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• 2015-2020, $10.3M
• Filippo Miglior, Flavio Schenkel, Paul Stothard

• International database for Feed Efficiency and 
Methane Emissions

• Australia, Canada, Denmark, Switzerland and 
USA

• Single Step genomic evaluation for FE launched 
in Canada in April 2021

• 2020-2024, $12.5M
• Christine Baes, Marc-André Sirard, Ronaldo Cerri, Paul 

Stothard

• Closer-to-biology fertility traits
• New health trait evaluations (Johne’s, Leukosis, 

Respiratory Diseases, Calf Health) 
• Further analysis of Feed Efficiency & Methane Emission 

data 
• Evidence-based epigenomic data to complement 

genetic selection strategy
• Same EDGP partners + Brazil, Spain and Germany

• Development of Genomic Evaluations for Resiliency
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5. Multi-
Generational 
Effects and 
Epigenetics 

1. “Closer-to-
Biology” Fertility

3. Feed Efficiency 
and Methane 

Reduction

6. Data Management 7. GE3LS: Optimizing traits to 
maximize sustainability and 

societal acceptance

8.Translation and 
Implementation

2. Enhanced 
Disease Resistance

4. 
Genomic and 

Environmental 
Relationships

Genomic tools to 
select for 

sustainable cows

The Resilient Dairy Genome Project
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Feed Efficiency

In order to conduct Feed Efficiency and Methane evaluations, 
six key data elements are required:

a) Daily feed intake (full lactation or at least from 5 to 150-
200 DIM)

b) Milk production data (once a week, or once every two 
weeks)

c) Body weight (as frequent as milk production data)
d) Routine feed analysis for continuous estimation of daily 

dry matter intake
e) Genotypes
f) Individual methane measurements
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National and International Partnerships
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The Approach

Dataset goals:
• Feed efficiency: 17,000 cows
• Methane emissions: 7,800 cows

3. Feed Efficiency & 
Methane Reduction
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8Van Staaveren et al., in preparation
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9Van Staaveren et al., in preparation
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Dry Matter Intake (g/day) CH4 (g/day)

N (cows) Mean SD CV (%) N (cows) Mean SD CV (%)

AUS 15.989 (430) 23,55 4,36 18.5 1.311 (284) 486 87 17.9

CAN 45.524 (1.606) 21,98 5,40 24.6 3.591 (652) 453 109 24.0

CHE 28.705 (174) 21,31 3,88 18.2 572 (71) 439 73 16.8

DNK 13.963 (665) 22,19 3,85 17.4 6.192 (270) 354 63 17.9

ESP 10.908 (583) 22,99 4,56 19.8 3.066 (1.160) 181 65 35.9

USA 545.133 (5.560) 24,02 5,16 21.5 1.894 (52) 469 88 18.8

Van Staaveren et al., in preparation
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• Each pixel 
represents one 
week of lactation, 
with a total of 88 
weeks of lactation 
when combining 
1st and 2nd parity.

Stephansen et al., 2022Lactation 1 Lactation 2

La
ct

at
io

n 
1

La
ct

at
io

n 
2

12



2022-04-12

7

o 0.58 + 1.00 + 1.65 = 3.23 kg Dry Matter + 0.055 kg Methane
o Total savings of $0.89 / kg DM / cow / lifetime 13Kistemaker & Richardson., 2022
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• 1 kg of more efficiently converted Dry Matter Intake (DMI) during the 
cow’s first lactation
à$0.89 in lifetime savings per 1 kg of Dry Matter saved in first lactation
Feed Efficiency evaluations reduce Dry Matter Intake (DMI) by 53 kg per 5 
RBV points

o After peak in first lactation
o 10.6 kg per RBV point

• Combine 10.6 kg with $0.89 per kg
à1 point RBV increase in Feed Efficiency in a sire’s proof is expected to 
reduce feed cost in daughters by $9.43 14Kistemaker & Richardson., 2022
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15Diagram adapted from Hoffman et al. 2000;  Chud et al., 2020; Jamrozik & Kistemaker 2019 

• Single-Step Evaluation: April 2021
• Three Traits:
• Dry Matter Intake (DMI)
• Energy Corrected Milk (ECM)
• Metabolic Body Weight (MBW)

• Two Lactation periods: 
• 5-60 Days in milk
• 61-305 Days in milk
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- Feed Efficiency and Methane Emission data difficult to obtain, but 
industry and government are very motivated

- International collaborations required both short and long term
- Standardization of data challenging

- Feed Efficiency (and likely methane emissions) change over time
- Appropriate and careful modelling required

- Additional data / expertise required for full leverage of information 
(e.g. microbiome, other “Omics” technologies, physiology, etc.)
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• Short term (August 2022)
• Include Feed Efficiency in indexes (LPI und Pro$)
• Develop Breeding value estimation for methane
• Ensure data collection continues smoothly

• Midterm (2023 - 2024)
• ”Resiliency Index” development

• Longer term (> 2024)
• Ensure long-term data collection – ideal to keep current partners
• International collaboration extremely important due to high cost of data
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