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The GLOBAL NETWORK project

= A 4-yr project funded through The Joint
Programming Initiative on Agriculture, Food
Security and Climate Change (FACCE-JPI);
US national funding through USDA-NIFA

= Objectives:

= Create, update, and expand animal and feed
databases for mitigation of enteric methane

= Gain understanding of the conftribution of genetic
and microbial factors to variation in enteric
methane production

= Validate markers of enteric methanogenesis for
the development and monitoring of methane
mifigation strategies in ruminants



The GLOBAL NETWORK project

= Create, update, and expand a database of
mitigation strategies aimed at improving dietary N
vtilization and lowering N excretion and ammonia
and nitrous oxide emissions from manure

= Develop Standard Operating Procedures (SOP) and
guidelines for conducting and assessing data from in
vitro and in vivo studies designed to evaluate
nutritional strategies for mifigation of GHG and NH,

= Develop new and evaluate existing models for
predicting methane emission and N excretions under
various nutritional, animal, and farm management
scenarios

* |dentify and recommend GHG and NH; mitigation
technologies that are practical and feasible



Research method reviews

Animal Feed Science and Technology 216 (2016) 1-18
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Review article

Design, implementation and interpretation of in vitro batch @Cmsmﬂc

culture experiments to assess enteric methane mitigation in
ruminants—a review

Ydnez-Ruiz D.R.#*, Bannink A.", Dijkstra J.<, Kebreab E.9, Morgavi D.P.¢,
O’Kiely P.7, Reynolds C.K.2, Schwarm A.", Shingfield KJ."J, Yu Z.¥, Hristov A.N.!



Research method reviews

Animal Feed Science and Technology 219 (2016) 13-30

Contents lists available at ScienceDirect

Animal Feed Science and Technology

journal homepage: www _elsevier.com/locate/anifeedsci

Review article

Review of current in vivo measurement techniques for (!)Cmmk
quantifying enteric methane emission from ruminants
KJ. Hammond?, LA. Crompton?, A. Bannink?®, J. Dijkstra®, D.R. Yafiez-Ruiz ¢,

P. O’Kiely*, E. Kebreab', M.A. Eugéne?, Z. Yu", KJ. Shingfield J, A. Schwarm¥,
A.N. Hristov!, C.K. Reynolds®:*
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%/ll\\% J. Dairy Sci. 101:1-20
,% https://doi.org/10.3168/jds.2017-13536

\ ' / © 2018, THE AUTHORS. Published by FASS Inc. and Elsevier Inc. on behalf of the American Dairy Science Association®.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

Symposium review: Uncertainties in enteric methane inventories,
measurement techniques, and prediction models’
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Global methane inventories

Schwietzke et al., 2016 (Nature)
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How reliable are the isotope data?

Turner et al., 2017 (PNAS)
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....a large overlap in isotopic signatures of
fossil fuel and non-fossil
methane........analysis presented here
demonstrates that an increase in fossil-
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contributor to the renewed growth in
atmospheric methane since 2007

Wang et al., 2016 (Science)
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= Databases being developed:

* Individual animal database (dairy, beef,
small ruminants)

= Treatment means database
= Microbial database

= Treatment means database
= 1,796 observations from 410 references

= From 1964 to 2016

= MitiGate (http://mitigate.ibers.aber.ac.uk/)
database merged; raw data provided by authors

= 31 freatments/treatment groups identifies



http://mitigate.ibers.aber.ac.uk/

Treatment means database

= Preliminary data for cattle (CH,,
g/d):

3NOP -85.37 21.70 -127.90 -42.84 <0.001
BCM -43.80 12.70 -68.69 -18.91 <0.001
Essential oil -15.80 5.29 -26.17 -5.44 0.003
Fatty acid -24.04 3.15 -30.21 -17.87 <0.001
Fumaric acid -14.93 10.48 -35.47 5.61 0.15
lonophore -10.91 4.72 -20.16 -1.67 0.02
Nitrate -43.10 6.09 -55.03 -31.17 <0.001
Nitroethane -46.23 20.75 -86.89 -5.56 0.03
Probiotic -0.13 6.73 -13.32 13.07 0.98

Saponin -57.97 18.16 -93.56 -22.38 0.01
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in dairy cattle using an intercontinental database
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Database (n=5,249)

Europe; n = 3,015

from 82 studies

South America; n = 108
from 3 studies

North America; n=1,932 Australia & New Zealand;
from 65 studies n =194 from 5 studies



Production Models

Model Development

Model Performance

Level Model Predictor RMSPE, %
1 GEI Level GEl 15.8
2 DMI Level DMI 15.6
3 DMI & NDF Level DMI, NDF 14.5
4 DMI & EE Level DMI, EE 15.8
5 Dietary Level DMI, EE, NDF 14.8
6 Dietary Composition Level EE, NDF 24.1
7 MY Level MY 20.1
8 ECM Level ECM 18.7
9 Performance ECM, MP 17.7
10 Animal Level DMI, EE, NDF, MF, BW 14.5
11 Animal without DMI Level EE, NDF, MP, ECM, BW 16.3
- IPCC, 2006 GEl 16.1
- IPCC, 1997 GEl 16.6

16
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J. Dairy Scl. Invited Review

NITROGEN IN RUMINANT NUTRITION: A REVIEW OF

MEASUREMENT TECHNIQUES

A. N. Hristov®!, A. Bannink?, A. R. Bayat®, L. A. C 1‘0mpt011d,_ J. Dyjkstra®, P. Huhtanen!, E.
Kebreab®, M. Kreuzer®, M. McGee', P. Noziére', C. K. Reynoldsd, A. Schwarm®, K. J.

Shingfield™*, D. R. Yaiez-RuiZ, Z. T. Yu™



CEDERS - Capturing Effects of Diet on
Emissions from Ruminant Systems

ERAGAS project
October 2017 till November 2020

9 eligible partners; various supporting partners
Total 3-year budget € 3.527.000, -

Building on & strong alliance with the FACCE-JPI Global
Network project & the GRA through the FNN (A. Hristov)

E RA GAS Ku MONITORING & MITIGATION OF GREENHOUSE GASES
= h FROM AGRI- AND SILVI-CULTURE



Capturing Effects of Diet on Emissions
from Ruminant Systems

9 partners France
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