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0.  A brief introduction … 

1. Experiences in other countries (The Netherlands, Italy and UK) 

2.  Our experience

a | METALGEN project (2018-2020)
b | Recording system in COMMERCIAL FARMS (2020 …)
c | GO NEOWAS Phenotypic reports and genetic/genomic evaluation

3. Conclussions 



0.  A brief  introduction …



0 | introduction → the evolution of  breeding goals until nowadays in CONAFE

1980

1990

2000

2010

2020

Genomic Selection

€

€

€

€

€

production

+type
+Fertility,  longevity

+Health traits

+Sustainability
+Eficiency

+Resiliency



0 | introduction → cow of  the future generation …

Feed efficiency  

Enviromental impact

Milk yield and composition

• fertility

• Longevity

• Health

• Docility

• Type

Resiliency

Social view about farming and dairy sector
Adapted from Berry (2014)





0 | introduction → methane emissions 

Why do we have to select for lower CH4?
10-12% loss of 
energy intake
(Jonhson & 
Jonhson, 1998 ) 

24x HP of 
CO2

Pereira, A. M., de Lurdes Nunes Enes Dapkevicius, M., & Borba, A. E. (2022). Animal Microbiome, 4(1), 5.

↑↑efficiency



0 | introduction → How can we measure methane?

GreenFeed

Respiration chambers SF6

Sniffers

Images from Cabezas-Garcia, E. H. (2017) and Gonzalez-Recio (2018)





1.  Experiences of  other countries: The Netherlands | ITALY | UK 
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1.1.  Experiences of  other countries | Methane recording in The Netherlands



Climate envelope
• Data collection with sniffers and GreenFeed
• Preliminary genetic parameters
• Microbiability
• N and P use efficiency

Current Projects

Climate Smart Cattle Breeding

● Goal to have breeding values available for selection

● Recording methane on 100 farms

● Parameter estimation and developing a selection index
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1.

Methane recording with sniffers

1.1.  Experiences of  other countries | Methane recording in The Netherlands

• 53 currently installed on farms, installation is ongoing

• Sniffers will be installed for 2 years 
• Recording methane on over 15,000 cows on 100 farms

Sniffer
(WD-WUR v1.0, Carltech BV, NL)

• Installed at milking robot

• Measures concentration (ppm)

• Does not record head position

• High throughput

• Cost effective



Why does The Netherlands want to do large scale recording?

https://doi.org/10.1016/j.animal.2021.100294 (de Haas et al. 2021)

Methane intensity (g/kg)

§ With no selection

§ Genomic prediction

§ Theoretical maximum
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1.1.  Experiences of  other countries | Methane recording in The Netherlands

https://doi.org/10.1016/j.animal.2021.100294




Experiences of  other countries | Feed efficiency in UK 



1.2.  Experiences of  other countries | UK

EnviroCow INDEX
• Genetic index available since August 2021
• Produced in UK national genetic evaluations by AHDB
• Incorporates feed efficiency, lifespan, fertility and production
• Feed efficiency uses type data to estimate body size and maintenance as well as feed intake data
• Aim is to reduce emissions per unit output

Scaled -3 to +3
+ is better
Published for sires and 
genomic tested females



Experiences of  other countries | Feed efficiency in ITALY



1.3.  Experiences of  other countries | ITALY



1.3.  Experiences of  other countries | ITALY



1.3.  Experiences of  other countries | ITALY

The Laser Methane Mini 
device (Crowcon Detection 
Instruments) is used to 
measure enteric methane 
emissions on young Italian 
Holstein Friesian bulls 
(between 4-12 months of 
age) to be sent to AI in Italy. 



1.3.  Experiences of  other countries | ITALY

for each animal:

15 days GreenFeed
15 days Sniffer
30 days recording 
RIC and water RIC 





3.  Our experience | Spain 



a | METALGEN Project | 2018 - 2020

YEARS N.COWS N.FARMS

2018-
2022

aprox. 3,000 25

Collecting data in comercial farms using SNIFFERS

Led by González-Recio



a | METALGEN Project | 2018 - 2020

1. Study the best non-invasive and 
efficient  method to measure 

methane emissions in a large number of 
animals.

2.  Determine which microbiota improves 
feed efficiency and reduces greenhouse gas 
emissions.

3.  Design feed rations and breeding
strategies to obtain more efficient animals, 
improve the competitiveness of livestock farms, and 
mitigate emissions associated with milk production.

Led by O.González-Recio



a | METALGEN Project | 2018 – 2020 | results ...

• Definition of the phenotype (Rey et al. 2018)

• Genetic parameters (López-Paredes et al. 2020)

• Correlations with other traits (López-Paredes et al. 2020)

• Selection index of feed efficiency (Gonzalez-Recio 2020)

• Impact on future generations (Gonzalez-Recio 2020)

• Study of microbiota and how to include it in to the breeding
program (Saborio-Montero, 2018,2020, López-Paredes 2021)



Phenotypic reports

Genetic/genomic
evaluations
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b | Recording system in COMMERCIAL FARMS (2020 …)

4 sniffers



c | Phenotypic reports and genetic/genomic evaluation
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CH4 vs Milk Yield CH4 vs days in milk

Summary



Diference between 10% more 
efficent and 10% less efficent

Emissions by output

3.89 g CH4/kg of milk
93.4 g CO2/kg of milk

Feed saving
437 kg/cow/yr

0.65 km by car 



SSTP genomic evaluation (june 2023)

• Model SSTEP

y= x b + 𝑧! u + 𝑧"p + e

phenotypes pedigree

genotypes

ssGBLUP

GEBVs

𝐻#$ = 𝐴#$ +
0 0
0 𝑮#𝟏 − 𝑨𝟐𝟐#𝟏

>170.000

> 12,000 > 300.000

c | Phenotypic reports and genetic/genomic evaluation

mix99, apax , relaX2, hginv, diag_iA22 (Luke 2023)



SSTP genomic evaluation (june 2023) | results

• Genetic trends (>70% fiab)

Not increase CH4 



SSTP genomic evaluation (june 2023) | results

• Genetic correlations with other traits and expected genetic responses …

MY PY FY FERT LW BCS RFI

MeC (ppm) -0.11 -0.04 0.37 -0.09 0.23 0.35 0.30

MeP (g/d) 0.03 -0.05 0.44 -0.20 0.66 0.32 0.16

Genetic Response using selection index (Relative importance: 16% of RFI and RMeC)

-4.9 ppm 280 kg 11.4 kg 9.9 kg -0.4 d 0.6 kg -0.2 -12.4 kg

+59.6 €/cow/yr



SSTP genomic evaluation (june 2023) | results

Emissions intensity (Gonzalez-Recio et al. 2020)

Inclusion in to the breeding program



To sum up …

Methane emissions should be incorporated to the
breeding goals in dairy cattle due to:
• Enviromental importance
• Economic importance
• Social importance

In Spain we are going to publish our genetic
evaluations of methane emissions the next june using
SSTP approach. 

It is necessary to have more data and information
(colaboration with other countries??) to disentangle the
relationship between methane and other traits, but
preliminary studies don´t show any antagonism.



¡Gracias! | thanks ! | grazie! | dank! | go raibh maith agat!


