Co-funded by the
Erasmus+ Programme
of the European Union

0,

N

CLICHA

Livestock Production
Towards Climate Change

Dr. George P. Laliotis
Assistant Professor
Department of Animal Science
Agricultural University of Athens
30 June 2021-5" Webinar

52 R

-.- '.lq: E
LrEr c*.-KMJJ % Aﬂﬁ

M
ane's ‘*:.4 t-\
diiesiigaf *"1’?

Bl

UNIVERSIT A DEGLI STUDL DN TORING

B TEQMONIKO TANETIITHMIO ABHNON  g2n o i e,
S L , e CrE oo Da

[ -




Qutline:

e Introduction

- Livestock production and challenges

Impact of Climate Change on Animal Production

Impact of Animal Production on Climate Change

Sources of GHG emissions on a livestock

Mitigation strategies

Farming systems and GHG emissions

Conclusions

of the European Unian

Co-funded by the
Erasmus+ Programme



Animal Production and Livestock products

a The increased demands for livestock products is nowadays a certainty
- population growth
urbanization
income rise

- different nutritious needs

2 Livestock products are an important agricultural commodity for global
food security because they provide the:
 17% of global energy consumption
33% of global protein consumption

1.1 billion employees
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Animal Production & Population Growth

a World’s population reaches almost 7.8 billion
with a growing rate of almost 1.05% 10

a The global population is expected to reach
about:

E

population [blian)

« 8.6 billion in 2030 and 9.7 billion in 2050

0 As a result: " Egg23FETIScgEEiEEsEgEE

< the needs for animal products are estimated to
be almost doubled up to 2050

milk production will increase from 664 million tn to 1077 million tn (by 2050)

meat production will double from 258 to 455 million tn T
i3 ﬁﬁ.'&:hi' Rate %) 1.05
< the livest sector will requires a significant o
amount ofriatural resources S PP P AP PP P I PP PP g0

Source: www.worldometers.info/world-population



Animal Production and Climate Change

a Climate change:

. long-term change in the distribution of weather FRCFEEESS

patterns (e.g. temperature, precipitation etc.) over
decades to millions years of time OR

« climate transformation observed in the climate of the
planet caused by human activities

a Global climate change is primarily caused by
greenhouse gas (GHG) emissions that result In
warming of the atmosphere (IPCC, 2013).

O Between Livestock production and climate change
exists a%way effect
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Increase of
Temperature

Impact of Climate Change ik

Water
¥ [Increase water
consumption 2 to 3 times

Forage
# Decrease nutrient availability

= Increase herbage growth on C4 specics

{30- 35 °C)
Increase % Decreases feed intake and cfficiency of feed Precipitation
of CO), conversion {mostly livestock that are fed large variation
b amounts of high-quality feeds )
Production
Forage » High producing dairy cows decrease milk production Forage
» Changes in # Meat production in ruminants decreases because of a reduction in body size, # Long dry
herbage growth carcass weight, and fat thickness eI
{more effect on decrease:
C3 species) Reproduction -Forage quality
» Decreases forage Forage = Decreases reproduction of cows, pigs and poultry of both sexes Discanes ;tlﬂ::ﬁ:"gr:i;ih
quality {m"“',re effect & = Reduce reproduction efficiency on hens and consequently cgg F Increases: e
on 3 species) M fect - production _Path ¢ # Floods change:
{ B “}ml*m‘:l Health - Daradies -Form & struciure
» :-]n:l::;ve effects on N o PB‘-‘“: ure by: ¥ May induce high mortality in grazing cattle Dhigassa sprsadinig Seienien
e 5 -'-Elnﬁmg of wl pattern = New diseases may effect livestock immumity -Disease transmission -Leaf growth rate
-Partial stomata closure _mngmg Mma[m rale New discases
-Reduce transpiration -Changing availability of water # Prolonged high temperature may affect Cinthreslc of severs diseass
-lmprove waler-use ' livestock health (e.g. Protein and lipid et
. i : : ; ng of vector-bom
elliciency metabolism, liver functionality) Fishme
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Impact of Animal Production on Climate change

O
14' 5 /O TP glgatonnes COZ'eq per year

of all _an'thropogemc G The carbon dioxide equivalent (CO,-eq) is a standard unit used to account for the global warming potential
emissions come from

livestock supply chains

HUMAN - INDUCED GREENHOUSE
GAS EMISSIONS

m“d
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Schematic representations of the main GHG emissions in farming systems

(NH,), N,0, CH,, CO,

CH, * The meost important greenhouse gases from livestock
CO, T are: methane, nitrous oxide and 'carbon dioxide.

| jvestock : Animal Manure  Methane is mainly produced by enteric fermentation
Feed —Pp Livestock P housing —p storage and manure storage (it has an effect on global
warming 28 times higher than carbon dioxide)
[ Nitrous oxide, is arising from manure storage and the
\ 4 use of organic/inorganic fertilizers, (it has a warming
—) , (NH,) potential 265 times higher than carbon dioxide).
Fertiliser Soll —” N0 o |
Manure > — C022 O Carbone dioxide is produced mainly from energy
consumption or on / post -farm gate processing
Source: Methodologies and working papers, eurostat; 2011
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Major source of GHG emissions for livestock production

Manure
Management, Energy
9.70% Consumption,
& 4.70% @
Manure ! 'h'

storage

Feed, 46.70%

. ‘ I Manure excreted

. ; and applied to soil
Enteric Fermentation,

39.10%

Agricultural
operations
‘O—g
[ ] Transportation
Ly
L
Source: Grossi et al., 2019 Erasmus+ Programme
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Major source of GHG emissions by livestock specie at farm level

£ . Manure Manure Total Gigatonnes
n:;:"c storage storage carbon dioxide
methane methane nitrous oxide equivalents o _ N _
3% 6% « Emission intensities vary among different
Wy, W, W, 1.8 (45%) commodities
Beef cattle 5‘ E 5‘ E
8% 7%
“ Wy, W, 1 (26%)
Dairy cattle H E “ ‘=
2% 7%
W, W, 0.5 (12%) « Methane emissions are the most important in almost
Buftaioes =xH < - = all farm animals.
69% 20%
q s“‘yf; Wi, 0.3 (7%)
Pigs 5 "—' ‘_“\ E
3% 4%
‘” e, W, 0.2 (4.5%)
Sheep “ E “ E . .
% %  Methane emissions represent 30% of global
h W, W, 0.2 (4%) anthropogenic emissions
i e = i) :
3:?0 5‘?:70 Co-funded by the
\J 0 Erasmus+ Programme
y s"\‘ ""d '9‘ ", o'l (1'5 /0) of the European Unian
Chicken 5 E ‘3 ".' Source: Grossi et al., 2019 y




Food msecurity and climate change

O Can livestock production cover the future
food demands as emerged by population
growth with a greener footprint?
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Mitigation strategies towards environmental impact
of livestock production

. Animal
- Management

Manure
Storage

e K Co-funded by the
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Mitigation measures and feed: Some examples....

 Strategies for reducing methane emissions focus on improving the
efficiency of animal productivity through the improvement of enteric
fermentation process itself.

O Changing feeding practices moderate emissions.

-A 1% increase of dietary fat can decrease enteric methane emissions between 4-5%.
-Feed antibiotics can reduce enteric fermentation (reduce feed intake/ produced kg + increase BW).
-Reduced protein intake may lead to decrease the nitrogen excreted by animals.

-Improving diet digestibility by increasing concentrate feeding may reduce by 15%
methane emissions per unit of fat protein corrected milk.

-Antimethanogen vaccines can directly reduces methane emissions in the rumen (little research)

- Feed additives (electron receptors, chemical inhibitors, etc.) are able to decrease methane
emigsions (toxicity / health risks ??7?)

Co-funded by the
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Mitigation measures and feed: Some examples....

0 Feed production and management:

- Increasing the use of organic fertilizers would also decrease emissions (organic fertilizers
do not produce as much nitrogen oxide as synthetic fertilizers)

-Rotational grazing systems may lead to reduce nitrous oxide emissions ' (via
stocking densities and grazing duration management)
-Improving grazing land management could sequester around 0.15 gigatn CO2-eq/yr globally.

-Physical processing of forages, i.e. chopping or grinding, improve digestibility lower (in a
small extent <2%) enteric methane production in ruminants

-Targeting for higher-yielding crops for feed production with better climate change adapted
varieties, improvement of land and water management promotes carbon sequestration

Co-funded by the
Erasmus+ Programme

CLICHA of the European Unian




Mitigation measures and manure management: Some examples....

o Changes in manure management lead to lesser emissions.

-Frequent removal of manure to an outside storage facility could reduce methane
and nitrous oxide emissions >40%.

-Solid-liquid separation process of manure could lead to a 30% lesser emissions
compared with untreated manure.

-Same positive effect may have the anaerobic digestion of manure, when biogas
generated from the process is used in the livestock

-Lower methane emissions occur after manure land application, thus a decrease of
storage time could assist in reducing GHG emissions.

O Co-funded by the
CLIMATE CHANGE IN AGRICULTURE Project Nr. 586273-EPP-1-2017-1-EL-EPPKA2-CBHE-JP el Pl llu gl
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Breeding and Mitigation measures : Some examples....

Animal management and breeding strategies

-The more productive the animal is the Ilower environmental impact will have
(per unit of product).

-Breeding for more productive animals may lead to a diminish of the nutrient
requirements—> assist to lower GHG emissions.

-Improved fertility in dairy cattle could lead to a reduction in methane emissions by
10-24% and reduced nitrous oxide by 9-17%.

- Cattle diseases can increase greenhouse gas emissions up to 24% per unit of produced milk
and up to 113% per unit of produced beef carcass.

m“d
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Mitigation potential of various strategies

Strategies Category
.Ente:ic fermentation Forage quality

Feed processing
Concentrate inclusion
Dietary lipids

Electrons receptors
[onophores
Methanogenic inhibitors

Manure storage Solid-liquid separation
Anaerobic digestion
Decreased storage time
Frequent manure removal
Phase feeding

Reduced dietary protein
Nitrification inhibitors
No grazing on wet soil
Increased productivity
Genetic selection
Animal health

Increase reproductive eff.

Animal management

Reduced animal mortality
Housing systems

Potential mitigating effect*

Methane

Low to medium
Low

Low to medium
Medium

High

Low

Low

High

High

High

High

-

Low
High
High
Low to medium
Low to medium
Low to medium
Medium to high

Mitrous Oxide
t

Lo

t

t

Low

High

High

High

Low

Medium
Medium to high
Medium

High

-
&

Low to medium
Low to medium
Low to medium
Medium to high

High = >30%_mitigating effect
Medium = 1§&30% mitigating effect
Low = <10% nutigating effect

Mitigating effects refer to percent
change over a “standard practice”

Source: Grossi et al., 2019
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Livestock production and farming systems

(Semi-)
Extensive
Systems

9
Co-funded by the L
Erasmus+ Programme = s
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Mixed crop-livestock
systems account for 64% of
global enteric fermentation

emissions

Grazing systems account for
35% of global enteric
fermentation emissions

[

. fl||".d-- .-'“'-"“';s-"_;.;;;;_' < !

5o R
-. '::t"ﬁ‘_ Al |2

Intensive livestock systems

Industrial systems account 1 B . Uy contribute 5% to the global

for 1% of global enteric S . GHG emisslons,
fermentation emissions T extensive systems account

for 13% of the global GHG g
emissions :EJ? Y L TR
0%

e &




Total methane emissions from enteric fermentation and manure per species and main production system

Tonnes of 0O, equivalent 120 mil CH, |
Dairy catile Poultry Cattle & Buffalo CO, tonnes ag.
|:| Grazing |:| Mixed |:| Grazing
[ Mixed [ ] Industrial [ Mixed
] i - Industrial Co-funded by the
Pigs Small ruminant ﬂ g imus+ Programime
[ ] Mixed [ ] Grazing = I = I e European Union
i P Figs Dairy Cattla Small Poaoultry
- Industrial - Mixed & Buifala ruminant




Farming systems & GHG emissions

(Semi-)
Extensive
Systems

Intensive
GHG
emissions SyStemS —
hﬁ#
('9 The more extensive the system is the higher GHG emissions

CLICHA observed (CO2 eq per produced kg or per area used)

GHG
emissions
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Farming systems & GHG emissions

GHG
emissions

Higher
production (Semi-)
Extensive

Systems

IntenSiVe \ Lower
GHG production
emissions Systems o
vy
D The more productive the system is the lesser GHG Eraemust Programma

of the European Unian

cLicHA emissions observed (CO2 eq/ produced kg)



Farming systems & GHG emissions

Higher
production

GHG
emissions

GH.G Lower
emissions production
+ Mitigation
strategies Mmgatlon ')

strategles N

0,
Co-funded by the
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O Erasmus+ Programme
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Pros of Extensive systems

Breeding of local (rare) breeds specially
adapted to harsh environments

Represent a reservoir of animal biodiversity

Constitute an “alive” genetic pool (a vehicle for
overcoming future challenges)

Assist to improve the wildfire prevention
strategies

Require less natural resources

Enhance sequestration of CO,

Enhance the social cohesion

W,
Are link th various customs developed over
the past years

Differentiated product
with added value
+ Improve productivity

(i.e. better management
practices)

Mitigation measures

Greener footprint

Co-funded by the
Erasmus+ F'rc:gra mime
of the European Unian



Chicken Production it An example from the past....

e Bef;l;e Sustainable Than Producing the same amount of chicken today as
1965 has 50% less impact on the environment.

The environmental footprint of

chicken production ha 0 ‘4
i L s decreased hy 50 o B

Many factors contributed to the reduced environmental
Ittakes 7D tewer resources .5 Impact including:

to produce the same amount of
chicken than it did in 1965!

%e c . *75% fewer resources required in poultry production;
?mglm 5w§cl:“ !asss%:;s A

*39% |esser fossil fuels:

/\, QOver Q5% ¢ poultry litter

. is recycled and reused to
e fertilize crops.

2o  aEm

6% meinn  oinawumm  *58% decrease in water used in poultry production.
reenhouse gas newutcgcelal;:ﬂﬂﬁ:elﬂ . . .
emissions S N +++ environmental friendlier energy sources ....

. =
- 2 o f; '

*72% decrease in farm land used in poultry production;

Co-funded by the
Erasmus+ Programme
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Farming systems & GHG emissions

£
£y
II.I 1
S
Intensive

Systems

mﬁd

O Both systems emerge advantages for mitigating
chena future demands and challenges
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Conclusions....
» Livestock contribute both directly and indirectly to climate change
* The sector contributes ~15% of global GHG emissions

* |t accounts for the 9% of global CO, BUT generates the 65% and 30% of human related
N,O and CH, respectively

« Main sources of GHG emissions from livestock are a) the digestive process of animals
b) manure and c) lesser the energy use

e Mitigation strategies are focused on the aforementioned fields at livestock level

* Intensive systems seems to have a greener footprint mainly due to their higher
productivity

 Extensive systems have a potential to contribute to future challenges if they further
adap@ a higher productivity and/or cost-effective mitigation measures o
Fratec i
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