SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
Fourth meeting of the European
Stakeholder Platform
June 28th, 2021 ‐ 9.00‐12.30
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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Agenda of the meeting
• Introduction – 9.00‐9.35
– Introduction, René Baumont, INRAE, coordinator – 9.00‐9.30
– What is in for stakeholders? WP4 ‐ Florence Macherez – 9.30‐9.35

• Project presentation, main outcomes – René Baumont 15’ + 10’Q&A
• Presentation of results, by WP leaders/repres. – 9.30‐11.00 – 10’ each + 5’ Q&A
–
–
–
–
–

On‐line data platform, WP3, Matthew Smith, Agrimetrics
Mapping infrastructures, interactive map WP1, P. Ryan, M. O’Donovan, Teagasc
Book of methods and guidelines for experimentation, WP3, B. Kuhla, FBN‐Leibniz
Refinement of nutritional methods, WP5 , C. Reynolds, UREAD
Biomarkers to predict GHG emissions & feed efficiency, WP6, G. Cantalapiedra‐Hijar
(INRAE), A. Vanlierde, CRA‐W
– Use of sensor data to phenotype behaviour, WP7, I. Veissier, INRAE
Break – 11.00 – 11.15

• Transnational Access (TNA) calls – 11.15‐12.00
– Overview TNA programme, projects supported, WP2 R. Dewhurst, SRUC
– Feedback TNA users: 1/ G. Chapman, ED&F MAN, 2/ P. Maroto, Univ. Cordoba

• Next steps – 12.00‐12.30
– Training & study tours, WP4 ‐ Philippe Dumonthier
– Next events, Future of SmartCow, René Baumont
– Stakeholders’ expectations, discussion, WP4 – Florence Macherez
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SmartCow: Fourth meeting of the Stakeholder Platform, On-line, 28th June 2020

SmartCow, a project to promote
coordinated use and development of
key European cattle research
infrastructures

1st February 2018 – 31st January 2022
Coordinator: Dr René Baumont (INRAE)

This project has received funding from the European Union’s Horizon 2020 research programme under grand agreement N° 730924
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Concept and overall objective of SmartCow
• Better coordination of research infrastructures (RIs) in the
cattle sector is necessary to develop more efficient
approaches to address the various challenges in cattle
breeding and research
• SmartCow is a first step towards the integration of RIs for
the European cattle sector,
• Improving the quality and ethics (implementation of 3R
principles) of experimental services in cattle research
• Giving access to the best facilities to the academic and
private research community to foster innovation in the cattle
sector
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14 partners across Europe
9 partners that bring RIs
• 11 major RIs distributed in 7 EU
countries
• 12 locations, which include 18
installations
• 2500 dairy and 750 beef cows

5 other partners for specific
skills
•

Agrimetrics : Cloud based data‐
platform

•

CRA‐W : NIR and MIR techniques
for phenotyping

•

Idele and EAAP: Dissemination and
stakeholders

•

INRAE Transfert: Project
management
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SmartCow WPs organisation and aims
Transnational Access (WP9 to WP19)

Selection
panel

Pre and post farm gate
stakeholders
(Stakeholder platform)
Academics (researchers,
students)

Joint Research

Networking
WP4: Dissemination
& stakeholders’ engagement

TNA users
(private and public)

WP1: Mapping
RIs

WP2: TNA
management

WP3:
Measurements
and data
management

SMARTCOW

Infrastructures,
installations and
facilities

WP5: In vivo
“gold standard”
measurements

WP6: Proxies and
less‐invasive
methods

WP7: Sensor based
phenotyping

Overall management and ethics (WP8)

• Networking activities: mapping RIs, adopting common language, the best
standardized techniques and data sharing
• Joint research activities: improving GSM and ‘proxies’ to phenotype new and more
complex animal traits
• Transnational access: providing researchers an easy access to high quality
services and resources
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Main achievements of first three years
Networking Activities
• Mapping of RIs across Europe, 1st release of the interactive map
(WP1  Patricia and Michael)
• Book of methods in cattle physiology and behaviour released
(WP3  Björn)
• SmartCow On‐line data platform for data management according
FAIR principles (WP3  Matthew)
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Main achievements of first three years
Joint Research Activities
• Refinement of gold standard methods in cattle nutrition
– CH4 chambers, digestibility and N balance (WP5  Chris)
• Biomarkers and proxies to predict GHG emissions and feed
efficiency – 1st models using faecal NIR and N15 (WP6  Gonzalo
and Amélie)
• Use of sensor data to phenotype behaviour
‐ validation guidelines, new algorithms (WP7  Isabelle)
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Main achievements of first three years
Transnational Access
• Overview of the TNA programme and projects supported after 4
calls (WP2  Richard)
• Experience and feedback from TNA users

Next steps
• Training and study tours programmes (WP4  Philippe)
• Planned events, future of SmartCow (René)
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Progress beyond the state‐of‐the‐art and impact
• Networking of cattle RIs developed for the first time at European scale (WP1
and all WPs)
• Wider, simplified, and more efficient access to the best research
infrastructures through successful TNA calls (WP2)
• Improved and harmonized services with more ethics in experimentation
through networking RIs and guidelines for methods (WP2 and WP3)
• Fostered innovation through a reinforced academic–industry partnership
through stakeholders engagement and industry participation to TNA projects
(WP2, WP4, WP9‐19)
• Education of a new generation of researchers through attractive training
courses and involvement in TNA projects (WP4, WP9‐19)
• Cross‐disciplinary fertilizations and a wider sharing of information through
the building of large databases and new collaborations (GRA‐FNN, …) (WP5,
WP6, WP7)
• Advances in the refinement of GSM, use of biomarkers and sensor data to
phenotype cattle nutritional and behavioural traits (WP5, 6 and 7)
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SmartCow – SWOT after three years
Strengths

Weaknesses

•

•

•

•
•

Good work dynamics within the
consortium
High interest and agreement on research
priorities from academic and industry
stakeholders
Successful TNA calls and attractive training
courses
Promising first results (NA, JRA and TNA)

•
•

Difficulty to attract eastern Europe
scientists in SmartCow activities until the
last TNA call
Some delays in research activities partly
due to staff turnover and Covid‐19
Difficulty to access to sensor‐based data

Opportunities

Threats

•

•

•
•
•

Collaborations established outside the
consortium to strengthen JRA
Expression of interest from new RIs to
participate
Cooperation with other projects
(GenTORE…) through the CDB
Support from the mid‐term reviewer and
SAB to continue beyond the 1st project

•
•

Covid‐19 => possible difficulties to
complete all TNA projects until 01/2022
Short time to disseminate final results of
the project
Changes in calls for Ris in Horizon Europe
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Thank you for your attention
SmartCow at a glance

First‐class Cattle Research Infrastructures
(RIs) across Europe:
• 11 major RIs distributed in 7 EU countries
• 12 locations, which include 18 installations
• 2500 dairy and 1000 beef cows
• Networking of RIs to inventorize resources,

harmonize procedures, and share data
• Joint research activities to improve

experimental methods and phenotyping capability
• Interaction with stakeholders to stay in line
with industry needs and improve dissemination

http://www.smartcow.eu/stakeholders/

TRAINING PROGRAM
For Scientists, Technicians, Stakeholders, PhD students
• Face‐to‐face training courses
• Free web‐conferences
• One‐day study tours in 4 different countries

http://www.smartcow.eu/resources/training/

TRANSNATIONAL ACCESS CALLS
Offers external users (academic and industry) free
access to SmartCow RIs
• 30 projects during the 4 years of SmartCow
• Access to around 10,000 cow‐weeks

http://www.smartcow.eu/calls/
This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under the Grant Agreement n°730924.
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
What’s in for stakeholders?
WP4 – Communication ‐ Leader: Bernard Esmein, EAAP
Task 4.2. Stakeholder engagement
Task leader: Florence Macherez, Idele
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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Stakeholders engagement
Objectives and who are stakeholders?
Objectives of stakeholders’ commitment in SmartCow
– Ensure wide dissemination of opportunities within SmartCow (TNAs,
trainings, study tours…)
– Ensure that the results of the SmartCow project have maximum
impact and that methodologies and tools are broadly disseminated
and appropriated throughout the cattle production chain
– Ensure relevance of activities
– Enlarge the network and prepare for a next project

Who are potential Stakeholders of SmartCow?
• key players and experts in the field of sustainable agriculture, animal
nutrition, genetics, health and welfare, farming technologies, climate
impacts…
• from industry, advisory bodies, farmers’ organisations, NGOs, policy
makers, academia
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Stakeholders engagement
Roles and benefits
‐ Obtain regular information, updates on progress, outcomes,
results, methodologies of SmartCow
‐ Contribution to dissemination among European stakeholders,
industrial and technical researchers
‐ Dissemination of SmartCow methods & results, harmonised
methodologies and best practices
‐ Promotion of access to Research Infrastructures (RI)

‐ Direct participation in
‐ Transnational Access calls (TNA)
‐ Trainings: physical (on RIs) & on‐line
(no tuition fees)
‐ Study tours
‐ Inventory your Research Infrastructures
(Limesurvey)

– Apply for funding
– Get trained
– Visit European RIs
– Register your RI
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Stakeholders engagement
Next meetings
1. European Stakeholder Platform: 1 meeting p. year (Brussels)
~ 14 EU representatives of branch organisations + Smartcow partners
June 5th, 2018
June 3rd, 2019
June 30th, 2020

2. National: 10 national workshops on partners’ RIs
~ 20‐50 participants per country
Next workshops:
Denmark
Aug 31rst, 2021 (/ Open house day)
Germany
Sept. 22‐24th 2021
Ireland
Sept. 18th 2021 (/ Open day)
Netherlands, France
Oct. 2021
Belgium
23rd Nov. 2021

3.

International events:
EAAP conference
SmartCow Final conference

Aug. 2021, Davos, Switzerland
Jan. 2022, Brussels, Belgium
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Stakeholders engagement
Members of the European stakeholder platform
Organisation
FABRE‐TP/EFFAB, EU Federation of Animal Breeders
Eurogenomics
FEFAC ‐ Federation of European Animal Feeding
CEMA, European Agricultural Machinery (repres. Lely)
Biores KU Leuven
Allflex
UECBV: European Livestock Meat Trading Union
GenTORE (EU‐funded project)
Animal Task Force
Eurogroup for Animals
European Commission: DG Agri, DG Research, DG Sante
Global Research Alliance on Green House Gases
ICAR International Committee for Animal Recording
LUKE, Finland

Type
Breeding
Breeding
Feeding
Farm tech. industry
Farm tech. research
Farm tech. industry
Farmers & industries
EU project
EU PPP
Animal welfare NGO
Policy makers
International org.
International org.
Research

Enlarged to the whole community of EU stakeholders
(1187 invitations, 65 registrations)
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP3 ‐ On‐line platform for data sharing
and ontologies
The SmartCow cloud‐based data platform
Task‐Leader: Anisa Aubin – Agrimetrics
Présenter: Matthew Smith ‐ Agrimetrics
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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SmartCow – WP 3.2
Data Management Plan (D3.1)
• Developed and refined Data
Management Plan
• Aligned with FAIR Data
Principles
• Now focusing on enabling
long‐term value from key‐
datasets from Networking
Activities, Joint Research
Activities and Transnational
Activities.
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SmartCow – WP 3.2
Cloud‐based data platform
• Catalogue created. Now priority to catalogue key datasets
• Examples of linked data over API created
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SmartCow – WP 3.2
Cloud‐based data platform
• Catalogue created. Now priority to catalogue key datasets
• Examples of linked data over API created
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SmartCow – WP 3.2 and WP 3.3
User engagement on platform, ontologies, semantics

• User workshops for data platform and ontology
development
• Workshop to identify linked data demonstrator
• Extended ATOL, EOL and AHOL to include key terms
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SmartCow – WP 3.2 and WP 3.3
Next steps

• Final updates to Data Management Plan
• Engagements to get key datasets on data catalogue
(including final user’s workshop)
• Serve ATOL, EOL, AHOL and new elements through
Agrimetrics ontology server.
• Update ATOL, EOL, AHOL as appropriate
• Showcase SmartCow linked data in new concept
explorer
• Create public graphical interface showcasing the linked
data (e.g. PowerBI dashboard)
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP 1 ‐ Fostering synergies through mapping of cattle
infrastructures, technologies and research projects
Leader: Michael O’Donovan, Patricia Ryan; Teagasc

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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Introduction
https://www.smartcow.eu/
Consortium
• 18 RI
– 13 dairy farms
– 3 beef farms
– 2 dairy and beef farms

Non‐ Consortium
• 40 RI
– 23 dairy farms
– 6 beef farms
– 11 dairy and beef farms
25
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Interactive Map
https://www.smartcow.eu/
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RI Search Options

27
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Facility Selection:
Option 1‐ by location

28

28
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Option 2
Refined filter

29

29

Option 3
RI List

30

30

15

Example using the refined filter

31

31

How to obtain information on a facility

32

32

16

33

33

34

34
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Conclusion
• The interactive map is unique, as it shows RI available
across Europe
• We would like to add additional non‐consortium RI
before the end of the project to represent more RI
across Europe

36
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP3 ‐ Standardise common guidelines for
measurements, data management plan
and Improving animal trait ontologies for
cattle
Leader: Björn Kuhla – Leibniz Institute for

Farm Animal Biology (FBN) Germany
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP5 ‐ Evaluation and standardization of nutrient use
efficiency and emission measurement techniques
Leader: Chris Reynolds – UREAD

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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SmartCow – WP5
Objectives of the WP
• AIM: To identify and address sources of variation
in key in vivo measurements of dietary nutrient
use efficiency and associated emissions of
methane and nitrogen by cattle
• To improve the accuracy and precision of
measurements
• Unify the methods used across SmartCow
infrastructures.
 Develop and/or standardize optimal diet digestion and N
balance procedures
 Perform ‘ring tests’ of respiration chambers and optimise
procedures for standardized methane measurements
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SmartCow – WP5
Approach and methodology of the WP
• Key Measurements within SmartCow:
– Digestion and N balance, including N excretion in
urine and faeces (feed and N efficiency)
– Methane (and carbon dioxide) emissions

• Key concerns: precision, accuracy, animal welfare,
resource efficiency
• Results will be analyzed to determine variation
due to location, sources of experimental error,
and animal variation.
– measurement error addressed to:
• Increase precision
• Minimize animal use

40
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Digestion Trials at Reading

41

SmartCow – WP 5
Data Summaries: N‐balance Data
• 3969 observations supplied from 16 locations (11 organisations)
• Mean number of observations per location 248 (min 18, max 759)
• N Balance & Body N% using only observations with complete N
balance data sets
DMI
kg/d

N intake Faecal N
g/d
g/d

Urine N
g/d

Milk N
g/d

Faecal N
% of NI

Urine N
% of NI

Milk N N balance Body N
% of NI
g/d
% of NI

Min

2.1

43

11

4

4

11

2

1

‐279

‐130

L. Quartile

15.3

379

126

100

125

29

27

25

1

0

Median

19.2

514

165

159

157

33

34

29

24

6

Mean

18.4

491

161

160

156

34

36

29

26

6

U. Quartile

23.0

624

201

214

186

37

42

33

56

12

Max

37.5

1152

385

446

301

93

99

65

314

58

n

3962

3735

3636

3628

3289

3574

3020

3157

2390

2390

SD

6.4

184

88

75

45

19

14

26

54

14

42
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SmartCow – WP 5
N intake v N balance
Location

43

SmartCow – WP 5
N intake v N balance: Methods
Intake measurement

Electronic feeders (EFMS) differ from manual
weighing methods.
Duration of collection

Confounding between location and duration
of collection

Collection method (urine)

Differences between the methods widens
compared to faecal N
Feed/ faeces analysis method

N analysis methods explain less of the
variation observed
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Various methods for faeces and urine collection,
processing and analysis used at each installation
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SmartCow – WP 5
Progress on tasks of the WP – development of N balance technique

• Assessments of sources of variation in
measurements of digestion and N balance
are being conducted at each installation:

46
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FBN for WP5
Deviations in N‐intake due to different
sample processing

Quantifying volatile N‐losses
while not collecting urine/faeces

Dried feed: 60°C, 2d
Frozen fresh feed: ground in CO2

30

10

25

8

L/d

g/kg DM

20
15

4

10

2

5
0

6

n=8 n=8

15.8% CP

NP

n=8

n=8

0

13.7% CP

LP

11- 14% Difference

n=16

15.8% CP

NP

n=16

13.7% CP

LP

4- 7 g excreta N loss /d
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INRAE Trial for WP5
• Repeatability of total tract digestibility and N balance
measurements in growing cattle
• Experimental design
– 16 growing animals receiving 2 diets contrasted in metabolisable nitrogen
level
– Scheduled from November 2020 to February 2021
• 2 periods of 14 days with 10 days of total daily feces and urine collection

– Experimental factors to be tested:
• Length of collection period (from 4 to 10 days)
• Mode of urine acidification (during vs after daily collection)
• Mode of drying samples (oven‐drying vs freeze‐drying)
• Laboratory method of N determination (Kjeldhal on fresh vs dry vs Dumas on
dry)
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Management of the bulls and feeding system

Ad libitum

Free Stall

Repetition 1

Feed Effciency + CH4 emission

Digestibility
stalls

Free Stall

Repetition 2
Digestibility
stalls

Diet HIGH N
Same Diet

Diets ≠
Diet LOW N

5 oct‐ 25 oct

26 octobre
Seperation
P1 : 12 nov
Moving into
digestibility stalls

P2 : 21 janv
Moving into
digestibility stalls
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Calculations and statistical analysis

Repeatability of TTD and VDMI measured during 2, 3, 4, 5, 6, 7, 8, 9 and 10
consecutive days was assessed through their respective within‐diet
correlation coefficients between P1 and P2.

Differences between P1 and P2 for TTD and intake level were tested
by paired t test over 10 d
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Preliminary results on 8 bulls

Animals digested more efficiently during P2 than P1 (+2g/100 g; P<0.05) in relation
to their lower intake level (‐0.12 kg DM /100 kg bodyweight, P<0.05).

Digestibility and intake become repeatable traits in young bulls with at least 7
days of measurement
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UREAD for WP5
 Problem: generally high N‐balance and ‘unexplained’ N losses
• Questions over precision of ‘short’ balance trials (4 days or less)

 Assessment of impact of specific procedures
– Number of days of collection – 4 to 8
– Faecal handling
• Freezing vs refrigeration
• Faecal preservatives – inhibiting microbial urease and proteases

– Method of sample drying and grinding
• Fresh vs frozen vs dried and oven vs freeze dried
• Ground with dry ice vs milling at room temperature

– Method of N analysis (Kjeldahl vs Dumas combustion)
– Volatile N losses during collection (ammonia, N2O, …)

• Adapting urine collection equipment – using vacuum pumps and
stir plates for acid mixing – minimizing faecal contamination
52
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UREAD for WP5

– Faecal CP concentration – average of daily analysis versus
analysis of composite (4 to 8 day bulk) samples
– 4 lactating cows fed low or high CP diets
53

SmartCow – WP5
Outcomes
Task 5.1 – Recommended measurement protocols that
reduce variability of diet digestion and N balance
measurement and minimise the number of animals and
samples required.
Task 5.2 - Identification of the extent of variation in the
accuracy of methane emission measurements within the
infrastructure along with recommended measurement
protocols that improve the accuracy of future
measurements obtained.
Deliverables: Optimised protocols – M48
– Digestion trial protocols
– N balance procedures
– Methane emission protocols

54
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SmartCow
an integrated infrastructure for increased research
capability and innovation in the European cattle sector

Thank you
Leader WP 5: Chris Reynolds (UREAD)
Leader 5.1: Chris Reynolds (UREAD)
Leader 5.2: Jan Dijkstra (WU)
Involved partners: INRA, SRUC, WU, UREAD, FBN, AU
Duration: 48 months
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP6 ‐ Evaluating proxies to predict
feed efficiency and its determinants in cattle
Leader: Cécile MARTIN – INRA
Presentation: G. Cantalapiedra‐Hijar (INRAE)
Amélie Vanlierde (CRA‐W)
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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SmartCow – WP6
Global objectives
• Aim: Evaluating promising proxies for feed efficiency
and its determinants in cattle and identify their range of
applicability across diets and between‐individuals
Task 6.1 Gonzalo Cantalapiedra (INRAE)
Animal feed efficiency, digestibility, N partitioning
Task 6.2 Frédéric Dehareng (CRA‐W)
Rumen fermentation parameters (CH4, VFA, ammonia, pH)
 5 official Smartcow partners: SRUC, UREAD, AU, CRA‐W, INRA
 Other partners: FBN Leibniz, IRTA, Agroscope, Luke, WUR
 Transnational activities and WP5 also provide data/samples
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Key results task 6.1

Proxies to predict
Feed efficiency (FCE, RFI)
in beef cattle

58
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Natural 15N enrichment of animal proteins (Δ15N) negatively
related to feed efficiency in beef cattle
1 symbol = 1 study

FCE,

kg ADG/kg DMI

0.30

Bulls, steers, heifers, cows

0.25

0.20

0.15

0.10

r = -0.70
n = 780

0.05

0.00

1

2

3

Δ15N

animal-diet

4

5

,‰

Cantalapiedra-Hijar et al., 2020 (EAAP)
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Natural 15N enrichment of animal proteins (Δ15N) is related to
feed efficiency in beef cattle (even at the individual level)
DIET MEANS

FCE,

FCE,

kg /kg

kg /kg

ANIMAL VARIABILITY

r2 = 0.52
n_diets = 38

Δ15Nanimal-diet, ‰

r2 = 0.22
n = 772

Δ15Nanimal-diet, ‰

Cantalapiedra-Hijar et al., 2020 (EAAP)
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Natural 15N enrichment of animal proteins (Δ15N) is related to
feed efficiency in beef cattle (even at the individual level)
DIET MEANS

FCE,

FCE,

kg /kg

kg /kg

ANIMAL VARIABILITY

r2 = 0.52
n_diets = 38

r2 = 0.22
n = 772

Δ15Nanimal-diet, ‰

Δ15Nanimal-diet, ‰

kg /kg

ANIMAL VARIABILITY

FCE,

FCE,

kg /kg

DIET MEANS

r2 = 0.15
n_diets = 28

r2 = 0.04
n = 659

Plasma urea, g/L

Plasma urea, g/L
Cantalapiedra-Hijar et al., 2020 (EAAP)
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Natural 15N enrichment of animal proteins (Δ15N) is related to
feed efficiency in beef cattle (even at the individual level)

RFI, kg/d

ANIMAL VARIABILITY

r2 = 0.22
n = 772

r2 = 0.05
Δ15Nanimal-diet, ‰ n = 772

Δ15Nanimal-diet, ‰

RFI, kg/d

ANIMAL VARIABILITY

r2 = 0.04
n = 659

r2 = 0.01
Plasma urea, g/L n = 772

Plasma urea, g/L
Cantalapiedra-Hijar et al., 2020 (EAAP)
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Key results task 6.1

Proxies to predict
N use efficiency (NUE)
in dairy cows
Martin Correa-Luna
Postdoc – INRAE
September 2020 – July 2021
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Natural 15N enrichment of animal proteins (Δ15N) is related to
N use efficiency in dairy cattle (even at the individual level)
DIET MEANS

ANIMAL VARIABILITY

0.40

0.25
0.20
0.15

NUE, g/g

NUE, g/g

0.35

0.30

0.25

r2 = 0.32
n_diet=72

0.20
0.5

1.0

0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20

1.5

2.0

2.5

3.0

Δ15Nanimal-diet, ‰

3.5

-0.25
-1.5

r2 = 0.27

n=1135
-1.0

-0.5

0.0

0.5

1.0

1.5

Δ15Nanimal-diet, ‰

Correa-Luna et al., 2021 (EAAP)
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Natural 15N enrichment of animal proteins (Δ15N) is related to
N use efficiency in dairy cattle (even at the individual level)
DIET MEANS

ANIMAL VARIABILITY

0.40

0.25
0.20
0.15

NUE, g/g

NUE, g/g

0.35

0.30

0.25

r2 = 0.32
n_diet=72

0.20
0.5

1.0

0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20

1.5

2.0

2.5

3.0

-0.25
-1.5

3.5

r2 = 0.27

n=1135
-1.0

Δ15Nanimal-diet, ‰

-0.5

0.0

0.5

1.0

1.5

Δ15Nanimal-diet, ‰

DIET MEANS

0.25

0.38

ANIMAL VARIABILITY

0.20

0.36

NUE, g/g

NUE, g/g

0.15
0.34
0.32
0.30
0.28
0.26

0.10
0.05
0.00
-0.05
-0.10
-0.15

0.24
0.22

-0.20

r2 = 0.12
50

100

150

200

250

300

350

Milk urea, g/L

-0.25
-100

r2 = 0.00
-75

-50

-25

0

25

50

75

100

Milk urea, g/L

Correa-Luna et al., 2021 (EAAP)
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Key results task 6.2

Proxies to predict
daily CH4 emissions

66
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Proxies for daily CH4 emissions
Feces NIR spectra
• Digestive metabolic link between CH4 and feces composition
 feces NIR spectra
• First approach with historical data (3 trials; INRAE, FR)
 CH4 data measured with GreenFeed (10 weeks averaged) on dairy and beef cattle
and faecal spot measurements

CH4 g/DMI predicted

50
45
40
35
30
25
20
15
10
5
0

R² = 0,5551

R² = 0,2208
R² = 0,7146
R² = 0,1896
0

10

20

30

40

50

CH4 g/DMI measured
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Proxies for daily CH4 emissions
Feces NIR spectra

INRAE – Donato Andueza

Can we merge datasets with different refence methods for CH4 measurements?
Dairy cows ; N = 20
Predicted CH4 Chambre ‐ GF (g/d)

Predicted CH4 SF6 ‐ Chambre (g/d)

Non-lactating dairy cows ; N = 32
600
500
400
300
200
100
0
0

100

200

300

400

500

600

600
500
400
300
200
100
0
0

Measured CH4 ‐ SF6 (g/d)

100

200

300

400

500

600

Measured CH4 ‐ Chambre (g/d)

Dairy cows ; N = 24

Predicted CH4 SF6 ‐ GF
(g/d)

600
500




400
300

Bias between reference methods
Calculation of correction factors in progress

200
100
0
0

100

200

300

400

500

600

Measured CH4 ‐ SF6 (g/d)
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Proxies for daily CH4 emissions
Milk MIR spectra ‐ A practical case
• Existing predictive model
CH4 ref method

N data

N cows

SD

R²cv

SECV (g/d)

SF6 & RC

1,089

299

102

0.68
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• Prediction of FBN and WUR data with existing model
700

y=x

Measured CH4 (g/d)

600
500

FBN1

400

FBN2
FBN3

300

FBN4

200

TNA_WUR

100
0
0

100

200

300

400

500

600

700

Predicted CH4 (g/d)

N = 238, SD = 51
R²p = 0.17 ; SEp = 52g CH4/d ; RPDp = 2
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Proxy for rumen parmeters (ammonia, VFA, pH)
Milk MIR spectra
• Ammonia
CRA-w +2h
mg/dL

INRAE (TNA) +1h30
mmol/L

FBN – 50/50 mean -1h &+45min
mmol/L
30

15

30

10

25

20
15
10

Measured N‐NH3

Measured N‐NH4

Measured NH3

25

5

0

5

‐2

0
0

5

10

15

Predicted NH3
N = 58
R²c = 0.64
Sec = 3.3
R²cv = 0.27
SEcv = 4.7

20

25

0

2

4

6

8

10

20

15

12
10

‐5

Predicted N‐NH4
N = 20
R²c = 0.87
Sec = 1.3
R²cv = 0.50
SEcv = 2.4

10

15

20

25

30

Predicted N‐NH3
N = 12
R²c = 0.56
Sec = 2.3
R²cv = 0.13
SEcv = 3.1
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THANK YOU!

cecile.martin@inrae.fr
f.dehareng@cra.wallonie.be
gonzalo.cantalapiedra@inrae.fr
a.vanlierde@cra.wallonie.be
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP 7 Using sensor data for a multivariate approach to
phenotype behavioural traits, health and feed efficiency

Leader: Lene Munksgaard, AU
Presentation: Isabelle Vessier, INRAE
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium

72

36

Cow identification

Tail position
REPRODUCTION

Noise due to rumination
NUTRITION HEALTH

Vaginal T°
REPRODUCTION

Feed intake
NUTRITION

Abdomen contractions
REPRODUCTION

Ruminal T° & pH
HEALTH

Milk composition and
physical characteristics
NUTRITION HEALTH

Hormones, enzymes,
metabolites
REPRODUCTION HEALTH

Live weigth
NUTRITION HEALTH
Walking HEALTH
Position & activity
REPRODUCTION

From http://agriculteur-charentais.reussir.fr/actualites/elevage-cause-nationale-developpement-et-perspectives-des-capteurs:WOLQKAJF.html
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Sensors used in SmartCow
Feed bins (3 types) to analyse intake & meals
Drinkers with cow ID detection and volume
drunk

© MBouchon

Activity meters to analyse time budget
‐ accelerometers on neck & leg
‐

RTLS with position linked to activity
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Prediction of complex traits
Monitoring of behaviour
to detect occurance of stress or disease
 Help in the day‐to‐day management

Phenotyping of behaviour
to detect animals that can be at risk
 Help in the long‐term management
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Modification of drinking behaviour during mastitis

BEFORE

DURING

AFTER

Decrease in time spent drinking during mastitis,
start 3 days before
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Detection of rhythm anomalies in relation to
reproductive events, heath disorders or stress
actvity per hour
−0.15*res ng +0.12*in alleys +0.34*ea ng
0,12
0,1
0,08
0,06
0,04
actvity per hour

0,02
0
‐0,02

1

3

5

7

9

11

13

15

17

19

21

23

‐0,04
‐0,06
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Detection of rhythm anomalies in relation to
reproductive events, heath disorders or stress
0,12

• 1st statistical results
(Veissier et al 2017)

0,07

control
D0
D-1
D-2

0,02
‐0,03 1

0,12

0,07

21

lameness

0,07

0,02

‐0,08

11

Modifications of the circadian pattern of activity
‐0,08are detected
1-2oestrus
d before clinical signs

0,12

‐0,03 1

mastitis

0,02
5

9

13

17

21

‐0,03 1

11

21

‐0,08
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Detection of rhythm anomalies in relation to
reproductive events, heath disorders or stress
Can we define when changes occur to draw farmer’s attention?
Day
1

Day
2

Day
3
Cow A

Statistical approaches allow highlighting
differences when there is a deviation from
normal

Cow B

Difficulties: lot of ‘noise’
= spontaneous variations between
‐ farms
‐ cows
‐ days

Has the daily pattern changed?
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Detection of rhythm anomalies in relation to
reproductive events, heath disorders or stress
FBAT method -principles
•

•
•
•

Use of Fourier Transform to model
the activity on a specific cow*day
(24 h)
Repeat the modelling 12 h later
Calculation of the distance
between the 2 models
If the distance is above a certain
threshold
the rhythm is supposed to have
changed

A  B or A = B ?
(Wagner et al., 2020 https://doi.org/10.1007/978‐3‐030‐50153‐2_43
& 2021 https://doi.org/10.1016/j.ymeth.2020.09.003)
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FBAT method ‐ performances
• 4 datasets are used (small vs. large, commercial vs. experimental farm)
• Any disorder is noted by caretakers in a Logbook
• The threshold to detect a change in rhythm is optimised to match with day without vs.
with a disorder detected by caretakers
Large commercial
farm
% events
detected

Performances
Sensitivity: % events detected
60 – 100 %
90‐100% in case of a health
problem
Specificity :
20% control days
(5% with fuzzy logic)

Events
Accidental events
Calving
Oestrus
Lameness
Mastitis
Other disease
LPS injection
Ruminal acidosis
Mixing
Disturbance

1
‐
100
95.1
100
100
80
81.5
‐
68.3
69

Datasets
2
3
‐
‐
‐
‐
85.7
69.2
93.8
‐
‐
‐
75
‐
‐
‐
69
‐
‐
‐
71.7
‐

4
100
99.4
91.4
98.2
87.5
90.9
‐
‐
‐
59.3
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Does FBAT allows early detection?
************
day of detection by caretakers

50% cases detected at Day ‐1
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Does FBAT allows early detection?
************
day of detection by caretakers

50% cases detected 1.5 day in advance
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Prediction of complex traits
Monitoring of behaviour
to detect occurance of stress or disease
 Help in the day‐to‐day management

Phenotyping of behaviour
to detect animals that can be at risk
 Help in the long‐term management
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The objective

Activity recorded before calving

Health during the transition
period after calving

?

Sensors

Clinical observations
+ assays
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Health assessment: Total Deficit Score (TDS)
• Points assigned to cow per day:
– Clinical aberrations
– Blood values (Ca, Mg, Phosphorus, BHBA, NEFA, Total
Protein, Urea, Albumin, Haptoglobin, IL6, AST, Bilirubin,
Gamma GT, GLDH)

• Total TDS, as well as different scores according to
disease:
–
–
–
–

Inflammation TDS
Metabolic TDS
Liver TDS
Locomotion TDS
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Example of relationship between sensor data before
calving and TDS post calving

 Parity.X interaction p<0.05
 First parity cows deviate from
older cows

 No Farm effect
 Adjusted R2: 0.33

Some relation between activity before calving
and health risks after calving  Identification
of cows that will need special care?

Activity before calving
Non‐periodicity of walking
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My behaviour
can tell you
a lot!

THANK YOU FOR YOUR ATTENTION
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
Fourth meeting of the European
Stakeholder Platform
June 28th, 2021 ‐ 9.00‐12.30
Break 11.00‐11.15
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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SmartCow
Overview of the
“Transnational Access”
programme and projects
supported
Prof. Richard Dewhurst
SRUC, Scotland’s Rural College
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What is Transnational access?
• Funding to support other teams to run studies in the
facilities of SmartCow partners
• Project funds host facility costs – such as animal care,
monitoring, sampling & sample preparation
• Roughly 1.5 M€ : supporting ~30 experiments
• Transnational = majority of team in a different state
(generally member/associated state of the EU)
• Access = Providing access to 20 leading cattle
research facilities in Europe
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SRUC –
Dairy Centre

SRUC –
Beef Centre

WUR-DLO –
Dairy Campus

Wageningen University
– Carus (Dairy)

Aarhus University
– DKC

FBN –
EFC

Teagasc –
Grange (Beef)
Teagasc –
Moorepark
(Dairy)
University
of Reading
– CEDAR
INRA –
Le Pin
INRA –
Herbipole
IRTA –
EVAM
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Priorities – topics and people
•
•
•
•
•
•
•
•

Efficient use of feed resources
Mitigation options to reduce GHG/other emissions
Efficient & robust animals, adaptation to climate change
Animal health and welfare
Product quality
Precision cattle farming
Phenotyping & monitoring tools: biomarkers, sensors
Detailed behaviour, digestion and metabolism studies

• New users (expanding the user community)
• Early‐career scientists
• Users who don’t have access to facilities in their region
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Calls and project evaluation
• First call: 2018 (18 proposals; 11 projects selected; 2
withdrawn)
• Second call: 2019 (16 proposals; 7 projects selected; 1
withdrawn)
• Third call: Spring 2020 (9 proposals; 5 projects selected)
• Fourth call: Autumn 2020 (9 proposals; 4 projects selected;
further project added recently)

• Overall: 9 academic leads and 16 private leads
• Overall: 12 female leads and 13 male leads
94
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Requesting project countries
Round 1

Round 2

Round 3

Round 4

Austria

France

Austria

Bulgaria

Denmark

Ireland x2

France x3

Macedonia

France x2

Norway

Switzerland

Netherlands

Germany x2

Spain

Spain

United Kingdom

United Kingdom x2

Switzerland
United Kingdom
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Topics of selected projects – round 1
• Diet effects on chewing behaviour, rumen microbial
protein synthesis, and N efficiency in dairy cows
• Diet effects on microbial ecosystems and cheese qualities
• Diet/additive effects on methane emissions
• Sensor technology for stress in dairy cows
• Diet effects on Nitrogen partitioning, mammary
metabolism and N‐use efficiency
• Probiotic effects on productivity, health and welfare of
dairy cows
• Diet effects on productivity and N‐use efficiency of dairy
cows
• Protein feeding strategies to increase N‐utilisation
• Evaluation of a feed evaluation system
96
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Topics of selected projects – round 2
• Diet/additive effects on feed efficiency and methane
emissions of finishing beef cattle
• Mineral availability and effects on dairy performance
• Animal‐mounted sensors for oestrus detection in
extensive cattle systems
• Relationships between methane emissions,
microbiome and immune function in dairy cattle
• Diet effects on milk production, feed efficiency and
rumen microbiome of dairy cattle
• Diet effects on fibre digestion and nitrogen use
efficiency in dairy cattle
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Topics of selected projects – round 3
• Diet additive effects on methane production and
performance in dairy cows
• Feed additive effects on lactating dairy cows under
Heat‐stress condition
• Mineral availability for lactating dairy cows
• Measurement protocol for estimating methane
emissions on commercial farms
• Consequences of the grazed pasture diversity on milk
properties
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Topics of selected projects – round 4
• Sustained release boluses to deliver additives to
grazing dairy cows
• Probiotics for dairy cows
• Sources of variation in feed efficiency of beef cattle
• Implanted sensor technologies
• Diet supplement affecting rumen function
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Overall observations
• Overall, supported 25 projects (~9000 cow‐weeks); slightly more
than planned 1.5 M€ – projects slightly larger than anticipated
• Main causes of rejection: lack of scientific novelty and/or weak
experimental design
• Main causes of project withdrawal: lack of co‐funding for
analysis
• In some cases, industry partners added to the SmartCow funding
to strengthen the project
• In some cases, TNA process allowed multi‐site studies to
strengthen the project
• In most cases TNA projects developed new collaborations
• Several examples of data/samples used in other WP
100
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
4th Meeting of the SmartCow European Stakeholder Platform
June 28th, 2021
TNA User Experience and Feedback
Francisco Maroto Molina
ETSIAM ‐ University of Cordoba ‐ Spain
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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Lucky to be involved in two TNA experiments…
1st call: “from feed composition to animal
response by using Near Infrared
Spectroscopy” (Aarhus University)

2nd call: “detection of calving and oestrus
with smart collars suitable for rangeland
cattle systems” (INRA Le Pin)
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From feed composition to animal response by using Near Infrared
Spectroscopy (Aarhus University)
• Background:
– UCO research group >25 years of experience in NIRS technology
– Near Infrared Spectroscopy (NIRS) has demonstrated to be a precise and
cost‐efficient tool for the evaluation of feed composition
– Feed composition data usually included in feeding models in order to predict
animal response
– NIR spectra contain much more information about feed samples than
chemical composition

• Objective: to study the feasibility of feed NIR spectra to directly
predict animal response, i.e. feed intake and milk production of dairy
cows
• SmartCow priority areas: “precision livestock farming” and “efficient
use of resources”
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Detection of calving and oestrus in cattle with smart collars
suitable for rangeland systems (INRA Le Pin)
•

Background:
–

PLF: “new” research topic for UCO research group (collaboration with tech
companies)

–

Calving and oestrus are key events in terms of efficiency and welfare

–

Commercial PLF devices to detect calving and oestrus exist, but they are mostly
designed to work under intensive production conditions

–

Smart collars are also available for rangeland systems, mostly providing GPS positions
with a low temporal resolution

•

Objective: to develop artificial intelligence algorithms to detect calving and
oestrus in cattle based on GPS and accelerometer data gathered, processed
and transmitted by smart devices suitable for rangeland systems

•

SmartCow priority areas: “precision livestock farming” and “animal health
and welfare”
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Feedback on the setting of the experiment at AU
• Experimental design was made without knowing the
details of facility characteristics or cow management…
setting the experiment in the way it was conceived
was difficult…
• Some issues:
– Cow availability was not infinite: we prioritized inter‐group
homogeneity, compromising intra‐group homogeneity
– We changed 30 cows (2 groups) x 16 weeks for 60 cows (4
groups) x 8 weeks. Thanks to L. Munksgaard and M. Jensen
for this smarter experimental design!
– After one‐week visit and subsequent discussions we wrote a
detailed experimental protocol (reference document)
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Feedback on the monitoring of the experiment at AU
• OneDrive for “real‐time” data sharing (key to adapt
experimental design when needed)
• Short videoconferences every second week, additional calls or
videoconferences when needed
• Some issues:
– Revision of straw chopping level
– Few cows leaving the experiment due to health or adaptation problems
(immediately replaced by other similar cows)
– TMR samples frozen and sent to Cordoba once a week (luckily they
arrived at Cordoba still frozen)
– A duplicate of each sample was stored in Foulum as backup copy (in case
of transportation problems and to check NIRS outliers)
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Feedback on the setting of the experiment at INRA
• Experimental design was made without knowing the details of
facility characteristics or cow management… setting the
experiment in the way it was conceived was difficult…
• Some issues:
– Beef cows were removed from INRA Le Pin, so we used more dairy cows
than expected
– Not easy to install new cameras for behaviour monitoring (data security
issues). Thanks to Frederic and Marie for allowing us to use cameras
already installed!
– Potential incompatibilities with other smart collars already installed at
INRA (animals involved in long‐term experiments)
– Insufficient number of PLF devices at the beginning of the experiment
(calving started just after the approval of the proposal)
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Feedback on the monitoring of the experiment at INRA

• E‐mails and short videoconferences on demand
• Some issues:
– Some animals calving before and after the expected
date (affecting batteries and video recordings)
– Some problems related to device setting, especially
at the beginning of the experiment: detailed
instructions with lots of images were prepared
– Coronavirus! 2nd visit to facilities was not possible
and experiment was interrupted (restarted in 2021)
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Conclusions
•

Very grateful to have had the opportunity to access high‐level research facilities:
–

to go beyond “traditional” NIRS research (ideas existed but experimentation was not possible at
UCO facilities)
to enhance PLF research (high quality reference data, which we are unable to gather under
commercial farm conditions)

–

•

We strongly support TNA as a permanent programme in the near future

•

Difficulties:
–

lots of data to process (video tagging) and analyse (even unexpected data) and no exclusively
dedicated personnel
when using technology, pros and cons of installing technology at the facility or sending samples to
the user

–

•

Suggestions:
–

add as much context information (for every facility) as possible in the call (e.g. about current
animal management)…
…but experiments protocols need to be flexible
listen to facility managers and scientists: their experience is very valuable!
empower facility managers: some decisions need to be made in real time and they are good at it!
allow visit budget leftovers to be used for other purposes, e.g. sample transportation, student
grants, etc.

–
–
–
–
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Results are slowly coming out…
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TMR intake. NIRS predcited values

60

55

50

45

40

38

36

34

32

35

30

30
30

40
50
60
TMR intake (kg). Actual values

30

32
34
36
38
40
Milk production (L). Actual values

42

110

55

Results are slowly coming out…
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Thank you very much!
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ED&F Man Ireland
Smart Cow TNA Call
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TNA Opportunity
• Smart Cow offers a great opportunity to companies that want to
carry out innovative research but are unable to provide the full
financial aspect themselves
• Providing access to research institutions and understanding the
capabilities of different research facilities
• Building relationships with research academics for future
collaborations
• Smart Cow project objectives and impacts were very much in line
with ED&F Man’s research
– Improving animal welfare and livestock farming through feed efficiency
– Future sustainability of livestock farms
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TNA Procedure and Reporting
• Very straightforward application form, appropriate amount of
questions and word counts
• Successful application for the second call, however, we were
approached for a third and fourth call being asked to apply again
which were subsequently rejected
• Some institutes were more timely in their responses than others
when making initial enquiries for trials
• Some delays to the deadline date for finding out application success
due to reviews taking longer than expected
• At the start, mid and end point of the trial, users and facility managers
were required to fill out reports to be submitted to Smart Cow
• Report guidelines were given to users which made filling out reports
easy to do
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Our Research Partner

• Our trial was carried out at the Centre for Dairy Research at the University of
Reading
• Communication with the researchers was good throughout the trial although
Covid restrictions prevented face to face discussions
• There was a slight miscommunication and error on the trial diet formulation
again likely due to Covid restrictions however following discussions this was
all sorted
• There was a slight delay to the trial start date by roughly 2‐3 weeks as the
farm implemented new working practices
• Researchers have been very helpful in the data analysis of the trial and the
presentation of the results
• We recently collaborated to write an abstract for EAAP meeting in September
which has been accepted
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Our Trial: The effect of a molasses based liquid feed on
fibre digestion, nitrogen utilisation and rumen pH
• Four mid‐lactation Holstein dairy cows were randomly assigned to one of four
dietary treatments in a 4x4 Latin Square experiment with 4‐week periods
• Cows were fed either the control diet or one of three treatments including
three levels of a high protein liquid feed ‐ Regumix (0.7, 1.4 and 2.1kg as fed)
and proportionally diluting the other diet components.
• This resulted in isonitrogenous and iso energetic diets with differing
concentrations of carbohydrate fractions
• Measurements included:
–
–
–
–
–
–

Milk yield and composition
Diet intake
NDF and ADF digestibility
Starch digestibility
N excretion and utilisation
Rumen pH
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Results so far…
•

CEDAR have supported with the data analysis and reporting of all results
Treatment
SEM
P<
Contro Mol 0.7 Mol 1.4 Mol 2.1
Diet1 Lin2 Quad3
l
Milk Urea
277
271
269
277
3.9
0.253 0.798 0.085
N digestibility 0.669 0.669
0.682
0.677
0.010 0.661 0.351 0.802
(g)
N urine (g)
158
150
146
159
14.3 0.836 0.984 0.447
N milk (g)
190
184
174
179
11.1 0.628 0.331 0.567
N retained (%) 7.9
9.0
12.0
13.1
3.92 0.632 0.234 0.996
NDF
0.615a 0.630ab 0.648b* 0.611a 0.009 0.077 0.889 0.024
digestibility
ADF
0.615a 0.632b 0.644b 0.626ab 0.009 0.224 0.290 0.088
digestibility
pH means
6.37
6.41
6.35
6.24
0.093 0.647 0.354 0.476

Cubi4
0.609
0.491
0.812
0.663
0.824
0.172
0.570
0.926

* indicates statistically different from control P<0.1 (Dunnett)
• Significant improvement in NDF digestibility
• Numerical improvement in nitrogen retention
• No negative effects on rumen pH and milk urea values
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Summary
• Smart Cow TNA has allowed us to carry out research that otherwise we
would not have been able to do
• The application was straightforward and we were successful in our first
submission although there were issues with subsequent submissions
• COVID‐19 impacted our ability to visit the research facility while the trial
was running however, good communication with the academics meant we
have pictures of the trial throughout
• Communication with Smart Cow through the reports was simple and easy
to do
• Lasting relationships with the academic partners that we collaborated
with gives us the opportunities for further research in the future
• Further dissemination of the trial results are upcoming with the trial also
being used as part of a Masters degree thesis
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
WP4 – Communication
Leader: Bernard Esmein, EAAP
Task 4.3: Trainings and study tours
Task leader: Philippe Dumonthier, Idele
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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Training courses and study tours…
What’s next?
• On line courses:
– Introduction to Infrared spectroscopy tools developed in SmartCow, by
CRA‐W, 24 Nov.
– Biomarkers assisted‐predictions of feed efficiency and their main
determinants in cattle, by Inrae (to be scheduled)

• Study tour in Germany and Denmark:
– At FBN Leibniz and Arrhus Uni, in Sept 2021 (to be confirmed)
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
Planned events
Future of SmartCow
René Baumont (INRAE)
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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Planned events
• At the annual EAAP conference in Davos:
– Session 72, Thursday 2nd September afternoon
• “Methods and technologies for research and smart nutrition
management in cattle”
• Update of SmartCow: 10 theater presentations and 20 posters
• 1 invited keynote by Chris Reynolds et al:
– Using N More Efficiently in Cattle Production Systems – Challenges and
Opportunities

• Final conference of the project:
– Scheduled on January 18th and 19th, 2022
– In Brussels at the University Foundation
– 2nd day open to stakeholders
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The future of SmartCow
• No more INFRAIA calls in Horizon Europe
• Toward the creation a European Research Group
– A simple co‐operation instrument without legal personality to sustain
mainly the Networking activities of the project that consist of meetings and
exchanges between partners to define common guidelines, procedures,
positions, design future projects, maintain dialogue within the scientific
community, stakeholders etc.

• Possible options in Horizon Europe
– Work‐programme 2021‐22 Research Infrastructures
• Destination 3 – Research Infrastructure services to support health research, accelerate the
green and digital transformation, and advance frontier knowledge (ex INFRAIA)
– SmartCow participate to a large consortium building a proposal for the topic INFRA‐2021‐SERV‐
01‐03 "RI services for a sustainable and resilient agriculture and agro‐ecological transitions".

• Destination 4 – Next generation of scientific instrumentation, tools and methods and
advanced digital solutions
– INFRA‐TECH call for March 2022 : Scope: Deliver innovative scientific instrumentation,
tools and methods, which advance the state‐of‐art of European RIs,
and show transformative potential in RIs operation.
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
Q&A
WP4 – Communication ‐ Leader: Bernard Esmein, EAAP
Task 4.2. Stakeholder engagement
Task leader: Florence Macherez, Idele
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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SmartCow
an integrated infrastructure for increased
research capability and innovation in the
European cattle sector
Thanks for your participation!

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n°730924
Copyright © 2018, SmartCow Consortium
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