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Emissions of Greenhouse Gases by Sectors
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Livestock-Based Methane Emissions

About a quarter of U.S. methane emissions come straight out of livestock,
most of it from belching.
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95% -
Microbes in the
cow’s stomachs

break down cattle

feed into useable
sources of energy

and protein and
produce methane.

Manure collection ponds
generate about a tenth of
all U.S. methane emissions.

SOURCES: EPA; FAO
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GENETICS IS PART OF THE
LONG-TERM SOLUTION
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Milk production increased through selection

U.S. milk production and dairy herd, 1980-2014
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Genetic trends increased through selection
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Animal variation

ACTANIAN

Genetic variance Environmental Phenotypic variance
variance




Pedigree

Markers

AARHUS
/ NP UNIVERSITY

N

“an w,%o
S %,
ZERO GREENHOUSE GAS EMISSION AGRICULTURE ‘ CORALIA INES V MANZANILLA PECH %@ e'?
28 JUNE 2021 POSTDOC
TECHNICAL SCIENCES

%

N
RS



/v

PREDICTING PERFORMANCE
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Multitrait genomic prediction of methane emissions in Danish Holstein cattle

C. I. V. Manzanilla-Pech, = D, Gordo,' G. F. Difford,"? P. Lavendahl,’ and J. Lassen’
Department of Molecular EIDlDQ}' and Genetics, Aarhus Unnrerelty,r PO Box 50, DK- 883{] Tjele, Denmark
Department of Breeding and Genetics, Nofima AS, PO Box 210, N-1431 As, Norway

*Viking Genetics, Ebeltofivej 16, Assentoft, 8960 Randers, Denmark

0.90
0.80
0.70 [
0.60 I
.
= - I |
S 050
o
=
0.40 I I E3
0.30 I -
5
0.20
0.10 . [ - |
0.00
& & & A\& & ; & & & & : & X & R
: a7 > : - M / 3
» & & 7 & & S : & & S & Py &
g A9 . ch © 3 ; B \ » N
v & > & & & & & & &
Al o » ‘97 be- s ) ) C(\
v 9
WBLUP [ISSGBLUP
/ AARHUS z
NP UNIVERSITY Figure 1. Accuracies of prediction of genomic EBV for methane, averaged across 10 validation groups per sub-scenario for BLUP and single-

TECHNICAL SCIENCES step genomic BLUP (SSGBLUP). CH; = methane concentration, OR = only reference, VR = validation + reference. Error bars represent SE.



J. Dairy Sci. 104
https://doi.org/10.3168/jds.2020-19889

© 2021, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association®.
This is an open access article under the CC BY-NC-ND license (hitp-/fcreativecommons.org/licenses/by-nc-nd/4.0/).

Breeding for reduced methane emission and feed-efficient
Holstein cows: An international response
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Genes for methane emission
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Genome-wide association study for methane emission traits
in Danish Holstein cattle

Manzanilla-Pech et al., 2021 JDS Under revision
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Challenges

* New trait (recorded less than decade ago)
« Scarce records (few animals, multiple methods)
+ Few studies (different countries)

* Disentangle the relationship between efficiency and
methane emissions

« Account for methane emissions in the breeding goal
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Researchers need:
A phenotype easy to select for

without negatively impact the other
traits

Policy impact

Climate impact:

Reduce the CH4 emissions
produce currently by the
livestock sector

Genomic
prediction
including QTL
information

GWAS, Find
important QTL

Decision making
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Research

Trait definition:
ppm, gr/d,
methane
intensity, yield
or residual

Correlated
response with
ECM and BW

(or BCS)

Methane CH,
emissions in dairy
cattle

Feed efficiency
interaction (RFI)

Energy
balance/Saved
energy
interaction
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Industry/Farmers needs:

A phenotype that can be easy to
understand and practical

Implementation

Future research: Investigate
different methodologies
that improve the genomic
selection accuracy

Evaluation
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