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Irish sheep sector

The Irish sheep sector is largely focused on spring
lamb production

Sheep population in Ireland

In 2020 there were 2.7 million breeding ewes g 300
 80% lowland o
« 20% hill 0
LI TS
35,505 farms with sheep enterprise (CS0O,2022) T Ewes —Lambs
« Average farm size — 83 ewes 000 pecheer
« 17,435 specialist sheep farms oo
2 4,000
335% self-sufficient in sheep meat e /ﬁ\_\
1,000
0
Irish sheep meat exports- €420 million (Bord Bia, 2022) IO AR R

* +12% vs. 2020
» France largest market (30.5%)

e H || Lowland

Ceo‘gosc

Acricurure aso Foon DeveLopsest Avraorrry



National GHG emissions - Sheep

National agricultural emissions

25,000

Livestock have been identified as a g
notable source of GHG emissions

Agriculture is responsible for 37% of
national GHG emissions

5,000

0

1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Ag ri Cu Itu ral SeCtor d O m i n ant by Ca.ttl e M Enteric fermentation B Manure management 1 Agricultural soils

H Liming H Urea application m Agriculture/Forestry fuel combustion

related emissions

500 National sheep emissions

Sheep emissions peaked in 1990s.

1,400 I I
1,200

Slow increase in sheep related ER
emissions since 2010 g AEEEEEREN
Need to contribute to the mitigation of I I I I I I I I

GHG em|SS|OnS 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

M Enteric fermentation B Manure management B Grazing Indirect N20O
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Life cycle assessment (LCA)

Includes:

« Emissions released by on-farm processes
» Emissions released during the production of
farm inputs

System boundary

* Cradle-to-farm gate
« Emissions generated up to the sale of
animals.

Global warming potential

« Carbon dioxide 1 kg CO,-eq

* Methane 28 kgCO,-eq

* Nitrous oxide 265 kg CO,-eq
Output

* Live weight
« (Carcass weight
«  Wool

4

Farm inputs

» Fertiliser * Fuel .
« Concentrate » Electricity -
* Fodder

Livestock
Chemicals

Grazmg
—

Arepunog waisAs

Manure

Soil
IR 4 $ O &
Wool Milk Meat GHG NH; NO;
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Average lowland system

System overview

Stocking rate (ewes/ha) 7.7
Nitrogen use (kg N/ha) 73
Lambing period March
Lambing rate 1.48
Lamb mortality 7.60%
Weaning rate (lambs/ewe) 1.37
Replacement rate (%) 20
Animal performance

Birth weight 4.8
Weaning weight 30.7
Drafting weight 45.7
Lamb carcass weight 20.4
Drafted by 1st October 57%
Concentrate (kg/ewe) 103

ceogoso
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National Average

Average GHG intensity 12.00
« 10.8 kg CO, eg/kg live weight
« 5,759 kg CO, eg/hectare 10.00
Methane = 64% 8.00
Methane from enteric fermentation
dominant source ;;f 6.00
Nitrous oxide= 20% 2
: - : ~ 4.00
Synthetic fertiliser, grazing and Es
manure management &
O 2.00

Carbon dioxide = 16%
Concentrate feed production and 0.00
fossil fuel use

6

H Other

B Concentrate
Fuel

M Ammonia and Nitrate
loss

M Fertiliser

© Manure management

M Grazing

M Enteric fermentation
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Potential mitigation potential

* Improve grassland management

 Soil fertility

 Incorporation of white clover into
swards

* Reduce reliance on synthetic
nitrogen

* Reduce need for concentrate

« Higher dalily live weight gain

* Fertiliser type
« Switching CAN for protected urea
reduces N,O emissions

« Genetic selection
* Improve the prolificacy of ewes
. » Higher dally live weight gain

€/kt CO-e

200

100 4

-100

-200

-300

-400

-500

-600

Agricultural Mitigation

Slurry Amendments

Sexed semen

Low Emission spreading

200

Clover Drainage 100
[ Carbon Price_ | . o o e NG e N
=T 1 ! r
, Fertiliser type . .
) P Pig Diet Dairy Diet - -100
Animal .
(lipids)
Health
4
Dairy EBI
Extended grazing ~300
Beef Liveweight Gain 400
+— Beef MRI -500
- -600
150 300 600 750 900 1,050 1,350 1,500 1,650 1,800
Cumulative kt CO,-e
Methane Nitrous Oxide
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Strategies to reduce
GHG



Diet

Breeding

Management

Where are yo|u
on the 10 Steps
to Reduce
Emissions of
YOUR FARM?

Reduce age at first lambing

Improve ewe
replacement quality

Target high prolificacy
Eapaead paeslanss

management

~ Apply
protected urea

REA
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Stocking Rate x Prolificacy
Low Medium High

€asasc
Earle et al., 2016. J. Anim. Sci. 95, 154-164 k
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15 18 15 18 15

lambs/ewe lambs/ewe lambs/ewe lambs/ewe lambs/ewe lambs/ewe

10 ewes/ha

12 ewes/ha

System Performance

802

18

14 ewes/ha

Weaning rate (lambs/ewe)
Stocking rate (ewes per ha)
Land area (ha)

Ewes bred

Nitrogen use (kg N/ha)
Performance

Lambs born (March)

Lambs weaned (June)
Lambs drafted (June- January)
Birth weight (kg)

Weaning weight (kg)

Lamb carcass weight (kg)
Total carcass sold (kg/ha)
Drafted by 1st October

15 1.8
10 12 14 10 12 14
20 20 20 20 20 20
213 256 294 215 259 299
113 145 181 113 145 181
363 441 529 464 542 631
320 385 440 387 468 538
280 335 399 343 410 479
5.2 5.1 5.0 4.6 4.8 4.6
315 32.6 313 316 28.7 30.5
19.5 19.5 19.7 19.9 19.7 19.8
273 327 393 341 403 474
75% 55% 47% 63% 68% 50%

<

Teagasc lamb production model

Capital
Labour
Animals
Mortalities
Variable costs
Fixed costs

Flock net energy

Grass, Silage & Concentrate

1.Financial
m=P> > Economic
3 Physical
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Acricurure aso Foon DeveLopsest Avraorrry



30.0

N
u
o

N
o
o

Kg CO, eq per kg CW
= =
o U]
o o

ek
o

o
o

Greenhouse gas intensity

24.0

\

1.5

lambs/ewe lambs/ewe

21.6

1.8

10 ewes/ha

24.4

\ 21.9
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Future research required

National Inventory uses IPCC tier one methodology for
sheep
* May not be representative of sheep in Ireland
* Does not pick up improvements made in system
efficiency

Current LCA methodology uses international default
emission factors

 May not be representative

 Need to develop country specific emission factors

Further assessment of he effect of management practices
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Methods of measurement

Greenkeed

PACs Sk,

Respiration Chaber

Ceogosc
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Methods of measurement

Respiration Chamber

» 1 animal per chamber
» Animals enclosed for 48hrs

» Pros
» Deemed the ‘gold standard’
» Allows for DMI and water
intake
» Values accepted to national
inventory
» Cons
» Low animal throughput
» EXxpensive technique
» Labour intensive
» Unnatural environment for the

animal
Ceogosc
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Methods of measurement

Sk,

» Individual equipment required per animal
» Measurement run takes 6 days

» Pros
» Correlates well to RC (0.69, Munoz et al., 2012)
» Allows animals to be measured at
pasture
» Values accepted to national inventory

» Cons
» Low animal throughput
» EXxpensive technique
» Labour intensive

Ceogosc
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Methods of measurement

PACSs

» 12 animals per run (72 per day)
> Measurement run takes 50min

» Pros

» Correlates well to RC (0.55, 0’Connor et al., 2021)
> Allows animals to be measured at

pasture
» Higher animal throughput
» Labour efficient

» Cons
» Used as a ranking tool only
» Equipment is moisture sensitive

Ceogosc
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Data Collection

Removed from Live-weight PAC CH4, CO2 and 02

feed 1hr prior recorded 50mins at 0, 25 & 50min

Ceogosc
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Data Collection
Methane recs

Final dataset
7,123 methane records

/ 1\

lambs hoggets ewes
2,692 animals
4 sheep flocks

Ceogosc
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The effect of life-stage on the ranking
of methane output and DMI in sheep

N N W
o o1 O

Methane Output, g/day
o o

o o

Hogget

Dry Ewe

Lactating
Ewe

Dry matter intake,

kg DM/day

= N
a N O ow

o
o u

Lamb

Hogget

Dry ewe

Lactating
ewe
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Comparing methane output from ruminants

Respiration

S

469 205

422 189

29.5

37.3

0.4-0.6 g CHa4 per kg live-weight

Munoz et al., 2012 Jonker et al., 2016

Ccogosc
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Factors affecting methane output

Age + parity
Diet typeg ¢ (ewe)
S
~
: Live-weight
+ wean weight
Time off feed @- - (lambs)
v BCS

Rearing litter
size (ewe)

Ceogosc
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18

= = = =
o N N o

Methane output, g/day
(o)

Methane output

PRG

PRG + Chic

PRG + Plant PRG + Red Clover

Diet Type

P<0.01

PRG + White Iver

Ceogosc
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Breeding



Selecting on €uro-star indexes

1 Star Flock

e 5 Star Flock

Agricultural Systems

journal www.slsavier. gsy

Description and validation of the Teagasc Lamb Production Model @cm\m

A Bohan P, L Shalloo?, B. Malcolm %%, CKM. Ho %, P. Creighton ©, T.M. Boland ®, N. McHugh ®
* Aminnal & Groesshind Reseurch and Iresvvution Centre, Frapuee, Moorepark, Fermy, o Cork, lrekand
" Schoul of Awic it et

© Animuot & Grossind Research and Inovaion Centre, Tenses, Athesy, Co. Galwey refardt
“ Department of Ecenomic Developmend,fols, Tramsport ami Resourees, Carlion, Vie. 3057, Austraia
© University of Melburne, V. 3010, Austrulia

ARTICLE INFO ABSTRACT
Articke hitory: A stochastic budgetary simulation model of 2 sheep farm foped to investigat:
Recrived 27 Ocavker 2015 Lami produuction systems on Earm profitability. Model i labour, capital

L iy 2016

Contents lists available at ScienceDirect

Agricultural Systems

journal : www.alsaviar. gsy
Alife cycle assessment of the effect of intensification on the @cmm
environmental impacts and resource use of grass-based sheep farming
D. O'Brien **, A, Bohan ®, N, McHugh ®, L. Shalloo ®
L= L e D A N__ N
ARTICLE INFO ABSTRACT
Anticle history: Intensification is 2 strategy that ks Ll e
Recrived 14 December 2015 ‘stock farmes, but most life cycle 1 " e s
Received in reviers farm 15 uly 2018 (GHG) ax carbon footprine (CF]. The goal of our LCA study was to assess the effect of i i on seversl

1 Star Flock 5 Star Flock

257 ewes 257 ewes
Using CPTS *** "Fial data
er ewe

DTS : 203 DTS : 190
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Greenhouse gas intensity

7% less
CO,/k

N
o
o

N
w
o

kg CO2 eq /kg cw
N
o

19.0 i

17.0

15.0
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Carcarss Weight (kg)

1.5

0.5

-0.5

-1.5

Reducing Days to Slaughter

-30

-20 -10 0 10 20
Days to slaughter (d)

30
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Direct Selection
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Why measure methane in sheep?

= |dentify high and low emitters in the flock

= Develop breeding values for methane

T aieame Sheep farmers now able to breed “low
methane” sheep

Ceogosc

AcricuLTure anNp Foop DevELOPMENT AUTHORT TY



Genetics of methane :*‘p'j
* Variation between animals for methane?

 Results to date:
 Heritable 2 25%
* Repeatable 2> 39%

4
PAC measurements
3 3
2
5
s 1
=
Qo
e 0
=
£
5]
=
Z -2
=
-3
-4 @ 500 - 1000
-5 @ 100 - 500
80 - 100
60 - 80
0 40-60 GOSOSC
20 - 40 Created with paintmaps.com
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Carbon sub-index b 2 do—
Current EBI EBl + CBl C @ €160/t

— ] —

o Mgt.SI
Health.Sl 5 770,

Mgt.Sl
Health.Sl 3.282, 4.22%

;sConf

CBL.kg.CO2
15.55%

Milk.Sl
23.78%
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Next steps

TUBBER GIBSON wD2101814, 1E043817801814D
DOB: 16-JAN-2021 - Belclare + Male - Twin - Parentage DNA Verified + Scrapie: Type 1

2

Breeder: LIAM & s st . Offaly + DQI: 90%

Owner: MICHAF] =" 0" Cork » DQI: 93%
VIOLET HILL DERREK €uroStars 29-JUN-2022
JR1810861, IE042821310861E -
TUBBER Replacement: €6.79 Terminal: €2.00
WD1601409, IE043817801409E

Sire: TUBBER FINLOUGH
WD2001752, IE043817801752B

Dam: CAHERGAL
MJ1903856, IE042200703856C

RATHKENTY BEETHOVEN
RL1602916, IE044280302916F

MJ1402792
|IE042200702792E

Lamb Survivability:
Days to Slaughter:
No. Lambs Born:

Daughter Milk:

0.62%

L ==l Bottom 41%

-15.2 days EEE———

0.30

0.3 kg

| ] Bottom 6%
| Top 3%

| Top 1%




Key messages

= |rish sheep systems:
High value, nutritional commodity produced from grass
Average carbon footprint 10.8 kg CO,eq/kg LW
= Methane measurements:
PAC validated
Baseline sheep methane data
Multitude factors affect methane - feed intake & diet type
= Must be proactive in adopting mitigation strategies:

Management, breeding & diet

ceogosc
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