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Main objective of this session
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Examinghe scopeof newstrategies,includlngland-basedand managementhanges

andinnovations for makingsheepand goatsproductionmore sustainable,
reducingits environmentalimpact and enhancingresilienceto oncomingchallengege.g.

climatechange)
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Outputs from the different work packagesof the ISAGE
project and specific modelling exercisesusing national

GHGinventoriesmethodologiesand the new farm model
developedn ISAGESIMS)
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Outline

AWhatarethe challenge8
AThetool to analysefarm scenarios 4=,

AClimatechangechallenggimpactsand as
GHGemitter)

APotentialsolutions(example$
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Most important challenges in European sme
ruminants sector

Weaknesses

Low promotion of local breeds Deliverable No: 4.2

Summary of future challenges and update to the

poor bUS| ness man agement tra| n | ng review of farm management innovations

Project acronym: iISAGE

M M M Project full name: Innovation for Sustainable Sheep and Goat Production in Europe
Low professionalization Gt sgrement b, 67380

Start date of project: 1 March 2016
Duration of project: 48 months

Slow adoption of innovations Prect ety ISAGE e

Working Package 4

To o To Do Do

Low adaptability of high producing breeds. R

Other Partners Participating AUTH, CITA

External threats 5

(R, DEM, DEC, OTHER)
Dissemination level** PU

A Low consumer education in product L EOTTE

Deliverable date according to

Grant Agreement
Actual delivery date 28/02/2019 (updated version 11/6/2019)

A Low consumer knowledge in products

Relevant Task(s) 4.1

A Researchers not address real problems 2

*Type: R = Document, report (excluding the periodic and final reports); DEM = Demonstrator, pilot, prototype, plan designs,
DEC = Websites, patents filing, press & media actions, videos, etc.; OTHER = Software, technical diagram, etc

A Unfair trade, lack of traceability vt Py O it o o
; C1=Classified Hon as referred to in Commission Decision 2001 /844/EC. iSAGE

A Poor recognition of public services Output from participatory proces “
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Most important challenges in European sme

ruminants sector

Weaknesses

A Low promotion of local breeds
A poor business management training
A Low professionalization

A Slow adoption ofnnovations

A Low adaptability of high producing breeds.

External threats

A Low consumer education in product
A Low consumer knowledge in products

A Researchers not address real problems

A Unfair trade, lack of traceability

A Poor recognition of public services

iSAGE

Innovation for Sustainable
Sheep and Goat
Production in Europe

Deliverable No: 4.2
Summary of future challenges and update to the

review of farm management innovations

Project acronym: iISAGE
Project full name: Innovation for Sustainable Sheep and Goat Production in Europe
Grant agreement number: 679302
Start date of project: 1 March 2016
Duration of project: 48 months
Project website: www.iSAGE.eu
Working Package 4

Short name of lead participant | CSIC

Other Partners Participating AUTH, CITA
Type® R

(R, DEM, DEC, OTHER)

Dissemination level** PU

(PU, CO, CI)

Deliverable date according to | 28/02/2019

Grant Agreement

Actual delivery date 28/02/2019 (updated version 11/6/2019)

Relevant Task(s) 4.1

Report version 2

*Type: R = Document, report (excluding the periodic and final reports); DEM = Demonstrator, pilot, prototype, plan designs,
DEC = Websites, patents filing, press & media actions, videos, etc.; OTHER = Software, technical diagram, etc

**Dissemination level: PU = Public, fully open, .g. web; CO = Confidential, restricted under conditions set out in Model Grant
; CT = Classified, Hon as referred to in Ct i Decision 2001/844/EC.
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Extra challenges in Mediterranean/Europeal
small ruminants sector: climate change

Support The Guardian Searchjobs ' @ Signin O, Sear

Available for everyone, funded by readers

S

News Opinion Sport Culture Lifestyle More-

Somme 500 million people are ot risk of drought
taken

lack of freshwater and food shortages if o action &

Environment » Climate change Wildlife Energy Pollution

Opmon What we eat matters: to change climate
Climate change g
crisis, we need to reshape the food system

Jess Fanzo and Mario Everything we eat has an effect on global heating, but perhaps
Herrero the biggest problem is livestock
Tue 8 Oct 2019 15.34 BST -

£ "
)= 719 466

Climate change already affecting German
farmers

In Germany, some like it hot — this summer's unusually hot, sunny weather, that is. For

NADA
e 7 i
SN ANTONIO

many farmers, the prolonged heat means smaller harvests and diminished food reserves

for their livestock. Will food prices soar?

A Livestock contributes 15% of global greeenhouse gas emissions. Photograph: Bloomberg/Bloomberg via Getty

But, also aglriver of climate
change
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Challenges: climate change (GHG/mitigation)

e pature
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Latest IPC@TIN report on land

Eat less meat: UN climate-change report calls for

change to human diet claimed that reducing
consumption of animal products
are key to mitigate climate
change
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Challenges: climate change (GHG/mitigation)

Small ruminant milk
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Extra challenges in Mediterranean/Europeal
small ruminants sector: policies

A Different policiesaffect/ mayaffectin future

A Agriculturalpolicies climatechange(ParisAgreemenj and
environmentalregulations

APoliciemneedto be consideredn integratedframeworksandnot in

. d Review of
oY Nations Unies the Gothenburg |
Conférence sur les Changements Climatiques 2015 Protocol

Paris_France &
¥ »
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Extra challenges in Mediterranean/Europeal
small rumlnants sectodlversny of systems

A Breeds >25
A Productionsystemgtypologieg
C Intensivity
C Feeding
C Landuse
¢ Climaticconditions
C Reproductivesystem

Innovation for Sustainable ° N

Sheep and Goat A . s
. . : ALY -8

Production in Europe Me - &




@ ford .. Uk . e [ Eamine D L

r P < = < Adult ewes (Feed intake) Qhazaine-LC-adiglaon  @Hasains-ntavalizn
Tevre Pt ch
o S— £4 <L
Mect e :] wrow stk tersy, B0 S AN »
LA AT, - aanrTie, TS SN keker!
o, oy | ey e
MALTE Powsde| MANE  NDUTY Jade] A
pogenieed § 8 F BB WF et e clughizion
sogoenipes f £ F E b OEF O£
pogmentmnsy 2 F 3§ 2F 3
Py Polon r ¥ I F £
Focrs o resd) : s ol b BF 8 Lavduse ¥ " a39 keaton
ars o) 5 ¢ ®F =
gy G !
" par e Csoutesd © o e R mstmm o) Vaterqanity
_ daveoed e boud o — #zndane forage |2 ® porchawd foruge
& o yroey T Poom W Jrvoage sduex) 7 Mom M Loer neexl ]“_J o fam otk Fpadhasd wreerlr 2ies

iSAGE g

Innovation for Sustainable . 22
‘ Sheep and Goat .z =
s 0° oD

Production in Europe 00 v




The tool toanalyse€farm scenarios 4%

iSAGE _ _
Innovation for Sustainable
‘ ‘ Sheep and Goat
Production in Europe
Deliverable No: 4.3.

New holistic model that can be used to redesign

terrestrial small ruminant’s livestock systems

Project acronym: iISAGE

Pricect full name Innovation for Sustainable Sheep and Goat Production in Europe
Girant agresment nammber: 679302

Start date of project: 1 March 2016

Duration of project: 48 months

Project website www. iSAGE.eu

SIMSSR

iISAGE

ek

Table 1 = Key information

Warking Package 4
Short name of lead B3
participant

Country Spain
Authors of this Apustin del Prado®, Inmacalada Batalla®, Guoillermo
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Theodoridis® and Georgios Arsenos®
"Rasque Ceveire For Climate Change (BU3)
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(Other Partners Partidpating | AUTH

Date BR-12-219
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The tool toanalysa‘arm Scenarios oZmiim.

SIMSSR

i
§
i
i
Tolalelt
T
T
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= Simulates the effect of management x genetics
x soll x climate on

]
- lﬁ‘jl’l
-y
i
i 1.1

#Farm environmental performance
(losses of N and C {and sinks of
soil SOC})

#Basic economics

#0ther atributes of sustainability

xBoundaries: Farm, includes pre-farm gate emissions
::Generic submodels

=Semi process-based

=Written in DELPHI (PASCAL-based programming
language)

:Main use: strategic run what-if scenarios (current,
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Main components of a ruminant livestock systen

CO, emissions

Fixed N and C CO,, CH; & NH4
~ # emissions

Respired

—
co, | Feed sold

-

CO,, N,O & NH4
emissions

) Y,
Deposition Y Purchased feed,
Purchased — _animals &
fertilizer *“bedding
Runoff & CO,, CH; & NH;

leaching loss

- L
of N, Pand C emissions

v
Milk and animals
sold
Exported manure
CO,, CH,, N,O, and
NH; emissions Source del Pradeet al.2013
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N flows at the farm level be3

BASQUE CENTRE
FOR CLIMATE CHANGE

Purchased feeg
f(N fixation, ~_

fertilisation) RUMINANT

@ feed loss
@ "/
forages | silage
purchased/so| S 9 grazed m
/ housifg

XY |
— PLANT — MANURE
fixation URINE
? / purchased/sol
roots + stubbles
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=OlL SIMSSR

\ Mineral fertiliser
19

- Inputs of N
I Output of N (produc»
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Feeding i 4 cer
5 Flocks. 3 ewe/doe, adult male, lambgkids Young (No+kids'lambg

Eachflockis simulted(daily) feeding

accordingo:

AManagement
Aavailabilityof farm feed
Aweight' weightgair/loss

CaASLREEIREAEREENARARABRARE
days

= = = =
[ E= (=]

=

Aproductionlevel

ME requirements (WU day animal)

= ] =] (=} 2]

MJsimulatedintake/ day ewe
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P N

Feed allocation #Ftes 3 calendar

Eachflockis simulted(daily) feeding

accordingo: Example for a dairy sheep flock lambing in Janue
AManagement L oo
Aavailabilityof farmfeed 2. = |
Aweight' weightgainloss == | MR o
%ﬁ?illlllllllll i

R Y EEEFEYEETTE H'M

Kg DMsimulatedintake/ day ewe for eachtype of feed

iSAGE | , TRy
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Feed allocation i #=%, ; calendar

1 Grazed forage: Grassland (lowland, upland, Mediterranean,
highlands/mountain), grazed fallow, grazed crop residues

91 Home-grown forage for harvest: Grassland (silage/hay from lowland), forage

maize, forage legume

Purchased forage: Any generic type (calculated from forage left required)

Home -grown grazed whole crops: depending on available hasand yields

Home -grown grains for harvest: depending on available hasand yields

=2 =2 =2 =2

Purchased concentrates: different types (calculated from energy required to

meet energy demands)
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: . M.
Feed allocation 11 5IMSSR | calendar
How much do tnhey eat or meat/milk produc

A Energy and nutrient requirements (e.g. protein)
A Feed on offer (e.qg. fiber, energy, protein)

A Genetics

A Structure of the herd

N N
M

ow much do they excrete’? (urmef&eces

ISAGE oy
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N balance (simulated) at the Flock le

0.09
0.08 N intake (Flock 1)
- — Milk N [Flock 1)
—— Faeces (N] [Fiockl)
= 0.06 Uririe' N [Flock1)
=
- 0.05
=
E 0.0
- %
0.02 L
0.00 R
—i M P = o 0 B = wnom MmO~ M P~ = om0 B
Al nh B S8 a i uERARSE T RA
day
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N balance (simulated) at the Flock le' 4oeer

Forgoatsis basedon:

A 65 peerreviewedstudieson trials on energyand N
balancesoatg

A 18different breeds

A Different feedingtreatments gender lactating otherX

A Drymatter intake: 0.93(0.14-2.51) kg DMHay

A Nitrogenintake 25 (6.1-69) g Nday

A Bodyweight 40 (15-64) kg

A Digestibility(DM): 68 (49-83) %
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N balance (simulated) at the Flock le it

excreted N
50
& v = 0.5606x + 2.9329 o
& 40 R? =0.8924 B
g 30 ”‘ S
=) .
2 I 1s Excreted\
2 20 0_.-0'*' o
g 10 zﬁ:
5 0
- 0 20 40 60 80
N intake (g N/day goat)
N faeces
25
8 ,p ¥=0.2479x+1.1014 ° 2
gf R? =0.8098 o .G
LT oo, & . . .
3 o LR Urine faecegratio
= 10 o‘ 2. %e
S 5
10
0
20 40 60 80
|SAGE N intake (g N/day goat) P PG
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Feed allocation it &% | calendar

Total DM available from harvested forage and crops
arvest cereal

120.000

Alfalfa harvest
100.000 I: raw
Feed straw Feed alfalfa \eed o

80.000
60.000 Feed in 1st cut \
40.000 ond cut Land
20.000 cereal

AP SPEREs NS ISR NRIREREREENBI8S

= FeedGrain ForageStraw CropRFeed ===FeedlLegumes
Maize = DM1Grass e====DM2Grass e=—DM3Grass

Strawandalfalfa hayfor next year left
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Feed production | #&%a > grazing

Generalised pasture supply and demand curve (Northern
hemisphere)

- Supply
)
% Demand exceeds Demand
§ 60 exceeds demand  exceeds
aQ 50 supply supply
-
T 40 —Pasture
© growth
& 30
g _ =—=Animal
3 20 \ demand
Q. )
=

0.

5’00 Qéo @'b\ ?QK @@‘* 5\)0 5& VQQ (ogé Oc\’\ eo‘\ 0@

Month

http://bvetmedl.blogspot.com/2013/01/introductiorto-

livestockproduction.html :
A How much herbage is producec

A Digestibility, protein?
A How much N fixation?



http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html
http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html
http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html
http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html
http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html
http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html
http://bvetmed1.blogspot.com/2013/01/introduction-to-livestock-production.html

Grass productivity depending on climate
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Default data for different breeds m

Table 1. Input data for dairy sheep breeds.

Assaf Churr  Lacau Latxa Manch Frizar  Chios Laca Manec Awa
Table 3. Inputs data for goat breeds.

a ne ega ta une h Red ssi
Face Murciano -Granadina Florida Saanen
Country Spain Spain  Spain  Spain Spain  Greec Greece Franc France Turk
e e ey Country Spain Spain France
Prolificit  lambs 1.8 138 165 127 15 16+ 1822 159 13 1 Main production Milk Milk Milk
y alive/ 0,1 Prolificity kids/birth 1.8 1.8 18
birth Fertilty % 90 90 %0
Fertility % 96 96 96 96 96 >90 >90 94.4 90 87 Birth/year ne/year 1 1 0.8
Birthiyea  n°lye 1.2 1.2 1 1 15 1 1 1 1 1 Liveweight kg 50 60 s
r ar Milk production litres 530 575 920
Lactation  days 1.2 120 150 140 150 190+ 193+ 170 165 162 Milking Days 250 247 300
10 35 Fat % 5.6 48 3.68
Milk litres 400 120 350 180 1875 260+ 308+ 320 240 243 Protein % 36 34 3.36
30 96 Age 1st lambing months 14 12
Fat % 6.65 6.8 7.04 7.4 75 6.4 56 7.5 705 747 milking number 6 7 32
" Replacement rate % 20 20 30
Protein % 54 5.6 5.56 5.6 5.96 56 55 5.6 5.35 574
1st birth mont 15 15 14 19 17.6 13 9-10 13 14 15
h
Milking numb 6 5 6 3 7 6 6
er
A Adult ewe/does
Reproduc  years 5 6 3.2 6 56 3.2 3.9 5
A Adult male
Liveweig kg 65 50 70 50 70 65 58 75 50 50-55 . .
" Ay mal t lamb/kid
oung animails (not la IAS
Wool kg 2.8 2 2.1 1.75 2 2 1.85 0.8 1.8 25
Replacem % 25 20 25 20 20 25 28 25 A Lal I l b/kl ds

ent rate

iISAGE CAN0p
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Default lactation curves | £, 5
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Figure 9. Fat and Protein Curve for Manchega breed using Wood factors.

Figure 8. Lactation curve Wood function for Manchega
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Manure handling in SIMS
How much excreta?




Manure e

EmptiedFYMstorage EmptiedFYMstorage
45000 : : 1800 : : :
40000 - : : 1600 : : :
MonthlyLoadVSManure 1400 I MonthlyandNManure_ m  MonthlyNlostManure
35000 f— : : . .
30000 _ ] I\/léontthConsun.:'ledVSManure 1200 I : : ;
D 25000 [T @ o v z 1000 v \4 v
2 20000 . =~ 800 l I
15000 600
- | |
10000 400 . -
5000 . | - B 200 = N -
0 0
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ManureVolatilesolids(load andconsumeq ManureN (load andosg atstorage
at Storage
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250
m MonthlyNH3Manure

m enteric CH4 m manure CH4 200
m MonthlyN20OManure
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Climate change
challenge

iISAGE el
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Climate changdimenssions

GHG CONCENTRATIONS

CLIMATE CHANGE CLIMATE CHANGEH

MITIGATION ADAPTATION
iSAGE VY
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Summary of impacts on feaglated issues

For extensive/semextensive systems

A reductions in available pasture for grazing, forage and cereal
production (specially fromainfed systems)

A more dependent on external feed (assuming that no extra, poss
even fewer land will be spared for small ruminant productions)

A Will public services be paid for? (market or subsidies)

For intensive systems
A feed prices (product prices too) will affect most the viability of th

farms.
iSAG E . & S (\“ 0 [/ 0
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Examples at farm level (meat sheep)

A Breed:rasaAragonesa

A Meat production (lamb)

A 1.5 births/year

A Location: Zaragoza (Spain)
A Number of ewes: 550

FEED

A Grazed marginal land (pastures)
A Grazedainfedalfalfa

A Alfalfa hay (homegrown harvest or purchasg
A Cereals (homegrown barley)

A Barley straw (homegrown barley)
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Examples at farm level (meat sheep)

S

B0

Zaragoza (Temperature) Zaragoza (Rain)

average temperature [BC)
= & & W

average temperature [BC)
=
=

tn
& 5 8 B

oy
=]

lF..
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=
=

0

lan Feb Mar Apr May Jun  Jul fug Sep Oct MNov Dec lan Fep  Mar Apr May Jun  Jul  Aug Sep O Nov  Dec

— 1991-2020 s M 21-2050 2051-2080 — J081-2100 — 1091-2020 s 2021 - 2050 2051-2080 — J0E1-2100
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iSAGE

Examples at farm level (meat sheep) bk

S‘I‘MS';R Purchased forages and concentrates (Rasa)

400
= 350
Z 300 +14% +16% +26%
5 250
3
T 200
=]
150
= 100 +53% +57% +52%
W 50
0

1991-2020 2021-2050 2051-2080 2081-2100

W zlfalfa W concentrates

We needto buy more forageand concentratesare requiredbecauseof

reducedyieldsdueto climatechange




Examples at farm level (meat sheep)

500000
400000
300000
200000
100000 I S
T — || — o i I
Baseline 1991 2021-2050 2051-2080 2081-2100
-100000
-200000

mmm TOTAL INCOMESmmm VARIABLE COSTiamm FIX COSTS
NET MARGIN mmmm SUBSIDIES - Lineal (SUBSIDIES)

iISAGE
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Examples at farm level (dairy sheep)

Innovation for Sustainable
' Sheep and Goat
Production in Europe

Dairysheepsystemin Greece
(Chiosbreed)
Reproductivesystem 1lambing
peryear

300ewes

Intensive

=D
A No grazing

A Alfalfa hay from irrigated land
(homegrown/bought)

A Cereals (homegromwheat)
A Wheat straw (homegrown wheat)
A Concentrates




Examples at farm level (dairy sheep)

2021-2050rainierin autumn, not sodrier comparedwith 19912020
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Examples at farm level (dairy sheep)

y S
SIMSSR
20

Feed conversion ratio (Chios)

mil k

k= DM Feed s L
e
FE

2051-2080 2081-2100

mforage 1 COnCentrates

A No effect for 20212050

A over 20% more feed per L produced after year 2050 is required

iISAGE N 0.
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Adaptations to climate change (examples)

A Breeding (animal or plant)

A More dense diets in heat stress conditions
A Irrigate land

A Spraying/shading

iSAGE
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Greenhouse gases from
small ruminants
productions systems, sma
ruminants as a driver of
climate change

SAGE
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Whatisthe role of smallruminantsfor reducingthe
effectof agriculturalsectoron climatechangé

AParis agreement: reductions in GHG emissions. Agricul

AGHG Inventories will underpin countries INDCs (Paris
agreement) and inform global progress towardsC

iSAGE KIL PP
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Greenhouse gasenportance of changes in IPCC Nation
GHG Inventories and methodologies

From 2006 all national inventories have used this guideline (IPCC, 2006)

@ INEC( 5 = o d FACTORS som N,0
= I io N | de E de Gases de Efecto Invernadero 2015

Defanlt | Uncertainty
- Factor k

e value Tamge
e
ra EF, [N volatilisation and re-deposition]. kg N.0- (kg NH.-N + NO,- N s
— S e 0010 | 0002-005
e
b=

FRL

EF. [ieachi kg N:0- (kg N leachs 13 00075

H
i

it

Fracuye [Volaelisation o syashsic fertfiser), (kg MV + N0 (g
applied)

Fracanne [Volatilisation from all erganic N fertilisers applied , md dung and
mine ceposited by grazing animal:]. (ke NN = NOX) (ke N applisd or

Frac: pacavn [N losses by m.ng.mmmm where T{fain in miny
szason) - T (PE in same peniod) = capacity, OF. where
mmnn(gmq:mmgm? a:np]mei}kg ckg additions or

“Notac The frm Frac. .., praviomly s o modifed o it sl apies o s whas sl watr-Buling

=
redonipmted 50 1. the definiticn of Frac.cues e, Bbove. FE i potuntial mmnﬂﬂnmm&nﬂ:]m
ba aken 2z, ﬁnpmaowhmmﬁu .05 *Fan mfﬂqinmnm o ol 1 p smgecasion s sl

2019 Refinement to the 2006 IPCC
Guidelines for National

https://www.ipcc-ngqip.iges.or.jp/public/2019rf/index.html

iSAGE
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https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html

Whatis a nationalGHGnventory?

A Antropogenicemissionsand sinks

A Nationalterritory

A Inventoryyearandtemporalserie

A Greenhousgaseg2006): CQ,
CH, N,O,HFCNR, SHCHR,
halogenousethersandother
halocarbons not covered by
Montreal
Protocol

A Other gases Nox NH, COVDM,CO,

SQ
Eachsectorcomprisesandividualcategorieqe.g transport) and

subcategoriege.g automobileg.
Countriesdevelopthe inventoryat the level of subcategory




Chapier 10 Emisiaons Fom Livesiook and Menues Mansgemen

CHAPTER 10

EMISSIONS FROM LIVESTOCK AND
MANURE MANAGEMENT

Some changes releva
for small ruminants

iISAGE
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iSAGE
“ Balances of energy at the animal level

O%relativeto grossenerqy(GE)ntake

4% (1%-8%) - @m-.

34% (1764%)

Intake (feed)



iSAGE
¢ 5 Methane outputs compared with IPCC (2006)

EQUATION 10.21
CH4 EMISSION FACTORS FOR ENTERIC FERMENTATION FROM A LIVESTOCK CATEGORY

¥
650(15'010365
EF=|———————

55.65

Where:
EF = emussion factor, kg CHshead™! yr!
¢ Provides methods for all emissions and GE= STOSS ENergy l_Tlt‘HkE MT head—'l dﬂ‘,'_l

removals from Agriculture and LULUCF
¢ Required for UNFCCC reportingin 2015

Y = methane conversion factor, per cent of gross energy in feed converted to methane

The factor 55.65 (MI'kg CHj) 15 the energy content of methane

%CH from Grossnergyintake A 5.3% (.2-10.3%) goat9g
Y,=5.5% @goat9g

sheep

TABLE 10.13
SHEEP AND GOATS CH;y CONVERSION FACTORS (Ya) (UPDATED)
TABLE ].0.]3 i Cﬂ tegor}' 'i.'m 1
SHEEP CH, CONVERSION FACTORS (Y

Sh 6.7%+09
Category " =P =

Goats 55%+1.0
Lambs (=1 vear old) 45%+10%
Marre Sh 59— 107 Sources and assumptions to calculate the Y for goats are detailed in Annex 10B.3.

fure Sheep o= e ! The = values are the the standard deviation of the mean of the Y
* The + values represent the range.




Cheigpies 11: M) Emidecasir: fom Managed Soik, and 00 Emistions Froms Lme and Ues Apglication

CHAPTER 11

N:20 EMISSIONS FROM MANAGED
SOILS, AND CO; EMISSIONS FROM
LIME AND UREA APPLICATION

Some changes
relevant
for small ruminants

2006 [POC Chualelnes for Mations] (rocnfonsss (s Inveslonics



Estimation of GHG from small ruminants

DEFAULT EMISSION FACTORS TO ESTIMATE DIRECT N20 EMISSIONS FROM MANAGED SOILS

TaABLE 11.1 (UPDATED)

vS.1%
(IPCC 2006)

Aggregated Disaggregated
Emission factor Default Uncertainty . ! Default Uncertainty
) . Disaggregation™_____ )
value range | CIESOETTTTIee value range
EF1 for N additions from <" | Synthetic fertiliser s
4 5 © = - - ). AN
synthetic fertilisers, organic / mputs’ in wet climates 0.016 ™, 1 . 6 %
amendments and crop residues, i Other N inputsS in wet a
and N mineralised from 0.010 0.001 — 0,018 ISE N LIPS 0006 [ 0.6%
; - . _ . climates 5 .
mineral soil as a result of loss . A
of soil carbon' [kg NoO-N (kg SLAIN inputs in dry o 0
N)] clifimtes_____________.-- =000 __O 2%
. Continuous flooding 0.003 0.000 - 0.010
EF1rr for flooded rice fields™
[kg N2O-N (kg N)] 0.004 0.000 —0.029 Single and multiple 0.005 0.000 —0.016
drainage T ’ '
EF_;pRR cep for cattle (dairy, non- Wet climates 0.006
dairy and buffalo), poultry and 0.004 0.000—0.014 —
pigs® [kg N2O-N (kg N)] et TN . Dry climates 0.002
EFspre. so for sheep and ‘other i )
animals™ [kg N2O-N (kg N)] 0.003 |/ 0.000-0.010 - O ) 3 %

Sonrces:

iISAGE

A
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Estimation of GHG from small ruminants In
Europe

m CH4-enteric CH4-manure m NH3 stor+house  m NH3 spreading m CHd-enteric CH4-manure m NH3 stor+house  mNH3 spreading
120000 NH3 grazing N20 storzge N20 appl B N20 grazing 120000 NH3 grazing N20 storsge N20O appl mN20 grazing
100000 100000
BODOO 80000

60000 60000

40000 Y ¥ - 40000

lower GHG emissions estimates compared with the estima
using the currently widely used IPQO{6
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Estimation of GHG from small ruminants In
Europe

m CH4-enteric CH4-manure m NH3 stor+house  m NH3 spreading m CH4-enteric CH4-manure m NH3 stor+house  m NH3 spreading

10000 MH3 grazing N20 storsge N20 appl m N20grazing 10000 MH3 grazing N20 storzge N20 appl m N20 grazing
9000 G000
£000 000
7000 j 7000
¥ 5000 . i ; Y 5000
5000 S 5000
4000 4000
3000 3000
2000 2000
1000 1000
0 0

lower GHG emissions estimates compared with the estima
using the currently widely used IPCC (2006)

Innovation for Sustainable
Sheep and Goat
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GHG (direct) from sheep in the Mediterranea
basin

m CH4-enteric CH4-manure  mNH3 stor+house  m NH3 spreading W CH4-enteric CH4-manure W NH3 stor+house

MH3 grazing N20 storzge N20 appl m N20 grazing CLLLL MNH3 spreading MNH3 grazing N20 storsge

B N20 appl B N20 grazing

siEl)g IPCC (2019)

0

Using https://www.ipcc-ngdip.iges.or.jp/public/2019rf/index.html

lower GHG emissions estimates compared with the estimate u
the currently widely used IPCC (2006)

iISAGE
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https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html

GHG (direct) from goats in the Mediterraneal
basin

m CH4-enteric CH4-manure m NH3 stor+house  m NH3 spreading m CHé4-enteric CH4-manure m NH3 stor+house  m NH3 spreading

MH3 grazing N20 storsge N20 appl  N20 grazing 7 NH3 grazing N20 storsge N20 appl m N20 grazing

Using https://www.ipcc-ngdip.iges.or.jp/public/2019rf/index.html

lower GHG emissions estimates compared with the estimate u
the currently widely used IPCED06

iISAGE
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https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html

GHG from sheep and goats in the Mediterran
basin

sheep (live animals) ,, goats (live animals)

W Northern African c t = B Northern African coast

goats (live animals) s sheep(live animals) . goats (live animals)

M Southern European t M Levantine coast M Levantine coast

CHe-manure
m NH3 spreadin

CH4-manure Hikuzils enteric

W NH3 storthouse W NH3 spreadi . us m NH3spresd m NH2 storhouse W NH3 spread

NH3 grazing

Southern European cost Levantine coast Northern African cost

iSAGE
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How can small ruminants contribute
to mitigation/adaptation of climate
changeandincreasesustainability?

ISAGE 5 “«T;I“'f) 3

70° 5
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Reducinggrazing in marginal land (for extensive
systems)goodfor the environment?

Do emissions drop by reducing sheep grazing in marginal land?

Example: meat sheep
rasaaragonesan Spain

iISAGE
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