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CSIRO locations

As at June 2012

Perth

* Floreat
* Waterford
* Kensington

@ Property to be sold July/August 2012

Adelaide

* Waite Campus
* Kintore Avenue

Townsville
* Woodstock

* Townsville Australian Tropical
Science and Innovation Precinct

Rockhampton

* Belmont

Brisbane
* Coopers Plains
* pullenvale

| * St Lucia

* Herston

* Dutton Park
o Cleveland

Armidale

* Chiswick
* Arding

Sydney

* North Ryde

* Lindfield

* Marsfield

* Lucas Heights

Canberra

* Black Mountain
* Campbell

* Crace

Werribee

* Sneydes Rd
* South Rd

Geelong

* Australian Animal Health Laboratory

* Belmont

* Yarralumla
* Acton
* Ginninderra

* Tidbinbilla

Melbourne

* Aspendale
* Clayton

* Highett
* Parkville
* Collingwood




Rumiantes

Extraordinaria importancia econdmicay
social

B Grassland suitable for crops

e Capacidad de transformar alimentos fibrosos Bl Grassland unsuitable for crops
en alimentos para los humanos

e No apropiado comparar los sistemas de
produccion de monogastricos (cerdo, aves) con
los rumiantes

>50% del ganado en Australia se encuentra en el
Norte

e Sistema de pastoreo extensivo influenciado por
la climatologia (Estacion seca vy lluviosa)



National cattle numbers

as at June 2013
29.3 million head

WA
2.0 million

Lo

Total Area
Australia

7,692,024 km?

” o

NT
2.2 million
Queensland
12.8 million
SA
1.3 million

L gl
6.0 million ”
Victoria
4.2 million
Tasmania ”
0.8 million

Lo g

Source: ABS (final 2013)

https://www.thebeefsite.com/articles/4085/fast-facts-on-australian-beef-2013/



Australia map of Képpen climate classification

»Estacion seca Mayo-Octubre

sEstacion humeda Diciembre-Marzo

I Monsoon climate (Am)
[ Tropical savanna climate (Aw)

I Warm desert climate (BWh) o ’ 3
| Cold desert climate (BWKk) ‘
[/ Warm semi-arid climate (BSh)
Cold semi-arid climate (BSk) Warm oceanic climate/
Warm mediterranean climate (Csa) Humid subtropical climate (Cfa)
[ Temperate mediterranean climate (Csb) |7 Temperate oceanic climate (Cfb)

By Enhanced, modified, and vectorized by Ali Zifan. - Derived from World Képpen Classification (with
authors).svg., CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=47085250



Ecosistema microbiano Rumen:

* Complejo ecosistema microorganismos:
* Bacteria/Archaea
* Protozoa
* Hongos
* Virus

* Responsables de degradar el
componente fibroso y de la conversion
de los carbohidratos

(celulosa/hemicelulosa) en acidos
grasos volatiles para el animal.

* Principal fuente de proteina para el
animal.

Cellulose molecule |
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Plantas polisacaridos

Bacteria
Protozoa
Hongos

Metano (CH,)

Methanogens (Archaea)

Absorcion y utilizacion por
el animal



METHANE
CH,

2—-12 % pérdida
de energia para
el animal

28 veces mas
potente CO,
IPCC,2014

~10-15 % de las
emisiones agricolas
Davison et al., 2020

Johnson & Johnson, 1995

Una reduccion de la produccion de metano, permitiria optimizar la eficiencia
energética y reducir el impacto de la ganaderia sobre las emisiones de gases
de efecto invernadero
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RESEARCH ARTICLE ~ The Key Role of Production Efficiency Changes in

10.1029/2021AV000391

Key Points:

« Emission intensity decreased

Livestock Methane Emission Mitigation

Jinfeng Chang"? ©, Shushi Peng® (9, Yi Yin* (2, Philippe Ciais® @, Petr Havlik® ©©, and
Mario Herrero®

for most livestock categories
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BEEF CATTLE MILK PORK CHICKEN  SMALL RUMINANTS BUFFALO
MEAT & EGGS MEAT & MILK MEAT & MILK

Greenhouse gas emissions from livestock production vary greatly in different parts of the worid due to farming practices as
well as animal numbers, type and food product. A new study finds emission intensity for the amount of protein produced
could be reduced through more efficient farming practices, even as demand rises worldwide.

Credit: Food and Agriculture Organization of the United Nations CC BY-NC-SA 3.0 1GO




CN30 “mia

MEAT & LIVESTOCK AUSTRALIA

CN30 is the Australian red meat industry’s
aspirational target to be carbon neutral by 2030.

MLA is supporting CN30 through investing in research, development and adoption:

¢ R *\ =2

EMISSIONS CARBON INTEGRATED LEADERSHIP
AVOIDANCE R&D STORAGE R&D MANAGEMENT BUILDING

https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-
rd/cn30/



Estrategias reduccion metano

Suplementos

Leucaena A 3-NOP
Desmanthus RASOXENT s o Asparagopsis (Alga)
Pasto vs Cebadero Al N Nitratos
Lipidos
Extractos de plantas

Manipulacion
ruminal

- Inoculacion de
microorganismos
- Vacunacion




Feature Arficle

Red meat—an essential partner to reduce
global greenhouse gas emissions

Thomas M. Davison,' John L. Black,* and Jonathan F. Moss!!

fLivestock Productivity Partnership, University of New England, Armidale, New South Wales, Australia
tJohn L. Black Consulting, Warrimoo, New South Wales, Australia
IUNE Business School, University of New England, Armidale, New South Wales, Australia

Davison et al., 2020
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 Nitratos

CSIRO PUBLISHING

Animal Production Science, 2016, 56, 1605-1611
http://dx.doi.org/10.1071/AN 14886

The effect of feeding frequency and dose rate of nitrate supplements

on blood haemoglobin fractions in Bos indicus cattle fed Flinders
grass (Iseilemia spp.) hay

4 1. Benu™®, M. J. Callaghan®, N. Tomkins®, G. Hepworth", L. A. Fitzpatrick™ and A. J. Parker™"
Reduccidn del metano
CSIRO PUBLISHING
— 1 O - 1 5 % Animal Production Science, 2014, 54, 1300-1304

http://dx.doi.org/10.1071/AN 14270

How feasible is it to replace urea with nitrates to mitigate
greenhouse gas emissions from extensively managed beef cattle?

M. J. Callaghan™*, N. W. Tomkins®, I. Benu®© and A. J. Parker®

Principal problema:
Toxicidad

Nitrito = Metahemoglobina

ad B

! Australian Government

TR % Department of Agriculture mla

MEAT & LIVESTOCK AUSTRALIA




* 3-NOP

DSM

0,NO” ™>""0OH
C4H,NO,

3-nitrooxypropanol

Mecanismo de accion especifico:

methyl-coenzyme M reductase
(Archaeas)

Reduccién de metano 30-90%

No efecto adverso en la
fermentacién ruminal

BRIGHT SCIENCE. BRIGHTER LIVING.

CSIRO PUBLISHING

Animal Production Science
http://dx.doi.org/10.1071/AN15705

Optimal dose of 3-nitrooxypropanol for decreasing

enteric methane emissions from beef cattle fed
high-forage and high-grain diets

D. VyasA, S. M. McGinn®, S. M. Duval®, M. K. Kindermann® and K. A. Beauchemin™"

AAgriculture and Agri-Food Canada, Lethbridge Research and Development Center, Lethbridge, Alberta, T1) 4B1,
Canada.

BDSM Nutritional Products France, Research Center for Animal Nutrition, BP170, 68305 Saint Louis Cedex, France.

€DSM Nutritional Products, PO Box 2676, Building 241/865, CH-4002 Basel, Switzerland.

PCorresponding author. Email: karen beauchemin@agr.gc.ca CrossMark

An inhibitor persistently decreased enteric methane
emission from dairy cows with no negative effect on
milk production

Alexander N. Hristov™', Joonpyo Oh®, Fabio Giallongo®, Tyler W. Frederick®, Michael T. Harper®, Holley L. Weeks®,
Antonio F. Branco®, Peter J. Moate®, Matthew H. Deighton®, S. Richard O. Williams®, Maik Kindermann?,

and Stephane Duval®

*Depar ¢ Animal S Th, lania Seaso 1) ity Vinhgecins Dark DA 1680 N, 2 ia Vinivarci Ectadiial o
Maring.

Ellinbary
Nutritiof

o SC F
s’;’ \"1% J. Dairy Sci. 97:3777-3789
\ ’}% http://dx.doi.org/10.3168/jds.2013-7397
3 \ /er © American Dairy Science Association®, 2014.

Effects of 3-nitrooxypropanol on methane emission, digestion,
and energy and nitrogen balance of lactating dairy cows

C.K. Reynolcls,"1 D. J. Humphries,* P. Kirton,* M. Kindermann,t S. Duval,f and W. Steinbergf1

*School of Agriculture, Policy and Development, University of Reading, PO Box 237, Earley Gate, Reading, RG6 6AR, United Kingdom
1DSM Nutritional Products Ltd., PO Box 2676, CH-4002 Basel, Switzerland

— DSM Nutritional Products, Research Centre for Animal Nutrition and Health, BP 170, F-68305 Saint-Louis Cedex, France

http://dx.doi.org/10.3168/jds.2013-7398

f l 1@ J. Dairy Sci. 97:3790-3799
g
°$ © American Dairy Science Association®, 2014.

o

Effects of ethyl-3-nitrooxy propionate and 3-nitrooxypropanol on ruminal
fermentation, microbial abundance, and methane emissions in sheep

G. Martinez-Fernandez,* L. Abecia,* A. Arco,* G. Cantalapiedra-Hijar,“ A. . Martin-Garcia,* E. Molina-Alcaide,*

M. Kindermann,t S. Duval,t and D. R. Yafez-Ruiz*?
*Estacion Expenmentai del Zaidin (Consejo Superior de Invesugamones C:ennfcas) Camino del Jueves s/n, 18100 Armilla, Granada, Spain
e DO Roy oR78

<
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ot

Mode of action uncovered for the specific reduction of
methane emissions from ruminants by the small
molecule 3-nitrooxypropanol

Evert C. Duin®, Tristan Wagner®, Seigo Shima®, Divya Prakash™’, Bryan Cronin®, David R. Yafez-Ruiz, Stephane Duval®,
Robert Riimbeli®, René T. Stemmler®, Rudolf Kurt Thauer®?, and Maik Kindermann®?

“Department of Chemistry and Biochemistry, Aubum University, Auburn, AL 36849; *Max Planck Institute for Terrestrial Miagbiology, D-35043
Marburg, Gemmany; “Estacion Experimental del Zaidin, Consejo Superior de Investigaciones Cientificas, 18008 Granada, Spain; “Research Centre for Animal
Nutrition and Health, DSM Nutritional Produas France, 68305 Saint Louss, France; and "Research and Development, DSM Nutritional Products, 4002
Basel Swizerland




o JAMES COOK
* Asparagopsis (alga roja) mila = o

MEAT & LIVESTOCK AUSTRALIA ot AUSTRALIA

UCDAVIS

UNIVERSITY OF CALIFORNIA

Reduccion de metano 40-
90%

No efecto adverso en la
fermentacion ruminal

Contents lists available at ScienceDirect

Journal of Cleaner Production

journal homepage: www.elsevier.com/locate/jclepro

Mitigating the carbon footprint and improving productivity of
ruminant livestock agriculture using a red seaweed

Contents lists available at ScienceDirect

Journal of Cleaner Production

Robert D. Kinley *°, Gonzalo Martinez-Fernandez ¢, Melissa K. Matthews “,
Rocky de Nys °, Marie Magnusson ¢, Nigel W. Tomkins * ¢

journal homepage: www.elsevier.com/locate/jclepro

L : ; Inclusion of Asparagopsis armata in lactating dairy cows’ diet reduces
Red seaweed (Asparagopsis taxiformis) supplementation reduces enteric methane by over i i ssion b 50
80 percent in beef steers enteric methane emission by over percent

Breanna M. Roque ?, Joan K. Salwen ", Rob Kinley ¢, Ermias Kebreab
Seaweed supplementation reduces enteric emissions

2 Department of Animal Science, University of California, Davis, CA. 95618, USA
® Stanford University, Palo Alto, CA, 94305, USA
© CSIRO Agriculture and Food, Townsville, QLD, Australia
B.M. Roque', M. Venegas', R. Kinley?, R. deNys®, T. L. Neoh®, T.L. Duarte', X. Yang', J. K.
Salwen*, E. Kebreab'
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_The use of Asparagopsis as a,feed‘i'ngredient is
spatént protected - ensure you're buying.from
alicensed grower.
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further research and devﬁpment which WI||
optimise the productlon and dellvery of the
product to mdustry
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=] eucaena

Effect of Dried Leaves of Leucaena leucocephala on
Rumen Fermentation, Rumen Microbial Population,
and Enteric Methane Production in Crossbred Heifers

Maria Denisse Montoya-Flores 1*>*, Isabel Cristina Molina-Botero '3, Jacobo Arango 3,
José Luis Romano-Muiioz 2, Francisco Javier Solorio-Sanchez 1,
Carlos Fernando Aguilar-Pérez ! and Juan Carlos Ku-Vera !

Agricultural Systems 136 (2015) 138-146

Contents lists available at ScienceDirect

Agricultural Systems

journal homepage: www.elsevier.com/locate/agsy

Improving greenhouse gas emissions intensities of subtropical and @Cmm
tropical beef farming systems using Leucaena leucocephala

Matthew T. Harrison **, Chris McSweeney ", Nigel W. Tomkins ¢, Richard J. Eckard ¢

Reduccion de metano ~10-20%

Aumento de la productividad 5-20%




=Desmanthus

° Agrimix Pastures

mla .o

MEAT & LIVESTOCK AUSTRALIA gl
o~ UNIVERSITY
<«  AUSTRALIA

Article

Supplementing Northern Australian Beef Cattle with
Desmanthus Tropical Legume Reduces In-Vivo
Methane Emissions

Bénédicte Suybeng !, Edward Charmley ?, Christopher P. Gardiner !, Bunmi S. Malau-Aduli 30
and Aduli E.O. Malau-Aduli 1*®

Mejora de la productividad

Reduccion de metano ~10%




Investigacion en desarrollo

> Intervencion en
edad temprana

Efectos
permanentes en el
animal adulto

scientific reports

W) Check for updates

Early life dietary intervention
in dairy calves results

in a long-term reduction

In methane emissions

S.J. Mealel?, M. Popova?, C. Saro'3, C. Martin', A. Bernard', M. Lagree®, D. R. Yafez-Ruiz®,
H. Boudra?, S. Duval® & D. P. Morgavi'"™”’




Investigacion en desarrollo

» Redireccionamiento de la energia para aumentar

la productividad

—— CH,C00

Feed
(carbohydrate polymer)

AlS#¥ea
metj gens

2-12% pérdida g5 i
de energia para ~ Monomer

elanimal o |} /
. fe‘.rmentatio.n ;

Acetogens

Acetate Sulfate- .
Propionate reducers » H,S

Butyrate

—p Nitrate reducers
+NO; — NO, — NH

Fumarate- Propionate
reducers K
----------------- > Fumarate \4 Succinate

O0C-CH=CH-COO- —» 0O0C-CH,-CH,-COO
Morgavi et al., 2010



‘ Metano 40%

Redireccionamiento

Acido
H —] a
2 acético

e s

) Ganancia

Phloroglucinol Degradation in the de peSO
Rumen Promotes the Capture of
Excess Hydrogen Generated from
Methanogenesis Inhibition -

9 > 400 g/dia

Gonzalo Martinez-Fernandez®, Stuart E. Denman, Jane Cheung and
Christopher S. McSweeney

Commonwealth Scientific and Industrial Research Organisation, Agricuffure and Food, Queensiand Biosciance Pracinct,
St Lucia, QLD, Australia




Investigacion en desarrollo

> Vacunacion??

Methane vaccine

The NZAGRC is partnering with PGgRc [3 to develop
a vaccine that reduces methane emissions from

ruminant livestock.

Current projects

Project title Lead organisation/s

Development of an effective anti-methanogen vaccine AgResearch




Retos

» Ganaderia extensiva en pastoreo: modo de distribucion
suplementos y como intervenir.

» Dosificaciones dependiendo del estado productivo y
dieta.

» Combinaciones de estrategias.

» Desarrollo de metodologias para implementar las

tecnologias en la préactica.
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