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Feed efficiency and methane emissions are important trait groups with regard to 
environmental impact, sustainability and efficiency of dairy cattle production. The 
ICAR Feed and Gas working group was established as a permanent ICAR working 
group in 2015 to support ICAR’s key role of providing guidelines on animal recording to 
support farmers in daily management decisions and to deliver validated information for 
genetic evaluations. The working group developed its first guidelines in 2020. Current 
priorities of the working group are to update and extend these guidelines and facilitate 
and evaluate possibilities for international genetic evaluation.

Keywords: Feed intake, methane emission, guidelines,, international collaboration, 
genetic evaluation.

The ICAR Feed and Gas working group was established as a permanent ICAR working 
group in 2015 to support ICAR’s key role of providing guidelines on animal recording 
to support farmers in daily management decisions and to deliver validated information 
for genetic evaluation. The main objectives of the group are:

• To update and extend guidelines for recording dry matter intake and methane 
emissions in cattle, sheep and goats worldwide.

• To provide a forum to ensure international exchange of knowledge and project 
results for feed intake and methane emission and coordinate international 
collaboration in research and development.

• To conduct and report periodic international surveys
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• To elaborate challenges and possibilities for international genetic evaluation for 
feed efficiency and methane emission.

The ICAR Feed and Gas Working Group developed guidelines for recording and genetic 
evaluation of individual feed intake and methane emissions in 2020. There is a need 
to clearly define and standardize recordings for feed intake and methane emissions. 
The group works on updates of the guidelines including results of new developments in 
recording techniques, trait definitions and trait evaluation for feed intake and methane 
emissions. For instance, precision livestock farming provides new solutions to record 
individual feed intake by using 3D cameras to get reliable estimates of individual daily 
feed intake (e.g. Lassen et al., 2018, Bezen et. al. 2020). This technique is applied by  
research and industry organisations and first results and experiences are available. In 
particular, for individual methane emissions data new research results became available 
in the last two years. Guidelines will be reviewed to account for evolving science in the 
field, and practical tips on how to edit raw data to produce a reliable phenotype record 
for management purposes or further genetic analyses. 

Several countries, including Australia, United States of America, Denmark, Norway, 
Finland, New Zealand, The Netherlands, United Kingdom, and Canada have 
implemented a genetic evaluation of feed efficiency in the recent years (summarized 
by e.g. Brito et al. 2020 and Stephansen et al., 2021). Those countries are invited to 
provide descriptions of national genetic evaluations for feed efficiency. This information 
is provided in the genetic evaluation form of Interbull (GE Form). Here, practical 
information about data editing steps and models used for genetic evaluations will be 
provided. In future, the GE forms will be incorporated in the newly developed PREP 
database by the Interbull Centre. The PREP database is a platform developed by the 
Interbull Centre to enable users to upload descriptive information regarding performance 
recording, national genetic evaluation systems, and publication policies. The Feed & 
Gas working group and the Interbull Centre will work together closely to set up the 
PREP database for feed efficiency traits.

The widespread use of genomic information has enabled selection for scarcely recorded 
traits such as individual feed intake and methane emissions. However, to achieve 
desirable reliabilities of genomic breeding values for feed efficiency traits that are 
developed from feed intake data, a large reference population of 30,000 animals is 
suggested (Brito et. al. 2021). de Haas et. al. (2021) estimated that recording individual 
methane emissions on an average of 150 cows across 100 farms for a minimum period 
of 2 years is needed to achieve a desirable reliability of genomic breeding values for 
methane. Phenotyping several thousands of individuals for difficult to measure traits is 
still challenging for single countries. International collaborations to share and exchange 
phenotypes are of extreme importance in this regard. Here, we mention three initiatives 
to share data across countries. 

The Global Dry Matter Initiative (gDMI, de Haas et. al. 2014) was the first research 
initiative to collate feed intake records across countries in an international reference 
population to estimate genomic breeding values for dry matter intake (DMI). Fifteen 
partners (both science and industry) from nine countries worldwide collaborated to form 
a reference population of around 10,000 phenotyped and 6,000 genotyped animals. 
The outcome of the collaboration showed clear benefits by improving reliabilities of 
genomic breeding values for DMI for most countries (de Haas et. al. 2015). 
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The Resilient Dairy genome Project (RDGP; http://www.resilientdairy.ca) is a large-
scale applied research project funded by Genome Canada with the overall aim to 
provide genomic tools for selection of more resilient dairy cattle. The focus of RDGP 
is to build a large international reference population for feed efficiency and methane 
emission. The RDGP database currently holds 12,687 feed intake and 3,093 methane 
emission records of individual animals from seven partners. Within the RDGP all data 
are accessible by all partners to be used in their own national genetic evaluations.

Re-Livestock – Facilitating Innovations for Resilient Livestock Farming Systems is a 
large-scale international project to be started in September 2022 addressing challenges 
of the work programme HORIZON-CL6-2021-CLIMATE-01-06. The overall objective 
of Re-Livestock is to adopt and apply innovative practices across-scale (animal, herd/
farm, and sector) to reduce greenhouse gas emissions of livestock and increase 
resilience of the livestock sector. A work package is dedicated to investigating the 
contribution of breeding to a reduced impact of livestock on climate change mitigation 
and to the adaptation of livestock to climate change. Phenotypes and genotypes of 
around 13,000 cows (dairy and beef) will be merged across countries to perform multi-
trait genomic predictions.

Sharing and exchange of scarce and expensive-to-record phenotypes for genetic 
evaluation has been very successful within research projects (see initiatives mentioned 
above ) for feed efficiency (and methane emissions). In commercial applications, 
sharing data is still sensitive, and often data ownership issues and commercial interests 
hinder collaboration across countries. However, possibilities for the future are to apply 
methods, such as meta-analysis of national genomic evaluation results or the Interbull 
GMACE or SNP MACE methods (Jighli et. al., 2019) to increase the reliability of genomic 
predictions for feed efficiency traits and methane emissions.
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