedzi wymaga pytanie,
czy podejmujemy juz wystarczajgce dziatania dla za-
pewnienia konkurencyjnosci hodowli zwierzat gospo-
darskich, produkcji niskoemisyjnej, zapewnienia dobro-
stanu, kwestii etycznych, jakosci surowcow i produktéw,
zrownowazonego tancucha zywnosciowego? Jak ma wy-
glada¢ hodowla zwierzat gospodarskich w Polsce przy
zatozeniu 25% ekologicznych obszaréw uzytkéw rol-
nych? | jaka bedzie rola Polskiego Towarzystwa Zoo-
technicznego w nastepnym stuleciu?

*Tezy referatu plenarnego wygfoszonego 21 wrze$nia 2022
roku podczas LXXXVI Jubileuszowego Zjazdu Naukowego
Polskiego Towarzystwa Zootechnicznego pt. ,Hodowla i chéw
zwierzgt w Polsce — od tradycji do nowoczesnosci — 100 lat
Polskiego Towarzystwa Zootechnicznego”.
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LIVESTOCK FARMING IN EUROPE

Livestock production plays a major role in European
agriculture, contributing 40% of the total agricultural out-
put in 2018 (€172 billion). This output comes from 148
million pigs, 87 million head of cattle and 98 million sheep
and goats, raised on more than 215,000 farms and em-
ploying 1.9% of the active population [10]. This is not
homogeneously distributed across Europe, with France,
Germany, Ireland, Spain, Italy and Poland as the major
producing countries, Furthermore, 25% of these farms
specialize in animal production, while 21% are mixed
crop-livestock farms. These farm types are strongly as-
sociated with the locally available agricultural area and
permanent grasslands, with different livestock species,
products, and animal density [7]. This wide diversity is
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reflected in the impact of and services provided by the
various farming systems and in the fact that while they
may face similar challenges, they will need specific sys-
tem-tailored solutions.

CHALLENGES FOR ANIMAL FARMING

Livestock farming in Europe is currently facing several
challenges. On the one hand there is a growing demand
for high-quality, nutritious and safe animal-sourced food
for a growing global population, expected to reach 9.7
billion by 2050 [23]. Animal products account for one-
-third of global human protein consumption, and therefo-
re livestock is a major contributor to sustainable food
security. The recent EAT-Lancet guidelines promoting
a very limited amount of animal-source food, particularly
red meat, in sustainable, healthy diets [22] have been
the subject of much debate. They have been come un-
der criticism from the nutritional point of view, but also
with regard to the potentially positive environmental im-
pact of properly managed livestock [15]. The impact of
antimicrobial resistance on human health has been
ascribed in part to the preventive or therapeutic use of
antibiotics in livestock, but following the ‘One Health’ ap-
proach, reducing their use has been shown to be com-
patible with high productivity with adequate manage-
ment practices [12].

On the other hand, both consumers and non-consu-
mers want production to be resource-efficient and we-
Ifare- and environment-friendly. At the global level, live-
stock contributes significantly to achieving UN Sustaina-
ble Development Goals, specifically in food security and
nutrition, economic development and livelihoods, animal
and human health and environment, and climate and
natural resources [16]. However, livestock is also re-
sponsible for 14.5% of anthropogenic greenhouse gas
(GHG) emissions globally [11]. In the EU, the main sour-



ces of GHG emissions from agriculture in 2019 were en-
teric fermentation (42%, CH, associated mainly with da-
iry and beef cattle farming), agricultural soils (39%, N,O
associated with the use of fertilizers) and manure mana-
gement (14%, CH,, N,O, CO,, and NH,) [9]. As these
GHG are linked to climate change, animal farming will
need to react in order to help meet the targets establi-
shed by the recent COP26 Climate Change Conference,
namely to reduce methane emissions by 30% by 2030
and limit the increase in the average global temperature
to 1.5°C above pre-industrial levels [23].

Finally, livestock is also expected to be affected by
climate change, due to changes in temperature and pre-
cipitation, uncertainty, and increased frequency of extre-
me events, which can impact the entire livestock food
supply chain, from primary production, transportation
and processing to consumption. This will have direct
consequences for livestock health and welfare, as well
as indirect effects on the availability and quality of feed
(crops and pastures) and water [19]. Therefore, not only
mitigation measures but also adaptation strategies will
have to be developed at both the animal level and the
system level.

PERSPECTIVES OF THE EUROPEAN LIVESTOCK
SECTOR

The roadmap for the European livestock sector in the
near future is set out by the Farm to Fork strategy [8]. It
addresses the specific goals for agriculture up to 2030
within the European Green Deal, the objective of which
is to reach carbon neutrality by 2050. Specifically, the
Farm to Fork Strategy aims at the development of susta-
inable and competitive food systems with neutral envi-
ronmental impact, which help to mitigate climate change
and ensure food security, quality and affordability, as
well as a sustainable livelihood for primary producers.
Achieving these objectives will require special efforts
emphasizing the efficiency of transforming non-human
edible feed into protein, mitigating livestock contribution
to GHG emissions, promoting pasture-based systems
with net carbon sequestration, promoting circular agri-
-food systems by using local by-products as feedstuffs
and recycling manure for energy or as a natural fertilizer,
and enhancing the positive externalities of livestock.

Improving production efficiency is a major goal, so
that animal maintenance requirements can be diluted
with higher production levels. This implies better repro-
ductive efficiency and lifetime performance [6] as well as
higher feed efficiency, which has the potential to incre-
ase productivity per head and herd profitability while si-
multaneously reducing the environmental footprint [14].
This improvement can be achieved by breeding, with the
selection of the most efficient animals [3], and also by
nutritional management, adjusting diet composition for
improved nutrient utilization, even with individually-tailo-
red diets, particularly in monogastric animals [1].

The availability of human-edible feed components for
livestock use may decrease in the future, especially in
the case of protein sources such as soybeans, which
are now the main source of protein for animal diets and

are largely responsible for European dependence on
imported protein. Interest in alternative protein sources
such as insects, microalgae or seaweed may depend on
their relative cost, whereas the use of locally grown fora-
ge legumes, grasslands or agricultural by-products has
the greatest potential to replace or supplement traditio-
nal protein sources in the short term [13].

Some of these alternative feed sources may have
concomitant effects in reducing methane emissions
when included in animal diets. Extensive research has
been conducted on strategies for mitigating livestock
methane production [4], considering animal breeding,
rumen ecology, and management options. Small but
permanent benefits are possible using selective bre-
eding for low CH, emissions, which despite relatively
low heritability, could be a cost-effective and cumulative
tool to meet the targets [5]. Still, nutritional management
strategies are considered to have the greatest short-
-term impact. These can include feeding with highly di-
gestible feedstuffs, favouring propionate fermentations
or seaweeds [20], or the inclusion of synthetic compo-
unds, such as nitrate or 3-nitrooxypropanol [2] or natural
compounds such as oils and fats, saponins and tannins
[4], naturally present in some legume forages.

Efficient use of feed resources together with a reduc-
tion in feed-food competition can be achieved by reinfor-
cing the circularity of food systems [17]. Livestock can
convert by-products (of agricultural or industrial origin)
and grasslands (local and natural resources), which are
considered low opportunity cost feeds, into valuable
food for human consumption and to manure, which can
be recycled to the soil and reduce dependence on mine-
ral fertilization [21]. Moreover, pasture-based farming
systems are known to provide ecosystem services such
as enhancing biodiversity, promoting C sequestration,
reducing environmental hazards, and supporting cultu-
ral landscapes [18]. Together, these are promising path-
ways towards the sustainability and resilience of live-
stock farming systems.

THE SUPPORTING ROLE OF SCIENCE AND EAAP

At this crossroads, research and innovation will be es-
sential to help the livestock sector prepare for various
current and potential scenarios. To support this, the main
objective of the European Federation for Animal Scien-
ce is to promote research, dialogue and dissemination
of animal science findings among scientific communi-
ties, agri-food industries, civil society, and groups with
interests in sustainable livestock production (EAAP,
www.eaap.org/).

EAAP is a non-profit international organization with
34 member countries and more than 4,500 individual
members from a large number of institutions inside and
outside Europe. In the case of Poland, the representati-
ve is the National Animal Breeding Centre, which allows
Polish citizens to become individual members of EAAP
free of charge (members.eaap.org/apply). Individual mem-
bers have access to all the activities and information ge-
nerated by EAAP.
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The scientific structure of EAAP includes 11 Study
Commissions, focused on livestock species (Cattle,
Pigs, Sheep and Goats, Horses, Insects) or disciplines
(Genetics, Health and Welfare, Nutrition, Physiology, Li-
vestock Farming Systems, Precision Livestock Far-
ming), and 14 Working Groups, dealing with specific re-
gions or emerging topics. Across these groups, the
Young EAAP integrates researchers in their early care-
er, offering specific activities and scholarships.

The most well-known activity of EAAP is its Annual
Meeting, one of the most important animal science me-
etings in the world, and certainly the most important in
Europe and the Mediterranean. Information from past
and future meetings is available on the EAAP website,
as well as the publications, presentations and videos of-
fered by the speakers. Throughout the year EAAP also
organizes industry workshops, conferences, training co-
urses and webinars, and shares information about seve-
ral EU projects of which it is the dissemination partner.
Its large dissemination network consists of a website,
social media, and biweekly newsletters, together with
other publications such as the Books of Abstracts or its
scientific journals. Regarding the latter, EAAP is part of
the animal consortium, responsible for the publication of
the three journals animal, animal-science proceedings,
and animal-open space, and is also a partner in the jo-
urnal Animal Frontiers, tackling global issues in animal
agriculture.

Finally, EAAP cooperates with several partners at the
European and global level, fostering interactions betwe-
en science, the agri-food and livestock industry, civil so-
ciety and policy representatives, especially those invo-
Ived with agriculture and research programmes. Its ne-
twork comprises the national animal science societies
that are part of the federation, as well as other interna-
tional societies and major international animal farming
organizations, with which activities are organized.

EAAP provides excellent opportunities for knowledge
exchange, dissemination and partnership at the Europe-
an level and beyond, and encourages Polish animal
scientists, students, technicians and stakeholders in the
livestock farming sector to enjoy the benefits of being
part of its network.
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Wyzwania i perspektywy dla europejskiej produkcji zwierzecej: pomocnicza rola nauki i EAAP
Streszczenie

Produkcje zwierzecg w Europie cechuje duze zréznicowanie, a kierunek produkcji jest $cisle zwigzany z lo-
kalng dostepnoscig uzytkow rolnych. Za gtéwnych europejskich producentéw uznaje sie: Francje, Niemcy,
Irlandie, Hiszpanie, Wtochy i Polske.

Chociaz wraz z rosngcg populacjg ludzi na swiecie, rosnie zapotrzebowanie na wysokiej jakosci, pet-
nowartosciowg i bezpieczng zywnos¢, to wspotczesna produkcja zwierzeca stoi w obliczu kilku powaznych
wyzwan. Przede wszystkim, coraz czesciej promowana jest dieta zrbwnowazona, zaktadajgca ogranicze-
nie spozywania zywnosci pochodzenia zwierzecego, zwtaszcza czerwonego miesa. Innym aspektem jest
rosngca opornosc¢ patogenéw na antybiotyki. Lekoopornos¢ zostata czesciowo przypisana profilaktyczne-
mu lub terapeutycznemu stosowaniu antybiotykéw u zwierzat gospodarskich. Najnowsze wyniki badan sg
jednak optymistyczne i wskazujg, ze ograniczenie ich stosowania jest pozgdane i umozliwia osiggniecie
wysokiej produkcyjnosci zwierzat przy odpowiednich praktykach zarzgdzania. Innym aspektem jest nad-
mierna produkcja gazéw cieplarnianych. Podaje sie, ze produkcja zwierzeca odpowiedzialna jest za 14,5%
antropogenicznej emisji gazow cieplarnianych (GHG) na swiecie. W UE najwyzsza emisja GHG z rolnictwa
w 2019 r. zostata przypisana: fermentaciji jelitowej (42%, CH4 gtdwnie zwigzane z chowem i hodowlg bydta
mlecznego i miesnego), nawozeniu gleby (39%, N20 zwigzane ze stosowaniem nawozdéw) i zarzgdzaniu
obornikiem (14%, CH4, N20, CO2, a takze NH3). Gazy cieplarniane sg bezposrednio zwigzane ze zmia-
nami klimatu. W zwigzku z tym produkcja zwierzeca bedzie musiata sprosta¢ stawianym oczekiwaniom.
Mianowicie, zmniejszeniu emisji CH4 0 30% do 2030 r. Jest to kluczowe, gdyz wspoétczesni konsumenci sg
Swiadomi postepujgcych zmian i wymagajg tego, aby produkcja zwierzeca byta efektywna pod wzgledem
wykorzystania zasobow naturalnych oraz przyjazna srodowisku, a zwierzeta utrzymywano zgodnie z za-
sadami dobrostanu.

W zwigzku z powyzszym rosnie zainteresowanie wykorzystaniem alternatywnych zrédet biatka w zy-
wieniu ludzi i zwierzat, takich jak owady, mikroalgi czy wodorosty. Moze to przynies¢ pozytywny wptyw na
ograniczenie emisji gazéw cieplarnianych. Dlatego tez w obrebie niniejszej tematyki, prowadzone sg sze-
rokie badania, gdyz uwaza sig, ze znaczacy, chociaz krétkoterminowy wptyw, majg strategie zarzgdzania
zywieniem. Mogg one obejmowac zywienie zwierzat wysokostrawnymi paszami sprzyjajgcymi fermentacji
propionianowej, wigczanie do diety zwigzkow syntetycznych (takich jak azotany lub 3-nitrooksypropanol)
czy suplementowanie zwigzkami naturalnymi (takich jak oleje i ttuszcze, saponiny i garbniki).

Wobec wyzwan stawianych produkcji zwierzecej European Federation of Animal Science (EAAP)
odgrywa zasadniczg role, aby pomdc sektorowi zwierzgt gospodarskich przygotowac sie na rézne scena-
riusze zwigzane z produkcjg (aktualne i potencjalne). W zwigzku z tym, gtéwnym celem EAAP jest promo-
wanie badan naukowych — zwtaszcza tych o charakterze praktycznym oraz utrzymanie wzajemnego dia-
logu pomiedzy naukg i praktyka. Istotne jest réwniez rozpowszechnianie wynikéw badan w dziedzinie nauk
0 zwierzetach wsréd innych naukowcow, ale réwniez oséb z branzy (przemyst rolno-spozywczy), spote-
czenstwa i grup zainteresowanych zréwnowazong produkcjg zwierzecg. Najbardziej znang dziatalno$cig
EAAP jest Annual Meeting, czyli jedno z najwazniejszych spotkan dla oséb z branzy zwierzecej. Informa-
cje z minionych i przysztych spotkan dostepne sg na stronie internetowej EAAP, podobnie jak publikacje,
rekomendacje, aktualne analizy i prezentacje ofert przygotowane przez prelegentéow. Przez caty rok EAAP
organizuje rowniez warsztaty branzowe, konferencje, szkolenia i webinaria z zakresu produkcji zwierzece;.

SLOWA KLUCZOWE: EAAP, produkcja zwierzeca, gazy cieplarniane
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