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INTRODUCTION

• Methane from enteric emissions contribute to ~50% (0.58 kg CH4 per kg 
FPCM) of total greenhouse gas emissions from milk production (FAO, 
2018; Vidican, 2023) 

• Methane (CH4) and carbon dioxide (CO2) emissions are heritable, 
enabling genetic selection for reduction (Cassandro et al., 2010; Breukelen, 
2023)

• National breeding programs can significantly reduce GHG emissions

• Phenotypes currently collected by universities, research centers, 
associations, and private companies worldwide



ANAFIBJ OBJECTIVES

• Collect GHG Emissions Data:
• Greenfeed®

• Moologger®

• Collect Novel Data for Innovative Traits:
• Milk Spectra Records (MIR)

• Data Validation of Proxies

• Develop Tools and Services:
• Reports for Farmer

• Establish Genomic Evaluations:
• Incorporate Innovative Traits
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GREENHOUSE GAS 
PROJECTS
MATERIALS AND METHODS

A partnership of Italian breeding companies, universities, 
experimental farms, research centers, and private companies 

focused on phenotype collection, research, and 
standardization
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PHENOTYPE COLLECTION
MATERIALS AND METHODS

Collection of methane, carbon dioxide emissions, feed intake, MIR, and water intake data on 
Italian Holstein young bulls and commercial cows in Italy.
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GHG DATA POOLS

First ANFIBJ 
Greenfeed system 

comes online

First Nutristar 
Greenfeed systems 
begin data collection
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collection
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Moologger

First University of 
Bologna Sniffers 
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ANAFIBJ sniffers 
begin collection in 
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2018 - Pres. 11/2022 - 04/2023 05/2022 – Pres. 02/2024 - Pres 05/2024- Pres. Future: 2025-2028

15 days/group
ANAFIBJ

1 Greenfeed
250 Bulls

Genetic Center
Half Year
Nutristar

2 Greenfeed
30 Cows

Commercial Farm

Year Round
Uni. Piacenza

1 Greenfeed
110 cows

Commercial Farm
Year Round
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2 Moologgers
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Experimental Farm
10 herds per/sniffer 
for 3 years

ANAFIBJ
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=7,500 total
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Nutristar turns on 2 
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05/2024- Pres.

Year Round
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2 Greenfeed
60 cows

Commercial Farm



GEBV of Novel 
Traits
FUTURE RESULTS

• ~ 250 bulls

• Currently 3 new traits:
• Feed Efficiency

• CH4 Emissions

• CO2 Emissions 

• Current Single Trait ssGBLUP Model:

• y = DOB + AGE + CG + ag + pe + date + e

• Future evaluations will correlate production traits with all new 
sustainability traits. 

Genetic correlations between feed intake and GHG emissions measured on young bulls 

with production and reproduction traits measured in Italian Holstein cows

F. Tiezzi, R. Finocchiaro, L. Benzoni, J. T. Van Kaam, M. Marusi, R. Bozzi, M. Cassandro



HerdUP Farmer Tool
RESULTS Development of a Simplified Tool for Assessing Climate Change Impact in Dairy Cattle Farms

G. Gislon, M. Zucali, V. Ferrari, M. Marusi, A. Sandrucci, A. Tamburini, S. Mondini, R. Finocchiaro, M. Cassandro



ITALIAN HOLSTEIN YOUNG BULLS: 

GREEN PASSPORT
FUTURE RESULTS



CONCLUSIONS

• Crucial Data Collection Pipeline

• Enhanced data collection in commercial farms

• Large database of sustainability traits crucial for developing 

national inventory of (direct and proxy) phenotypes

• Vital for establishing genetic evaluations

• LCA is a key-tool to perform high-quality technical assistance 

using an holistic approach (nutritional, genetic, agronomic…).



Thanks!

Jonathan Layton jlayton@anafi.it www.anafibj.it
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