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Importance of Greenhouse Gas Emissions

Agricultural emissions

» Agriculture contributes 14% of
Australia’s national emissions.

h Methane 17%
(livestock)
Nitrous oxide 19%

(crop residue burning
and fertiliser use)

4 Carbon dioxide 4%
B4 (lime and urea use)

Source: DISER 2020




Livestock production around the World
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Global Warming Potential




Effect of post-2000 Climate on Average Annual Farm Profits
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Methane Production in Cattle

CH, is also associated with energy losses
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Glasson et al. 2022



Fibre degradation

Microbes

Use of urea

Produce the major source of Villains or Heroes?
energy for the host

Serve as a major source of protein,

B vitamins and vitamin K

Produce methane




Production systems

Grain-fed Grass-fed

bes
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Production systems

Grain-fed Grass-fed

\4

Photosynthesis
6 Carbon dioxide + 6 Water = 6 Glucose + 6 Oxygen




Methods of Intervention
Feed additives

* Fats
* Probiotics
e Biochar

* Jlonophores
 Type of carbohydrate
* Plant secondary compounds
 Tannins, Flavonoids & Saponins
e Essential oils
 QOregano, garlic, lemongrass &
cinnamon, blends (Mootral)

e 3-nitroxyporpanol (3NOP; Bovaer)
 Halogens (Red seaweed)
* Nitrate

Honan et al. (2021)
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Efficacy of methane-reducing supplements in beef cattle rations
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Methane Reducing Pellet

Lucerne offal 19.80
Barley 31.80
Dried grape marc 31.76
Canola oil 0.98
Canola meal 14.60
Bentonite 0.84
Vitamin E 0.22

Reduced methane by

23% in comparison to chaff pellets
16% in comparison to high-quality pellets
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Animal Feed Science and Technology 247 (2019) 166-172

Contents lists available at ScienceDirect

Animal Feed Science and Technology

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

Effect of ensiled crimped grape marc on energy intake, m |
performance and gas emissions of beef cattle iy

M. Caetano, M.J. Wilkes, W.S. Pitchford, S.J. Lee, P.I. Hynd"

School of Animal and Veterinary Sciences, The University of Adelaide, Roseworthy, SA 5371, Austrulia

Ensiled crimped grape marc

* Condensed tannins (~10%)

* Contains high levels of indigestible lignin (~38%)
* Animals increased dry matter intake

* Low final liveweight

* No impact on methane per unit of gain or energy intake
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ME intake (MJ/day)
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Energy relations in cattle can be quantified using
open-circuit gas-quantification systems

M. Caetano™, M. |. Wilkes™,

“The University of Adelaide, School of Animal and Veterinary Sciences, Roseworthy, SA 5371, Australia.
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Quantify energy intake
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Quantify energy expenditure

-~ HP =0.00225 MEI R2 =0.32; P < 0.01

40 60 80 100 120 140

ME intake (MJ/day)

DAVIES LIVESTOCK
RESEARCH GENTRE

Head Position

2500
2000 -
1500 -
1000
500 -

k‘ﬁ"*‘h)‘* ‘ r ﬂ

o . ke Lu UL ux,L,f

82650 8:28:50 83050 8:32:50 83450 8:36:50 8:38:50

CO, (g/day)

14000 | .
— Rumen-derived CO,

10000 | N ,ﬂ.l
‘ n
8000 - ,' Y A A
6000 - ' VARAVAY S
4000 | ) \ "\ N\ A
2000 - " Lung-derived CO, \ ’[/ V'\ )
o 4'] . \/\J _¥
8:26:50 8:28:50 8:30:50 8:32:50 8:34:50 8:36:50 8:38:50

CH, (g/day)

1600
1400 X
1200
1000 |
800 |
600 - p \
400 - [ \ I"’A \"\. ["‘v ,I‘ l.\I ‘n\ ,’/\\ \
200 - ‘l ‘\_‘I \ .\ l' \ ] V1§ “: .( \
o N N ) ~ N~
82650 8:28:50 83050 83250 8:34:50 8:36:50 8:38:50

Time (hh:mm:ss)




Agriculture, Ecosystems and Environment 283 (2019) 106575
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Prediction of enteric methane production, yield and intensity of beef cattle |

using an intercontinental database
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The use of energy conversion factors
(forage content and regio-specific factors)
improves prediction accuracy
of beef cattle CH, production
and is preferred in national or global inventories
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Methane reduction in pregnant beef cows in

commercial production system

» Effect on methane emissions
e pregnant cows

* progeny at birth

Glasson et al. 2022

= Gastrointestinal microbiota

* Immune system
* Growth rates of the progeny
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Methane reduction in pregnant beef cows in
commercial production system

Maternal low dose bromoform supplementation

» Compare GreenFeed and handheld device to facilitate implementation on-farm
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Preliminary results
J CO, by 6.7%
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Methane throughout the beef cattle production
cycle in southern Australia

e Low dose seaweed Progeny
* Seaweed and anti-methanogenic feeds [ girth to Plate
* Biserrula and seaweed
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Methane throughout the beef cattle production
cycle in southern Australia

e Pregnant cows (Seaweed) * Pregnant cows (Seaweed)

~
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* Feedlot (Seaweed + anti methanogenic)

J
N

J

v * Grazing (Seaweed + anti methanogenic)

e Growing (Biserrula + Seaweed)

e Grazing (Biserrula + Seaweed)

* Feedlot (Biserrula + Seaweed)
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Methane throughout the beef cattle production
cycle in southern Australia

e Compare GreenFeed machine vs Hand-held device vs Agscent device
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Beef cows calvingin
early spring 2023 are ] |
needed for research. ==

If you want to learn
more about this
opportunity, please
contact Mariana for -

further details.
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T KNow HoW To MILK
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GLOBAL METHANE BUDGET 2008-2017 SAOIO

TOTAL EMISSIONS PN TOTAL SINKS
>100 g%,

Bottom-up Top-down VEYS 576 625 556
view (BU) view (TD) P (500-798)(501-574)

r A . A

128 111 206 217 30 30 149 181 222 37 595 518 30 38

(113-154) (81-131) (191-223) (207-240) (26-40) (22-36) (102-182) (159-200) (143-306)(21-50) (489-749) (474-532) (11-49) (27-45)
. Sink from
) chemical reactions

L 4 ; in the atmosphere
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Fossil fuel e e e Biomass and biofuel Wetlands Other natural L Sink in soils

production and use burning emissions
Inland waters, geological,

oceans, termites, wild animals,

EMISSIONS AND SINKS permafrost, vegetation
SECCO LT

In teragrams of CH, per year (Tg CH, yr-1) average over 2008-2017
* The observed atmospheric growth rate is 18.2 (17.3-19) Tg CH,4 yr1. The difference with the TD budget imbalance reflects uncertainties in capturing the observed growth rate.

Natural and anthropogenic fluxes

Saunois et al. 2020



2020 U.S. Nitrous Oxide Emissions, By Source

Manure Transportation
Management 4% Other
5%

Chemical
Production &
Other Product

Uses
5%

o

Stationary
Combustion
5%

Wastewater
Treatment
6% Agricultural Soil
Management
74%

U.S. Environmental Protection Agency (2022). Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2020

Nitrous oxide, more
commonly known as
“laughing gas,” is a potent
greenhouse gas, 300 times
more powerful than carbon
dioxide



Measuring Methane

@
Py
* GreenFeed I
* Sniffers (electronic nose) y

 Hald-held laser methane detector
e Portable accumulation chambers

* Respiration chamber

- .
SF permeation tube ‘_;
calibrated in laboratory
P Emission of CH4 and SF6
; : around nostrils of the animal

e Sulfur hexafluoride technique (SF6)

e Satellites




Methods of Intervention

P————

Inhibiting Enhancing non- Quantitative Stock numbers
methanogens methanogens genetics (animal)
r - 1 -
L Defaunailziun, Diet Innoculants, e.g. rai{:ptr:riﬁ':ﬁ d
= farl manipulation Probiotics, incl. Genomics e ent'erprise mix
Antiobiotics, et Ll
E.E. Forage Grazin
: E
— ionophores, L quality, management
bacteriocins, forage Plant breeding et
viruses -
rocessin T
P 8 Finishingin
Feed feedlots
additives Rumen
= conditions, eg.

buffers

k= Fats and oils

Synthetic chemicals, e.g.
= nitrate, halogenated
compounds

L Natural compounds,
e.g. tannins, nisin

b Vaccination
Cottle et al. (2011)
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