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Environmental Impact (Global)
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The observed atmospheric growth rate is 18.2 (17.3-19) Tg CH, / yr. The difference with the TD budget imbalance reflects uncertainties in capturing the observed growth rate.
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Methane ~70% Livestock GHG

Table 5-1: Emissions from Agriculture (MMT CO: Eq.)

Gas/Source 1990 2005 2014 2015 2016 2017 2018
CO: 6.7 7.5 7.5 7.8 7.1 7.6 7.7
Urea Fertilization 2.0 31 39 4.1 4.0 4.5 4.6
Liming 4.7 4.3 3.6 3.7 31 3.1 3.1
CHs 217.6 238.8 234.3 241.0 245.3 248.4 253.0
Enteric Fermentation 164.2 168.9 164.2 166.5 171.8 175.4
Manure Management 371 51.6 54.3 57.9 59.6 59.9 ®
Rice Cultivation 16.0 18.0 15.4 16.2 13.5 12.8 .
Field Burning of Agricultural Residues 0.3 0.4 0.4 0.4 0.4 0.4 0.4
N:D 330.1 329.6 366.7 365.8 348.1 346.2 357.8
Agricultural Soil Management 3159 313.0 349.2 348.1 329.8 3274 e
Manure Management 14.0 16.4 17.3 17.5 18.1 18.7
Field Burning of Agricultural Residues 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Total 554.4 575.9 608.6 614.6 600.5 602.3 618.5

Mote: Totals may not sum due to independent rounding.

EPA, 2020
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Methane Mitigation Strategies
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Potential Solutions - Lipids
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Caro et al. 2016
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Potential Solutions - Diet
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Potential Solutions - Diet
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Methane Mitigation Strategies
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Feed Additives

Methane Reductions from Feed Additives

v Mean Difference
Additives e

Seaweed -103.6
Fatty acids 845
3NOP ' : -66.4
Oregano -48.0
Tannins -461
Nitrate - | 328
Agolin 277
Monensin -15.6
Biochar -10.0
Cinnamon -10.0
Garlic B s

Saponins 33

-80.0 -60.0 -40.0

Mean difference of methane production (g/d)

@ CLEAR Center

- Honan et al. 2021
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Macroalgae - In Vitro
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Macroalgae - in Vivo
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Follow-up Questions

= Would the microbes in the gut get used to it¢

» Would the seaweed be stable over a long
fime In storage®e

» Would the taste be affected?

» Or would the seaweed affect the cows’
health or milkk production?
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Seaweed cuts emissions 80% - Beef
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Seaweed - Mode of Action
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Improved ADG - Beef
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3NOP cuts emissions 32% - Dairy
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3NOP - Early Life Intervention
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SNOP - Mode of Action

- 1.5 billion cattle
- 1.1 billion sheep
- 0.9 billion goats

Livestock ruminants

Waste

Plant material
(mainly
cellulose)

Propionate
Butyrate
Acetate
H, —> CH,
co,

Up to S00 1 CH,
per day

CO, CH,

3-nitrooxypropanol Plant )
added to the feed ~ Material
(60 mg per kg dry

matter) inhibits

methane emissions

by 30%
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Plant Bioactive Compounds - EO
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Bioactive Compounds — Tannins/EO
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Plant Bioactive Compounds - Tannins

Treatment

Parameter” CON DGM EGM
Number of cows 11 10 0
CH., (g/cow per day) Sl 375" 380"
CH, (z/kg of DMI) 1" 2. 2° 21 5"
CH, (z/kg of milk) RETR Y I .o
Milk vield (kg/d) 13.4" 15.0° 11.5°
Moate et al. 2014
Diet ! Short Sheep Vineyard and micro winery
Variate SEM 2 N
CON RGM  WGM f ’
Number of cows 11 10 10 -
Total DMI ° (kg/d) 18.4 18.8 18.6 0.29
Methane emission (g/d) 383 326 326 129
Methane intensity (g/kg ECM ¢)  13.3 12.8 12.5 047 |

SUSTAINABLE AGRICULTURE a:
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Methane Mitigation Strategies
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Diet/Nuvutrition/Genetics
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Methane Intensity
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Improving Production/CH, Intensity
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Improving Production/CH4 Intensity
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Improving Production
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THE WHITE HOUSE Administration

ERIEFING ROOM

Joint US-EU Press Release on the
Global Methane Pledge

m h SEPTEMBER 18, 2021 « STATEMENTS AND RELEASES

GLOBAL METHANE HUB

ited States and European Union announced today the Global Methane
| an initiative to reduce global methane emissions to be launched at the

mate Change Conference (COP 26) in November in Glasgow. President

Red U CI ng m et h a n e gas aind European Commission President Ursula von der Leyen urged
IS t he f a Stest way to ies at the U.S.-led Major Economies Forum on Energy and Climate to

o = Pledge and welcomed those that have already signaled their support.
address climate change
| n t he S h Ort te rim /A 1€ is a potent greenhouse gas and, according to the latest report of the

pvernmental Panel on Climate Change, accounts for about half of the 1.0

Methane emissions have contributed to roughly 30% of

current warming, causing harm to communities around Celsius net rise in global average temperature since the pre-industrial
the globe. Reducing methane by 45% is crucial to

reducing warming by 0.3 degrees Celsius by 2040 and pidly reducing methane emissions is complementary to action on
putting us on a path to a healthy future.

dioxide and other greenhouse gases, and is regarded as the single most
re strategy to reduce global warming in the near term and keep the goal

ing warming to 1.5 degrees Celsius within reach.



Other Solutions

= Animal Breeding and Management (5)

precision feeding (4)
= Forages (8)
= Rumen manipulation (16)

From metrics to solutions - curbing methane emissions in
EEEEEE agriculture
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Conclusions

= Several solutions to mitigate GHG

emission exist

the market

= [N low INncome countries
INfensity can be substan

= For methane some exciting and
oractical solution on the way — still not on
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Thank Youl!

“It must be my agent. | got a gig sequestering

Ermias Kebreab
ekebreab@ucdavis.edu

carbon.”
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