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Main objective

changes and innovations, for making sheep and goats production more
sustainable, reducing its environmental impact and enhancing resilience to
oncoming challenges (e.g. climate change).

Deliverable 4.4. POLICY BRIEF: NEW TRAJECTORIES TOWARDS INNOVATIVE SHEEP AND GOAT
PRODUCTION SYSTEMS IN EUROPE
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Policy challenges in Mediterranean/European
small ruminants sector

* POLICIES AFFECTING LAND USE: Agricultural
policies (CAP), Paris Agreement and
environmental regulations

PARIS CLIMATE AGREEMENT Revi f
Historicaldocumant that egaly binds tho whole Worid ) # eview o
to participate In climate change fight. NatlonS Unles the Gothenburg

~ (Conférence sur les Changements Climatiques 2015 Protocol
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The farm model ==
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Farm model to run scenarios (farm typologies)
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The tool to analyse farm scenarios: e
iSAGE
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Deliverable No: 4.3, ‘ ‘

New holistic model that can be used to redesign

terrestrial small ruminant’s livestock systems

Project acronym: iISAGE
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Examples at farm level (Spam and Greece)
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Examples at farm level (dairy sheep)
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SIMSSR Purchased forages and concentrates (Rasa) 5‘1@ . . .
Feed conversion ratio Chios)
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From 2021 increase in feed purchase * >20% more feed /L after year 2050

iSAGE ) (‘““')oo o
70°
Innovation for Sustainable ‘- s b c3
' Sheep and Goat A j‘:o 0 ““@;
Productlon in Europe ! B S




Adaptatlon at the farm level (example)

* Breed: Manchega (Spain) {dairy breed}
e Effect of heat on milk productivity on Summer

Housed

Diet composition
iSAGE
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4 scenarios

* NoHS
e HS (non-adapted)
e HS (adapted-diet)

* HS (Adapted-spraying) Modelled with SIMS,,.- (Del Prado et al. 2019)
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Adaptation at the farm level (example)

10% HS (non-adapted)
5% Aprox. 13% reduction in milk,

I 0.12 kg DM extra/L milk (less efficient)
E I |I| HS (adapt-diet)
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Trade-off/synergy adaptation vs. mitigation GHG

5 CH,/Lmilk ] =
54 =8 no HS 4/ =o— with HS Modelled with SIMSy,c (Del Prado et al. 2019)
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So, supplementation of more dense diet is a win-win for

both adaptation to climate change and mitigation?
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Trade-off/synergy adaptation vs. mitigation GHG

+32% total C-footprint
using soybean meal

I
|
|
3,0 : : .
enteric-CH4 : H Diet
! 0.62 vs. 1.27 kg CO2-e/kg DM feed after
-ié #o l inclusion of soybean meal (10% repl. alfalfa)
S 20
Nl -
o)
O 15
¥
1,0 .
+59% 3% +6% Also more human-edible feed!
0,5
0,0
no HS +HS +HS+DietA +HS+SprayA

C footprint accounting enteric CH£+ feed footprint
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Are (small) ruminants (in
Europe) to blame for
climate change?

FUNDED BY:

AR . ovation foe Susiaable Lt bc3
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RUMIN ANTS ' IDEA:  AGUSTIN DEL PRADD & PABLO MANZANO
ANIMATION & PRODUCTION:  YELENA GRIGORENKO
VOICE OVER: BOSCO LLISO
IN COLLABORATION WITH:

*the good and the bad {, [ &= mma

https://www.youtube.com/watch?v=NbO4EEaH7YM&t=29s (English)
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https://www.youtube.com/watch?v=NbO4EEaH7YM&t=29s

Over-estimation of GHG from small ruminants
In Europe

m CHa4-enteric CH4-manure m NH3 stor+house m NH3 spreading m CH4-enteric CH4-manure m NH3 stor+house  m NH3 spreading
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Aggregated CO,-we from CH, sheep
and goats in Europe (GWP*)

NEW-ISAGE!!
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reduction in CH4 emissions have caused a cooling effect on the atmosphere (using 1990
reference).
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Based on Cain et al. (2019)

iSAGE vy, -B
Innovation for Sustainable o N ‘s s

' Sheep and Goat . j%o . ““@ EoE-
Productlon in Europe B O

Tk LR




Potential emissions reductions linked
with warming/cooling

Very ambitious reduction

Increase -1%

Large increase -2%
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Warming effect: Pathways with
CH, reduction
NEW-ISAGE!!
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Novel mitigation measures (CH,)

3-nitrooxypropanol (NOP)

Antiburp compound could reduce methane emissions
from cows

Duin et al. (2016) Proc Natl Acad Sci
31;113(22):6172-7

How Eating Seaweed Can Help
Cows to Belch Less Methane

Martinez- Haisan Haisan Reynolds Romero
Femandezet etal (2014) etal. (2013) etal (2014) Perez
al. (2013) etal. (2014)
Location of study Spain Alberta Alberta UK Alberta
dairy dairy dairy beef
Animals Sheep COWS COWS COWs cattie
Dietary forage, % DM 60 40 60 52 60
NOP dose, g/d 0.1 25 1.25,25 0525 05,14,28
Method of NOP 2xday pulse mixed into mixed into 2xday pulse  top dressed
supplementation dose diet diet dose onto TMR
% CH; (g/kg DMI)
reduction 25 60 35,51 4,7 4,9, 33
% DMI reduction 0 0 0 0 25,58,50

DMI = dry mafter intake



s it a solution to reduce sheep grazing in %

marginal land?

Rasa-aragonesa (Spain)

FEED

* Grazed mountain pastures

* Grazed rainfed alfalfa

« Alfalfa hay

* Cereals (homegrown barley)

* Barley straw (homegrown barley)
* Concentrates

Assumption: no extra land
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s it a solution to reduce sheep grazing in %rer
marginal land?

Emissions increase!!

arable land required
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CO2-e NH3-N _ NO3-N leach
B Baselne W Llessgrazing m Beselne  m Lessgrazing m Baselne  m Lessgrazing

Baseline Reducing grazing

® ha arable land (on-farm) M ha arable land (off-farm)

Reducing grazing requires a shift from using marginal land (not suitable for other

agricultural purposes except forest) to using more arable land (land suitable to grow crops
that can be directly consumed by humans)
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Improving feed sources and use of alternative
feed sources (an example, by-products)

Availability in different countries .
Also decrease emissions

3 -

Tu FkE'f ® Methane, biogenic m Nitrous oxide
: 1 Carbon dioxide | Methane, fossil
Spain
Romania s
g2
Italy g
= 4
Greece )
21 -
France
100 200 300 400 500
: 0 -
kg by-product/yr animal Control  Olive (0S-A) Olive (OS-B) Tomato (TS-A)Tomato(Ts-8)

Murciano-granadina dairy goat, compared
With other uses of by-products

. Innovation for Sustainable
y Sheep and Goat
\ " Production in Europe

d AU i L | !




Examples at farm level (meat sheep)

500000

400000

300000
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-200000
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Role of innovations to meet sustainable challenges

Rasa-aragonesa (Spain)

» prolificacy (e.g. ROA allele)

Feed bought

140%

120%
100%

carcass sold

NO3-N leach (tonnes) fm.
SIMSSR
F E E D NOx-N CO2-e

e Grazed mountain pastures

* Grazed rainfed alfalfa

e Alfalfa hay

* Cereals (homegrown barley)

* Barley straw (homegrown barley)
* Concentrates
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Role of breeding to meet sustainable challenges

Chios (dairy) (Greece)
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Important to include SOC sequestration

2.6

ESOC ( grasslands)

3 — || |
O Other inputs (
pesticides
B Energy (oil +
2 (R elecrici)
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Take homes

,° New land use poI|C|es (nhk with cllmate) will -
affect sustamabLllty of sheep and goats in EU

. Scope for improving farm performance for all
systems (innovations, breeding, feeding...)

* Main strategy should be to move towards high
production standards
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