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1~ GGAA 2001, 1st INTERNATIONAL CONFERENCE ON GREENHOUSE GASES AND
ANIMAL AGRICULTURE, November 7-11, 2001, Tokachi Plaza, Obihiro, Japan

2 ~ GGAA 2005, 2nd International Conference on Greenhouse Gases and Animal Agriculture

GGAA 2005, September, 20-24, 2005, Zurich, Switzerland

3 ~ GGAA 2007, 3rd Greenhouse gases and animal agriculture conference, November 26-29,

2007, Hotel Grand Chancellor, Christchurch, New Zealand

4 ~ GGAA 2010, 4th Greenhouse Gases and Animal Agriculture Conference, October 3-8,
2010, Banff, Alberta, Canada

5 ~ GGAA 2013, 5th Greenhouse gases and animal agriculture conference, June 23- 26, 2013,
Dublin, Ireland

6 ~ GGAA 2016, 6th Greenhouse Gas and Animal Agriculture Conference, February14-18,
2016, Melbourne, Australia.



AKJE GGAA 2016 i Pre-conference workshop f£X: Ellinbank Dairy Research
Centre on Wednesday 10 - 11 February 2016 #£&fLL SF6 {F &l A = mAe i & ban
E.2 FR#%( SF6 methane measurement technique workshop ) and Friday 12th February 2016
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GGAA 2016 International Organising Committee - f 544 A\ H A Takahashi
1% 0 RO A EERAE TR

« Professor Junichi Takahashi, Obihiro University of Agriculture and Veterinary
Medicine, Japan

e Dr Sean McGinn, Agriculture and Agri-Food Canada, Canada

« Dr Tim McAllister, Agriculture and Agri-Food Canada, Canada

« Dr Tommy Boland, University College Dublin, Ireland

e Dr Frank O'Mara, Teagasc, Ireland

« Professor Roger Hegarty, University of New England, Australia

« Professor Richard Eckard, University of Melbourne, Australia
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Theme 1. Global perspectives and policy =ERERBE & B
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fih[EEEE R GHG R H F AR » FR I ES SR e g7 - 2 SO
et M - R TR E A BORR SR Y A B SR FE A ([ e SRR - R
e SN HATEG NN - PRz S & F B WEF T 2 ok 8 H AR - FeiE S T AL I (H
EHI(CDM HH) > FHEEFEHRESR /pTE - SOl E#EE  BREESE -
AR S T R 2 .
2) FAO Martin Scholten #£%% International initiatives in support of agricultural GHG mitigation:
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Theme 4. New advances in methane mitigation of emissions from ruminant livestock 2%
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Theme 5. Mitigation of methane and nitrous oxide from excreta and manure management bR
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Theme 6. Mitigation in practice Ji& -~ B

HREEGEHNCE - ERES GHG HRI > {IHIEIE S - 2B AE ~ B SN
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Theme 7. Whole farm systems modeling of mitigation options #EISHER & JiiE 5 2Z&

Theme 8. Advances in process level modeling of methane and nitrous oxide HFGE R E(ban
EATE BRI AR 7 e
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Theme 9. Adaptation and mitigation 7/ EiL sk &

FEHEE CO2 R BHFZEEWT - MIIRE 2 » FIERYSRES » Offsets

IS



OPER S A N8R - NE S RAEE » hitp://www.ggaa2016.org/program.php » I ]
TEIFERE Y PAAE  MEECETRERZES&NESS - 2B =
WEERSIR ST - JBEAR HerR - NECWETIREEZ GRS - BUR
= RHCBURBA R B ISR 857N - HERE A — IR R B SE &Y A W4

K.Teepalak Rangubhet /NH L HHSFE R KL EH MBI 2 MEIE &3 - B®REH R

“INVESTIGATION OF ENTERIC METHANE EMISSION AND PROTOZOA POPULATION
IN HOLSTEIN STEERS = FED MUSHROOM CULTIVATION RESIDUE BASED SILAGE IN

TAIWAN.”

POO3 DIRECT GREENHOUSE GAS EMISSIONS FROM SOUTH AFRICAN LIVESTOCK
INDUSTRIES

Lindeque Du Toitl, Willem van Niekerk2, Heinz, Meissner?, Josef van Wyngaard?2

1 Tshwane University of Technology 2 University of Pretoria

PO05 GREENHOUSE GAS EMISSIONS AND RESOURCE  USE OF CANADIAN BEEF
PRODUCTION IN 1981 AS COMPARED TO 2011

Getahun Legessel, Karen Beauchemin2, Kim Ominiskil, Emma McGeough?2, Rolland Krobell,
Doug McDonald3,

Shannon Little1, Tim McAllister1

1 Department of Animal Science, University of Manitoba 2 Agriculture and Agri-Food Canada,
Lethbridge, Alberta

3 Environment Canada, Gatineau, Quebec

PO11 SYSTEMATIC AND ACCURATE ESTIMATION OF METHANE AND NITROUS
OXIDE FROM LIVESTOCK AND POULTRY IN CHINA DURING 1949-2012
Minghao Zhuangl

1 College of Environmental Sciences and Engineering, Peking University

PO40 DISAGGREGATED N20 EMISSIONS FROM IRISH
AGRICULTURE

Karl Richards1, Patrick Forrestall, Mary Harty0O, Rachael
Carolan2, Karen McGeough?2, Catherine Watson2, Ronald
Laughlin2, Eddy Minetl, Gary Laniganl


http://www.ggaa2016.org/program.php

1 Teagasc, Johnstown Castle, Environmental Research
Centre, Co. Wexford, Ireland 2 Agri-Food and Biosciences Institute, Northern Ireland 3 Queen’ s

University Belfast, Northern Ireland

PO136 GREENHOUSE GAS EMISSIONS DURING STORAGE OF UNTREATED LIQUID
MANURE AND ANAEROBIC DIGESTATES

Khagendra Raj Barall, Per L. Ambus2, Martin H. Chantigny3, Guillaume Jégo, S6, Ren O.
Petersen 1

1 Department of Agroecology, Aarhus University, Denmark 2 Department of Geosciences and
Natural Resource Management, Denmark 3 Soils and Crops Research & Development Centre,

Agriculture and Agri-Food Canada

PO138 GREENHOUSE GAS EMISSIONS AND BIOGAS POTENTIAL FROM SWINE
PRODUCTION IN THAILAND
Kalaya Boonyanuwat1, Prapas Mahinchail, Kamon Chaweewanl

1 Bureau of Animal Husbandry and Genetic Improvement. Dept. of Livestock Development

PO209 PREDICTION OF YM FOR DAIRY COWS BASED ON NATIONAL FARM DATA
Anne Louise Frydendal Hellwingl, Martin Ruis Weisbjergl, Maike Braskl, Lene Alstrupl,
Marianne Johansenl, Lone Hymellerl, Mette Krogh Larsen?2, Peter Lundl

1 Department of Animal Science, AU Foulum, Aarhus University 2 Department of Food

Science, AU Foulum, Arrhus University

PO218 INVESTIGATION OF ENTERIC METHANE EMISSION AND PROTOZOA
POPULATION IN HOLSTEIN STEERS FED MUSHROOM CULTIVATION RESIDUE
BASED SILAGE IN TAIWAN

K.Teepalak Rangubhetl, Mangwe Mancoba Christopher2, Yank-Kwang Fanl, Hsin-I Chiang4

1 Department of Animal Science, National Chung Hsing  University, Taiwan ROC 2
International Master Program of Agriculture, National Chung Hsing University 3 Department of
Animal Science, National Chung Hsing University, Taiwan ROC
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Monday 15th February 2016

Room:  Grand Ballroom

Chair:  Richard Eckard

0900 - 0910 Welcome from Conference Chair

0910-0920 Welcome - Junichi Takahashi and Roger Hegarty

0920 - 0940 Opening

Theme: 1. Global perspectives and policy

Chairs:  Dr Harry Clark & Dr Alexandre Berndt

0940 - 1005  Achieving food security and climate change mitigation - the policy challenge
for animal production - Pierre Gerber

1005 - 1030 International initiatives in support of agricultural GHG mitigation - Martin
Scholten

Theme: 6. Mitigation in practice

Chairs:  Professor Roger Hegarty & Dr Cecile Martin

1030 - 1045 The concordance between greenhouse gas emissions, livestock production
and profitability of extensive beef farming systems - Matt Harrison

1045 - 1100  Nitrification inhibitors to mitigate nitrous oxide - a summary of UK data -
Tom Misselbrook

1100 - 1130 Morning Tea

Room: Grand Ballroom 1 & 2 Grand Ballroom 3 & 4

Theme: 6. Mitigation in practice 9. Adaptation and mitigation

Chairs:  Dr Joe Jacobs & Dr Marta Alfaro Dr Cecile de Klein & Dr Mark Powell

1130 - 1145 Enteric methane emissions of nellore steers in different grazing production
systems in Brazil - Alexandre Berndt Forage quality and methane production of the
grazing portion of grass produced under elevated [COZ2] - Adibe Abdalla

1145 -1200 Carbon footprint of milk production under smallholder dairying in Anand
district of India: A cradle-to-farm gate life cycle assessment - Manget RamUse of dietary
nitrate supplementation to reduce methane emissions in ruminants: effects of ruminal
adaption and supplementary glucose or glycerol on microbial fermentation and nitrite
accumulation in rumen contents in vitro - Victoire De Raphélis-Soissan

1200 - 1215 Getting traction for action: how Australian abatement methodologies are
being translated to on farm practices - Tom Davison  Achieving mitigation through
adaptation: climate smart livestock solutions in Southern Africa - Anne Mottet

1215-1230 The effect of dietary nitrate on enteric methane emissions and

11



methaemoglobin in ruminants: a meta-analysis - Jamie Newbold Greenhouse gas offsets in

livestock systems - Sheilah Nolan

1230 - 1330 Lunch

Room: Grand Ballroom

Theme: 5. Mitigation of methane and nitrous oxide from excreta and manure management

Chairs:  Prof Phil Vercoe & Prof Adibe Abdalla

1330 - 1355 Swine wastewater treatment technology to reduce nitrous oxide emission by

using an aerobic bioreactor packed with carbon fibres - Takahiro Yamashita

1355 - 1420 Nitrous oxide emissions from livestock urine and dung - Dave Chadwick

Theme: 3. Advances in understanding biology and biochemistry of non-CO2 emissions

from livestock

1420 - 1445 Molecular biology and biochemistry of archaeal DNA replication - Isaac

Cann

1445 - 1510 An integrated compound library screening approach for discovery of specific

inhibitors for mitigating ruminant methane emissions - Greg Cook

1510 - 1540  Afternoon Tea

Room: Grand Ballroom1 & 2 Grand Ballroom 3 & 4

Theme: 5. Mitigation of methane and nitrous oxide from excreta and manure management
3. Advances in understanding biology and biochemistry of non-CO2 emissions from

livestock

Chairs:  Prof Claudia Wagner-Riddle & Dr Soren PetersenDr Peter Moate & Dr Diego

Morgavi

1540 - 1555 Nitrous oxide emissions and relationships with ammonia oxidising

communities, soil conditions and the use of a nitrification inhibitor - Hong Di  The

importance of co-denitrification in nitrogen cycling in grazed pasture systems - Karl

Richards

1555 - 1610 Acidification with sulfur of the separated solid fraction of raw and

co-digested pig slurry: effect on GHG and ammonia emissions during storage - Elio

Dinuccio Contribution of the co-denitrification process to soil nitrous oxide and dinitrogen

emissions under ruminant urine patches - Tim Clough

1610 - 1625 Greenhouse gas emissions from dung, urine and dairy pond sludge applied to

pasture. 1. Nitrous oxide emissions - Kevin Kelly High-resolution denitrification kinetics in

pasture soils link N20O emissions to pH, and denitrification to soil respiration and moisture

content - Sergio Morales

1625 - 1640 Reducing Gaseous Emissions from Manure Management in Ireland - Gary

Lanigan Comparison of methane emissions of Belgian Blue and Holstein Friesian heifers -

12



Nico Peiren

1640 - 1655 Mixing dicyandiamide (DCD) with supplementary feeds for cattle: an

effective method to deliver a nitrification inhibitor to urine patches - Eddy Minet
Disentangling the effect of urine patch size and N content on cumulative N20

emissions - Karina Marsden

1655-1710 Greenhouse gas emissions from different dairy barnyard surfaces - Mark

Powell  Phloroglucinol degradation in the rumen promote the redirection of hydrogen

when methanogenesis is suppressed - Gonzalo Martinez Fernandez

1710 Day One Ends

1800 - 2100 Evening Reception Function

Tuesday 16th February 2016

Room: Grand Ballroom

Theme: 7. Whole farm systems modeling of mitigation options

Chairs:  Dr Ed Charmley and Prof Deli Chen

0900 - 0925 Assessing simulation models for field scale projections of pasture and crop

GHG emissions - Jean Francois Soussana

0925 -0950 WEFS evaluation of mitigation options for the livestock industries - Richard

Rawnsley and Robyn Dynes

Theme: 2. Improvements in the measurement of methane and nitrous oxide

0950 - 1015 The sulphur hexafluoride (SF6) tracer gas technique for determination of

methane emissions from ruminants - Matt Deighton

1015-1040 The GreenFeed system for measurement of enteric methane emissions from

cattle - Kirsty Hammond

1040 - 1120 Morning Tea

Room: Grand Ballroom1 & 2 Grand Ballroom 3 & 4

Theme: 2. Improvements in the measurement of methane and nitrous oxide 7. Whole

farm systems modeling of mitigation options

8. Advances in process level modeling of methane and nitrous oxide

Chairs:  Alex Hristov & Carla Soliva Dr Robyn Dynes & Ermias Kebreab

1120 - 1135 F-NIRS approach of the seasonal profile of CH4 emission of dairy herds in a

agro sylvo pastoral ecosystem of sub-Saharan Africa (Kolda, Senegal) - Alexandre Ickowicz
Modeling the Effects of Variation in Passage Rate on Methane Emissions - Pekka

Huhtanen

1135- 1150 A real-time intra-ruminal gas monitoring system for ruminants - Greg

Bishop-HurleyQuantifying the Greenhouse Gas Benefits of Changes in Livestock and

Manure Management at the Farm Scale - April Leytem

13



1150 - 1205 Repeatability of methane emissions in Australian beef cattle - Kath Donoghue
Ex-ante farm-scale analysis of the impacts of livestock intensification on greenhouse

gas emissions of mixed crop-livestock systems in western Africa - Jonathan Vayssicres

1205 - 1220 Additional data to the methane inventory for sheep and the effect on the

current predictions - Stefan Muetzel  How can grass-based dairy farmers reduce the

carbon footprint of milk? - Donal O'Brien

1220 - 1235 Methane emission measured with sensors correlates with climate respiration

chamber measurement - Marleen Visker Relationships between milk fatty acid profiles

and enteric methane production in dairy cattle fed grass- or grass silage-based diets - Jan

Dijkstra

1235-1250 Evaluation of Diurnal Patterns of Methane Emissions - Scott Zimmerman
Manure (re)distribution as predictor of N20 emissions - Soren Petersen

1250 - 1320 Lunch

1320 - 1420 DSM Lunch Symposium

Room: Grand Ballroom

Theme: 8. Advances in process level modeling of methane and nitrous oxide

Chairs:  Dr Jean-Francois Soussana & Andre Bannink

1420 - 1445 The AusBeef rumen model: description and comparison of improved methane

prediction methods - Ermias Kebreab

1445 - 1510  Explicit modelling of urinary losses and nitrous oxide - Val Snow

1510 - 1800 Afternoon Tea & Poster Session

14



Wednesday 17 February 20160217 £:5hH1 TF2 N

Mid Conference Tour to The Australia National Centre for Dairy Research and Development
at Ellinbank

EllinBank

Date: Wednesday 17 February 2016

Time: 0900 - 1600

Cost:  Tickets: $55

Includes: Bus transfer to and from Ellinbank and a boxed lunch

The National Centre for Dairy Research and Development at Ellinbank is located 110 km
south-east of Melbourne in the foothills of the rolling Strzelecki Ranges of West Gippsland,
Victoria. Started in the 1950s, Ellinbank has a long history of conducting research and
development for the Australian Dairy Industry. Recent projects have included research into
supplementary feeding of cows at pasture, partial mixed rations for dairy cows, identification
of genetic markers for feed conversion efficiency in dairy cows, development of improved
methods for measuring methane emissions from dairy cows, measuring the effect of various
feed types on methane emissions, screening large numbers of dairy cows for their methane
yield in order to identify genetic markers associated with low methane emitting animals, and
measuring the effect of heat stress on cattle and their methane emissions.

Visitors will be able to inspect the Ellinbank facilities including the 217 hectare research
farm with 500 dairy cows, a modern dairy, a number of animal facilities, individual feed
pens with automatic recording of feed intake, and an advanced metabolic research unit used
to measure feed digestion by dairy cows.

Of special interest to GGAA attendees will be a range of facilities and exhibits related to
greenhouse gas measurement. The tour will include a number of stations that visitors will
rotate through to view and hear short presentations on the following:

Two styles of dairy cow respiration chambers: with one set similar to those at Reading and
Hillsborough in the UK, and six new (No Pollution) climate-controlled calorimeters.

SF6 technique: Dairy cows fitted with the latest equipment to measure methane emissions by
the SF6 technique.

Open Path Laser systems: An in vivo display will feature various laser systems used to
measure methane emissions from grazing cows.

Nitrous oxide automatic and static chambers: A number of designed of automatic and static
chambers, used to measure nitrous oxide emissions from grazed pasture, will be on display
and functioning.

In vitro systems: An indoor display will feature three different in vitro systems used to
measure total gas production and methane production from ruminal fluid.

Scientists will be on hand to answer your questions on all of these techniques.

15



Thursday 18th February 2016

Room: Grand Ballroom 5 & 6 Grand Ballroom 4

Theme: 5. Mitigation of methane and nitrous oxide from excreta and manure management
3. Advances in understanding biology and biochemistry of non-CO2 emissions from

livestock

Chairs:  Tom Misselbrook & Karl RichardsKaren Beauchemin & Yvette de Haas

0900 - 0915 Greenhouse gas emissions during storage of digested manure - effects of the

digester hydraulic retention time - Lena Rodhe  Circadian characterization of thyroid

hormones, methane and heat production profiles across physiological states in replacement

beef heifers - Yuri Montanholi

0915-0930 Reducing the contribution of stored manure to the greenhouse gas budget of

dairy farms - Claudia Wagner-Riddle  The application of ‘omic' technologies to understand

low methane animal gut systems - Stuart Denman

0930 - 0945  Using lignite to mitigate of ammonia loss from intensive cattle feedlots - Deli

Chen Nutritional amendments to simultaneously minimize enteric methane emissions

and nitrogen excretion from dairy cows - Mutian Niu

0945 - 1000 Methane, Nitrous Oxide and Carbon-dioxide emissions from the liquid dairy

manure management chain in New Zealand as affected by acidification and separation - Tim

Clough Specific and chemically-defined inhibitors of ruminant methanogens: a review -

Ron Ronimus

1000 - 1040 Morning Tea

Room: Grand Ballroom 5 & 6

Theme: 1. Global perspectives and policy

Chairs:  Dr Pierre Gerber and Dr Martin Scholten

1040 - 1055 A universal equation to predict methane production of forage-fed cattle in

Australia - Ed Charmley

1055 - 1110  Greenhouse gas mitigation potential of the world's grazing lands: modelling

soil carbon and nitrogen fluxes of mitigation practices - Ben Henderson

1110- 1125 How much does livestock actually contribute to global warming? - Harry

Clark

Theme: New advances in methane mitigation of emissions from ruminant livestock

Chairs:  Dr Chris McSweeny & Professor Metha Wanapat

1125- 1150 Enteric methane amelioration using plant secondary metabolites -

Raghavendra Bhatta

1150 - 1250 Lunch

Room: Grand Ballrom5 & 6

1250 - 1305 An inhibitor of methanogenesis that could reduce green house gas emissions

by ruminants - David Yanez-Ruiz

1305 - 1320 Effect of 3-nitrooxypropanol on ruminal fermentation, methane and hydrogen

emissions, and methane isotopic composition in dairy cows - Alexander Hristov

1320 - 1335 Sheep grazing a shrub and pasture inter-row system have lower methane

intensity than sheep grazing pasture with grain supplementation - Philip Vercoe

1335-1350 Interactions between diet and rumen transcriptomic pathways and association

with methane emissions - Ruidong Xiang

1350 - 1405 Global Rumen Census Program - Bill Kelly

1405 - 1420  Short-term and long-term 3-nitrooxypropanol (NOP) supplement reduces

enteric CH4 by altering rumen microbial profiles in beef cattle - Mi Zhou

1420 - 1450 Conference Summary and Closing Organising Committee

1450 - 1520  Afternoon Tea
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1) At ERTTEE S Gerber 2532 Achieving food security and climate change mitigation

- the policy challenge for animal production

2) FAO Martin Scholten %3 International initiatives in support of agricultural GHG

mitigation:

GGAA 2016, Melboumne,
Australia

ACHIEVING FOOD SECURITY AND CLIMATE CHANGE
MITIGATION = THE POLICY CHALLENGE FOR ANIMAL

PRODUCTION
@ WORLD BANKGROUP

Q\?\@ @ mreseamh i Rabbtible

Pierre GERBER, Andy REISINGER,
Mario HERRERO

International initiatives in support of
agricultural greenhouse gas mitigation

Martin C.Th. Scholten, Harry Clark, Bruce M Campbell & Pierre Gerber

CONTRIBUTION OF ANIMAL PRODUCTION
TO CLIMATE CHANGE

Direct non-CO, emissions from agriculture estimated at 10-12% of
total global GHG emissions in 2010 (IPCC 201 3); livestock can be
estimated at about 9%.

The direct contribution of livestock non-CQO, emissions to actual
warming is considerable (>10% of warming to date, and potentially
even greater fraction if the world reduces GHG emissions (Reisinger &
Clark, this conference).

GHG EMISSIONS FROM THE LIVESTOCK
SECTOR

Relative contribution of life-cycle
phases — global livestock sector

Total GHG emissions: 7.1 Gt CO-eq.

[Z Applied & deposited manure, N.O [ enteric, CH,
[l Manure MMS, CH,
[ Manure MMS, N.O

[l Indirect energy, €O,

[ ertilizer & crop residues, N.O
[ Feed: rice, CH,
[ Feed, cO,

[ Luc: soy, co, [ birect energy, co,
[ LUC: pasture expansion, €O, [ Postfarm, CO,
FAQ, 2013

THREE MAIN GHG GASES

/\29%

44 %
27 %

mCH4
N20

mCO2 - fossil f.
CO2-LULUC

REDUCING DEMAND - EVIDENCE

Strong rationale

= Livestock products are generally more GHG intensive than others food
items

* Reduced demand: dietary change and reduction in food losses and wastes

* Direct and indirect mitigation effecis of reduced demand

ies in the ly

* Effect on farming systems: use of crop residues and food byproducts,
fertilization, fraction

* Resulis highly dependent on hypothesis made about alternative land use

* Rebound effect (50 % in Sweden, Grabs 2015)

Constraints to imy
* Instruments and willingness to influence consumers’ choice

- Alrernative sources of nutrients aren’t always accessible / more
environmentally friendly.
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‘ ENTRY POINTS
I Y e e e p——r R—

‘Where: Marginal lands, were production
essentially relies on low productivity ruminant
systems: Sub-Saharan Africa, South Asia

RETHINKING LIVESTOCK SYSTEMS FOR
FOOD SECURITY AND MITIGATION

‘Where: Extensive beef production systems of Latin
America and to some extent north America and

Closs.

€ sequestration and aveided

from LU
4

High emission
intensity

and Andean countries.

Policy challenges: Boost productivity:

- Improve access to technology and
resources

- Strengthen access fo input and output
markets

and water)

- Secure access to natural resources (land

Oceania.

Policy challenges: Improve efficiency, reduce emissions
related fo land use and land use change

- Control deforestation

- Secure access to land

- Compensate agriculture for the generation of offsets,
ie_ pay for emission reduction and C sequestration

- Improve range management - Foster technology transfer for intensification

‘Where: OECD countries with important monogastric
sector and cattle herd largely engaged in milk
production

Policy challenges: Stabilize / reduce consumption and
further reduce Ei

- Include agriculture (and livestock) in nation-wide
mitigation targets.

Where: Menogastric based systems of East
and Southeast Asia.

0.7 10 7.8 1 COLeq. Year™

1.116 1.9 Gt COeq, Yeur™! 0310 0.9 61 CO,eq. Year!

Policy challenges: Improve productivity of
agricultural system

2.1 to 10.6 Gt COjeq. Year! - Land use planning for better crop-livestock

integration .- § .
L _ - Communication campaigns addressing consumers.
- Regulation, incentives and capacity ea— ——— et
= for manure - Regulate menus in publicly managed catering

services

%0 CO2-0.per ka FPCM

POLICY QUESTIONS: EFFICIENCY GAINS

POLICY QUESTIONS: EFFICIENCY GAINS OR SOIL CARBON?

OR SOIL CARBON?

— Atmospheric CO,

o '7.. AA ‘] Both ... and they go hand in hand, as greater grassland productivity
010: ESLS . . ..

f e generally goes with greater animal productivity.
amld

= Soil Carbon
o Ty elease
o] et or? - . . . .

Baeg Efficiency gains tend to represent most of the mitigation potential

:: : AR | Upper SOM (Rapid Decomposition) among landless and mixted—f:rop livestock systems — as long as

T 1 um wom am sm e m sw em e SOM (More Stabilzation) agricultural land expansion is controlled.

Ouput percow b FPOM per e

Seil C dominates the mitigation potential (80 to 20%) in extensive
mixed systems and grass based / sylvo-pastoral systems.

Gerberet al, 2011 Tschakert, 2000

POLICY QUESTIONS: MITIGATION OR
BIODIVERSITY?

Biodiversity and GHG emissions in dairy cattle systems

POLICY QUESTIONS: HOW URGENT IS METHANE
MITIGATION COMPARED TO CARBON DIOXIDE?

Atmospheric lifetime of GHGs

To limit peck warming, focus on

g ® Grassland
* Mixed

114 Years

(@,

long-lived gases then on short-
lived gases (Allen 2015). Emissions
of short-lived gases only need to
be stabilised.

1000

800

MSA impact (MSA Ioss*mszg prot.)
00

g 1 Millenia  Questionable strategy as it
s | requires rationality and high
uCH4 economic and policy flexibility.
100 200 300 400 N20 )
GHG emissions (kgCO,-eq/kg prot.) m CO2 - fossil f.
? Teillard et al,, 2014 CO2-LULUC

MITIGATION AS A CO-BENEFIT ?

V2.1 Global GHG abatement cost curve beyond BAU - 2030

MITIGATION AS A CO-BENEFIT ?

Gas plant GCS retrofi

Avsmont cost
LLbas ‘conversion e i 1 i .
R wﬁwmmm% ouz\cas.p«mm.‘ 1 Emission levels have been influenced by:
" ugrog s con
60 {f to LED (residential)
- wuar:c:ss;:l::‘?:x - rganic sols restoration ‘ . .
) m‘;af",;a;;;;*"“ * Air and water pollution measures (covered manure storage, manure
g =3 . 2 i injection)
29 Abatement potential - - . . . e - . .
© fico managernant Socem = Efficiency gains resulting in profitability increase (ration balancing,
;
- -~ Roaueo oy animal health, energy use efficiency)
L Lot gos ooty enertion Livgn penstton wna o
100 Joker substtuton by y s | o - Effect of specialization
g i
o st oo esorio el o
o Ttage a0 tesse mavagamrt Copraded and esoraton
ot managaon Mol
160 Cars plug-in hybrid . .
- Rl rsonb B VAG = Energy policy (shift to renewable sources)
2 generation biofuels.
200 L hoprancis rescnnia

- Food waste reduction
McKinsey & Company, 2010
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GETTING READY

Narrative — the key role of the livestock
sector in achieving SDGs

Indicators and methods
* CDM = manure

* Sustainable grassland management

* Efficiency galns in dairy

Technical packages
- Adapted
= Take trade-off into consideration

* Are economically viable

Institutional and financial setups for inclusive
participation

Livestock Related Networks

2014

2007

Genotyping Low Methane Production for Selection
and Climate adaptation

Improving Feed Quality and Digestibility, Rumen
Microbes (Global Rumen Census; Hungate 1000)

Improving Animal Health and Husbandry Condition:

Manure Management: Collection, Storage and
Utilisation

Improving C Sequestration Soils
Precision Livestock Farming

nwAnnuluncum

Global Research Alliance
» Platform of Networks

» Knowledge Based ....cumn
7 Implementation Driven

» Knowledge Provider

GLOBAL
RESERRCH
ALLA

uwu:xmm:=~

CCAFS FLAGSHIP3

£

™ ?
1CA” gy £, UROPE
: o ASIA
L 4 [
o,
Y
@ s b o
* S "-..\Hm,\ ° ® ®
N ol L
SOUTH ‘ ®
grricr

® AusTRAGR

CCAFS forgét Regiqﬁfé:
Integrate the 4 Flagship Projects

™
ICA

EUROPE
ASIA
¢
SOUTH

o
CMER
EXAMPLE:

« Meta-analysis of various climate-smart dairy
practices and industry know-how

Informed dairy-focussed Kenyan Nationally
Appropriate Mitigation Action (NAMA)

Dairy Chain
Development

.

\ AUSTRALIA

Communication

GlobalResearchAlliance.org

L4 @GRA_GHG
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GGAA2016 Program book.

Climate Chontrolled Chambers by No pollution Industrial System, UK

DSM Dairy Range Guide etc.

LEARN building Capability in Livestock Emission Research by New Zealand

o ~ w0 D

Soil Carbon-reducing New Zealand’s Agricultural Greenhouse Gases by the University

of Waikato.

6. Drought Feeding and Management of Beef Cattle, Victoria State Government, Australia

7. Reducing Greenhouse Gas Emission from Livestock, Global Research Alliance, New
Zealand Agricultural Greenhouse Gas Research Center.

8. Animal Production Science, Vol. 26, Issue 1, 2016, p1-152
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DIRECT GREENHOUSE GAS EMISSIONS FROM
SOUTH AFRICAN LIVESTOCK INDUSTRIES

Lindeque Du Toit', Willem van Niekerk’, Heinz
Meissner’, Josef van \.f\d'yngaard2

1 Tshwane University of Technology
2 University of Pretoria

Globally agriculture and livestock producers have come
under increasing pressure over the environmental impact
of production systems. The objective of this paper was to
re-calculate the direct methane (CH4) and nitrous oxide
(N20) emissions of livestock production systems in South
Africa, taking into consideration the uniqueness of the
South African scenario. Previous livestock greenhouse
gas (GHG) inventories were based on the Tier 1
methodology of the International Panel on Climate Change
(IPCC) which is based on assumptions of animals utilizing
diets which are not representative of South African
production systems. The methodology utilized was based
on the Australian national greenhouse account National
Inventory Report, which contains Australian country-
specific and IPCC default methodologies and emission
factors. Emission factors specific to South African
conditions and management systems were calculated
where possible. A Tier 2 approach was adopted for all
major livestock categories including privately owned
game. Methane emissions from South African livestock
were estimated at 1328 Giga gram (Gg) hased on 2010

population figures. Beef cattie were the major contributors
to livestock GHG emissions in South Africa producing an
estimated 834 Gg CH4/year. Sheep were the second
highest GHG producers with 167 Gg CH4/year followed by
privately owned game (131.9 Gg CH4/year), dairy cattle
(130 Gg CH4/year), goats (40.7 Gg CH4/year) and pigs (8
Gg CH4/year). Ostriches, equine, and poultry produced a
combined estimate of 17.8 Gg CH4/year and 2.7 Gg
N2O/year. The IPCC default values for Africa
underestimated emission factors across all livestock
categories. This emphasizes the need to develop country-
specific emission factors through quantitative research for
livestock in all provinces and in all types of production
systems to produce accurate baseline figures, which is
critical to future mitigation protocols.
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GREENHOUSE GAS EMISSIONS AND RESOURCE
USE OF CANADIAN BEEF PRODUCTION IN 1981 AS
COMPARED TO 2011

Getahun Legesse1, Karen Beauchemin®, Kim Ominiski’,
Emma McGeough®, Rolland Krobel', Doug McDonald®,
Shannon Little’, Tim McAllister’

1 Department of Animal Science, University of Manitoba
2 Agriculture and Agri-Food Canada, Lethbridge, Alberta
3 Environment Canada, Gatineau, Quebec

This study analyzed the greenhouse gas (GHG)
emissions, and breeding herd and land requirements of
Canadian beef production in 1981 as compared to 2011.
In the analysis, temporal and regional differences in feed
types, feeding systems, cattle categories, average daily
gains, and carcass weights were taken into account.
Greenhouse gas (GHG) emissions were estimated using
life-cycle assessment (cradle to farm gate), based
primarily on Holos, a Canadian whole-farm emissions
model. The 2011 beef production in Canada required only
72% of the breeding herd (i.e. cows, bulls, calves and
replacement heifers) and 78% of land used in 1981 to
produce the same amount of beef. Compared to 1981,
both CH4 and N20O emissions were reduced by 17% and
CO2 emissions from energy use declined by 14% to
produce a given amount of Canadian beef in 2011. Enteric
CH4 production accounted for 73% of total GHG
emissions in both years. The estimated intensity of GHG
emissions were 24.1 kg CO2e and 20.5 kg COZ2e per kg
beef carcass for 1981 and 2011 respectively, a 16%
decline. The significant reduction in GHG intensity over
the past three decades occurred as a result of improved
productive performance (i.e. average daily gain and
slaughter weight), reduced time to slaughter, increased
crop yields and the shift towards use of high energy diets
which enables cattle to be marketed at an earlier age.
Future studies are necessary to examine the impact of
other sustainability indicators including water use, air
guality, biodiversity and provision of ecosystems services.

AN15386
Animal Production Science Yolume 56 Issue 2-3
Paaes 153—-168
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SYSTEMATIC AND ACCURATE ESTIMATION OF
METHANE AND NITROUS OXIDE FROM LIVESTOCK
AND POULTRY IN CHINA DURING 1949-2012

Minghao Zhuang'

1 College of Environmental Sciences and Engineering,
Peking University

Aiming to investigate the greenhouse gas (methane and
nitrous oxide) emissions from enteric fermentation and
manure management of livestock and poultry industry in
China, the present study presented a systematic
estimation of methane and nitrous oxide emissions during
1949 “2012 based on the local measurement and IPCC
guidelines. Results showed that as follows: (1) As far as
greenhouse gas emissions were concerned among
livestock, cattle contributed mostly to the greenhouse gas
emissions, and then followed by dairy and goat and
sheep. (2) Methane emission from enteric fermentation
estimated to have increased from 9.91—1010 kg CO2
equivalent (CO2Eq.) in 1949 to 2.84—1011 kg CO2 Eq. in
2012 with an average annual growth rate of 2.91%.
Methane and nitrous oxide emission from manure
management has increased from 1.07—1010 kg CO2 Eq.
to 6.52—1010 kg CO2 Eq. and 6.29—109 kg CO2 Eq. to
3.21—1010 kg CO2 Eq. with an average annual growth
rate of 7.96% and 6.42%, respectively. Further analysis,
we concluded that methane emission from enteric
fermentation was the major source of the total GHG
emission, followed by methane and nitrous oxide
emissions from manure, accounting for 85.36%, 9.22%,
5.42% in 1949 and 74.47%, 17.11% 8.42% in 2012,
respectively. (3) The total GHG emissions from China
livestock and poultry increased from 1.16—1011 kg CO2
Eq.in 1949 to 3.81—1011 kg CO2 Eq. in 2012 with an
average annual growth rate of 3.57% over this period. By
systematical further analyze the changes during 1949-
2012, we founded that the estimation of livestock and
poultry methane and nitrous oxide emissions in China
from 1949 to 2006 was shown to be consistent with a
linear growth model, and then significantly decreased but
little changed during 2007-2012. The reduction of
greenhouse gas emissions from livestock and poultry
industry had been underway since 2007; however, the
intensity and measurement of reduction were still thus
considered to be an urgent and arduous task for the
Chinese livestock and poultry industry.
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DISAGGREGATED N20 EMISSIONS FROM IRISH
AGRICULTURE

Karl Richards', Patrick Forrestal’', Mary Harty’, Rachael
Carolan®, Karen McGeough®, Catherine Watson®, Ronald
Laughlin®, Eddy Minet', Gary Lanigan'

1 Teagasc, Johnstown Castle, Environmental Research
Centre, Co. Wexford, Ireland

2 Agri-Food and Biosciences Institute, Northern Ireland
3 Queen’s University Belfast, Northern Ireland

Agriculture accounts for 31% of total Irish greenhouse gas
(GHG) emissions with around 40% of these emissions
associated with nitrous oxide (N20O) from soils. Dairy
farming in Ireland is set to expand in response to the
abolition of EU milk quotas and this expansion occurs
within the national policy target to reduce GHG emissions
by 20% by 2020. Soil N20O emissions relate mainly to
fertiliser, manures/slurry and excreta deposited on soils by
grazing animals. These sources are spatially and
temporally highly variable making measurements for
inventory purposes difficult and resource demanding. The
Agricultural GHG Research Initiative for Ireland (AGRI-I)
has approached the refinement of these emission factors
through the disaggregation of individual N20O sources,
namely fertiliser types, dung/urine with and without
fertiliser, and slurry taking rate and application timing into
account. A range of potential mitigation measures such as
urease and nitrification inhibitors, slurry spreading method
and timing and dietary manipulations are being evaluated
on direct and indirect emissions. This research to date has
highlighted the importance of including indirect emissions,
due to the pollutant swapping potential of abatement
measures which can reduce direct emissions by
increasing indirect emissions. These data will be
summarised and integrated using a new farm system
model to enable the testing of scenarios such as
agricultural expansion, optimising production targets and
reducing GHG emissions. This paper presents the Irish
approach to refining GHG emission inventories and
evaluating potential mitigation strategies within productive
grazed grasslands.
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GREENHOUSE GAS EMISSIONS DURING STORAGE
OF UNTREATED LIQUID MANURE AND ANAEROEBIC
DIGESTATES

Khagendra Raj Baral', Per L. Ambus®, Martin H.
Chantigny®, Guillaume Jégo. S6_, Ren O. Petersen '

1 Department of Agroecology, Aarhus University,
Denmark

2 Department of Geosciences and Natural Resource
Management, Denmark

3 Soils and Crops Research & Development Centre,
Agriculture and Agri-Food Canada

Manure from intensive livestock production is often stored
for several months bhefore field application, and during this
period greenhouse gases (GHG) are emitted as CH4 and
N20, and indirectly via NH3 emission. Biogas production
via (co)digestion of manure and other residues provides
sustainable energy, but removal of volatile solids (VS) may
also reduce GHG emissions during storage. In this pilot-
scale study 3-4 month old pig slurry (PS; 17 g kg-1 VS, 3.6
g kg-1 total N) and cattle slurry (CS; 46 g kg-1, 2.8 g kg-1
total N), fresh digestate from Maabjerg Bioenergy (MB; 30
g kg-1VS, 4.3 g kg-1 total N), and a mixture of CS and
dewatered sewage sludge from a wastewater treatment
facility (CS+3SS; 49 g kg-1 VS, 3.4 g kg-1 total N) were
stored between June 2014 and April 2015; GHG
emissions were monitored and the regulation of CH4
emissions studied in more detail. All freatments were
duplicated in two randomized groups of covered tanks with
continuous ventilation. The ventilation air was subsampled
for determination of NH3 (acid traps) and GHG (mixed
sample, 15 s per 15 min). Samples were collected
continuously during three months, and then during one
week per month. In a separate campaign, the relationship
between CH4 flux and ventilation rate was investigated
using gas chromatography combustion isotope-ratio mass
spectrometry (GC-C-IRMS) analysis of 13C/12C ratios in
CH4 to determine if CH4 oxidation occurred. Losses of
total N in NH3 ranged from 18% in PS to 3% in CS which
formed a crust. N20 emission factors (relative to total N
stored) ranged from 0.02 to 0.40%, highest in treatment
CS with a crust. Emissions of CH4 were directly related to
VS (r2 = 0.90), suggesting that VS removal prior to
storage will reduce CH4 emissions correspondingly. The
overall GHG balance ranged from 1.4 f0 2.7 kg CO2 eq
kg-1 VS in the order PS<MB<[C5+55]<CS, 85-95%
coming from CH4. The monitoring results are used to
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GREENHOUSE GAS EMISSIONS AND BIOGAS
POTENTIAL FROM SWINE PRODUCTION IN
THAILAND

Kalaya Boonyanuwat‘. Prapas Mahinchai’, Kamon
Chaweewan'

1 Bureau of Animal Husbandry and Genetic Improvement.
Dept. of Livestock Development

Greenhouse gas emissions inventories provide a baseline
to develop mitigation projects for reducing emissions.
However, a detailed inventory of livestock gas emission is
not suitable for Thailand. This study attempts to fill this
gap. The methodology selected comes from the 2006
intergovernmental Panel on Climate Change (IPCC)
guidelines to quantify emissions from swine production.
Tier 2 methodology was implemented using swine
population in 2014, analyzed comparing between biogas
production ratio of year 2005 and 2014. First of all, EF for
manure management were analyzed by tier 2 method.
Swine production in 2005 and 2014 produced 12 and 40%
respectively. The emission of CH4 in 2005 is higher than
in 2014 (2.07 vs 1.53 Mt. CO2eq). The total direct nitrous
oxide (N20) emissions from manure management were
0.07 and 0.05 Mt. CO2eq for year 2005 and 2014
respectively. By increasing of biogas production ratio from
12% to 40% decreased greenhouse gas emission. This
biogas can substitute methane for liquefied petroleum gas
(LPG) and generate electricity. Additional benefits from
anaerobic digestion of manure include the recovery of
nutrients from the digested effluent, which could be used
as biofertilizer and soil amendment. However, lack of
experience with anaerobic digester and biogas production
is a great limitation for the implementation of this
technology in medium and small farms. It is necessary to
extend this technology in swine farm farms and other
animal production for mitigation option of GHG emission in
Thailand. Keywords : biogas, swine, greenhouse gas
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PREDICTION OF YM FOR DAIRY COWS BASED ON
NATIONAL FARM DATA

Anne Louise Frydendal Hellwing', Martin Riis Weisbjerg',
Maike Brask', Lene Alstrup’, Marianne Johansen', Lone
Hymoller', Mette Krogh Larsen®, Peter Lund’

1 Department of Animal Science, AU Foulum, Aarhus
University

2 Department of Food Science, AU Foulum, Arrhus
University

Background Proportion of ration gross energy lost as
methane (Ym) is an essential component of international
and national protocols for estimating methane emission
from livestock. By default, IPCC methane emission is
based on a fixed value for ¥Ym of 6.5 % for dairy cows. The
aim was to develop a simple model that predicts Ym for
dairy cows, and to use the model to predict Ym based on
national farm data. Materials and methods 185
observations were compiled including 41 rations from 10
dairy cow experiments, where methane emission was
measured by means of indirect calorimetry using the same
experimental equipment. Diets covered reasonably the
variance in feeds typically fed in Northern Europe. All
cows were fed ad libitum and milked twice daily. Data
were analyzed using Proc Mixed in SAS with Ym as
dependent variable, and intake, milk yield, and ration
concentration of fat, ash, NDF and starch as independent
variables and experiment as random. Farm data for milk
yield and feed intake for Holstein and Jersey cows were
obtained from the Danish Normative System. Ration
compositions were compiled from uploaded reports on
2013/2014 farm feed rations in the on-line Dairy
Management System. In 2013, dry matter intake averaged
6209 and 7424 kg/year and milk yield averaged 8735 and
9626 kg ECM/year for Jersey and Holstein, respectively.
Results The model predicted an Ym of 6.02 for Holstein
and 5.98 for Jersey cows based on on-farm feed intake,
milk yield and ration composition. Ym decreased with
increasing DM intake, and ration content of fat, ash, and
starch, and increased with increased content of NDF.
Conclusion The predicted Ym for Holstein and Jersay
cows fed rations typically used in Northern Europe was
lower than the IPCC default value of 6.5 %, but within the
range (5.5-7.5 %) suggested by the IPCC.

AN15520

Animal Production Science Volume 56 [ssue 2-3
Pages 535-540
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INVESTIGATION OF ENTERIC METHANE EMISSION
AND PROTOZOA POPULATION IN HOLSTEIN STEERS
FED MUSHROOM CULTIVATION RESIDUE BASED
SILAGE IN TAIWAN

K.Teepalak Rangubhet’, Mangwe Mancoba Christopher”,
Yank-Kwang Fan', Hsin-I Chiang*

1 Department of Animal Science, National Chung Hsing
University, Taiwan ROC

2 International Master Program of Agriculture, National
Chung Hsing University

3 Department of Animal Science, National Chung Hsing
University, Taiwan ROC

Methane production in the digestive tract of ruminants is
one of the major sources of global methane emissions. In
the current study, effects of golden needle mushroom
(Flammulina velutipes) cultivation residue based silage on
the enteric methane emission and total protozoa
population in rumen were investigated. Four different
mushroom cultivation residue silage (MCRS) formulas
were examined by ensiling golden needle mushroom
cultivation residue with urea and roughage corn at
different ratios as 90:0:10 (MCRS1), 89:1:10 (MCRS2),
80:0:20 (MCRS3), and 79:1:20 (MCRS4), respectively.
Five Holstein steers (mean BW 542472 kg) were arranged
into a 5 x 5 Latin square with 5 treatment diets containing
regular beef cattle ration, and four treatment rations with
20% MCRS supplemented forage. The results reveal that
Holstein steers fed the treatment rations without MCRS
showed significantly higher (P < 0.05) methane emission
(246 g/day) and protozoa population (60 x 1045/mL) than
that fed diets with MCRS ensiled with 10% roughage corn
(MCRS1 and MCRS2). In addition, there is a significant (P
< 0.01) interaction between roughage corn and urea on
the enteric methane emission, and a significant (P < 0.05)
positive correlation between methane emission and
protozoa population (R = 0.433) is observed under the
feeding of MCRS supplements. In conclusion, our results
indicate that MCRS can serve as an effective regulator for
methane mitigation, which can be simply monitored by the
change of rumen protozoa populations in Holstein steers
in Taiwan. Key Words: Enteric methane, Mushroom
cultivation residues silage, Protozoa, Steer

29



bt ~ fah e

211 GGAA 2016 &%

Porf. Takahashi Bf5:545]

223 Ellinbank &8,

Greenfeed MBSy

Greenfeed 42225

30




SF6 (=I5

|

AR E IR - M

l ﬁ ,‘;‘.,

FEMIRERR - BR HR G =S N

31




AT AR

32

FRETHE




