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1 - General information
Topic SFS-30-2018-2019-2020

Deadline Id H2020-SFS-2019-2

Type of Action RIA

Call Identifier H2020-SFS-2018-2020

Acronym ADAPTaTREEAcronym ADAPTaTREE

Proposal title Implementing innovative agronomic practices by unravelling the tree's adaptative response to climate 
extremes 

Note that for technical reasons, the following characters are not accepted in the Proposal Title and will be removed: < > " &

Duration in 
months 48

Fixed keyword 1     Plant biology

Fixed keyword 2     Genomics, comparative genomics, functional genomics

Free keywords Abiotic stress, Fruit trees, Grapevines, Olive, Crop modelling

Abstract

Products such as high-quality pome and stone fruits, olive oil and wine contribute to the EU worldwide excellence in terms of 
food production accounting for 13% of the total economic agricultural output. Fruit, wine and olive industries face challenges 
imposed by abiotic constraints due to climate change. ADAPTaTREE will unravel physiological, morphological and genetic 
traits driving adaptation processes of woody crops to drought, salt stress and heat waves obtaining tangible results: 1) A 
whole-plant model to predict how the perennial crops will respond to changes in climatic conditions over time, 2) An 
integrated protocol to pre-adapt (prime) grapevine, peach and apple to drought stress, 3) Gene regions and potential 
progenitors for peach and apple breeding programs aimed at improving plant adaptation to abiotic stress by unravelling the 
genetic control of tree physiological adaptations, 4) A proof-of-concept decision support system for assessing and managing 
tree water status in orchards and vineyards and provide for recommendations on the adequate short-term field strategies to 
undertake. In-silico system biology advances will be used narrowing the gap between crop modelling and genetics. State-of-
the art molecular and genetics studies will be conducted to unravel the epigenetic changes in relation to drought and how 
whole-plant physiological adaptations can be used to improve crop performance under field conditions. Because of this 
quantitative approach, the proposal will test crop and management practices designed from the model outputs, avoiding 
merely empirical approaches typically employed. Plant sensors combined with process-based models will be used to monitor 
the physiological traits related to plant adaptation and to predict tree water status and performance. In parallel, socio-
economic studies and communication strategies will be carried out in collaboration with value-chain associations facilitating 
the adoption of the proposed strategies.

Remaining characters 12

Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for 
proposals under Horizon 2020 or any other EU programme(s)? Yes No

Please give the proposal reference or contract number.

xxxxxx-x

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Declarations

1) The coordinator declares to have the explicit consent of all applicants on their participation and on the content 
of this proposal.

2) The information contained in this proposal is correct and complete. 

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set 
out, for instance, in the European Code of Conduct for Research Integrity  — and including, in particular, 
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The coordinator confirms:

- to have carried out the self-check of the financial capacity of the organisation on 
http://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html or to be covered by a financial 
viability check in an EU project for the last closed financial year. Where the result was  “weak” or “insufficient”, 
the coordinator confirms being aware of the measures that may be imposed in accordance with the H2020 
Grants Manual (Chapter on Financial capacity check); or

- is exempt from the financial capacity check being a public body including international organisations, higher or 
secondary education establishment or a legal entity, whose viability is guaranteed by a Member State or 
associated country, as defined in the H2020 Grants Manual (Chapter on Financial capacity check); or

- as sole participant in the proposal is exempt from the financial capacity check.

5) The coordinator hereby declares that each applicant has confirmed:

- they are fully eligible in accordance with the criteria set out in the specific call for proposals; and

- they have the financial and operational capacity to carry out the proposed action.

The coordinator is only responsible for the correctness of the information relating to his/her own organisation. Each applicant 
remains responsible for the correctness of the information related to him and declared above. Where the proposal to be 
retained for EU funding, the coordinator and each beneficiary applicant will be required to present a formal declaration in this 
respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 
  
Personal data protection 
The assessment of your grant application will involve the collection and processing of personal data (such as your name, address and CV), 
which will be performed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal 
data by the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the 
questions in this form and any personal data requested are required to assess your grant application in accordance with the specifications of 
the call for proposals and will be processed solely for that purpose. Details concerning the purposes and means of the processing of your 
personal data as well as information on how to exercise your rights are available in the privacy statement. Applicants may lodge a complaint 
about the processing of their personal data with the European Data Protection Supervisor at any time. 
  
Your personal data may be registered in the Early Detection and Exclusion system of the European Commission (EDES), the new system 
established by the Commission to reinforce the protection of the Union's financial interests and to ensure sound financial management, in 
accordance with the provisions of articles 105a and 108 of the revised EU Financial Regulation (FR) (Regulation (EU, EURATOM) 
2015/1929 of the European Parliament and of the Council of 28 October 2015 amending Regulation (EU, EURATOM) No 966/2012) and 
articles 143  - 144 of the corresponding Rules of Application (RAP) (COMMISSION DELEGATED REGULATION (EU) 2015/2462 of 30 
October 2015 amending Delegated Regulation (EU) No 1268/2012) for more information see the Privacy statement for the EDES Database. 
 

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.

http://ec.europa.eu/research/participants/data/ref/h2020/other/hi/h2020-ethics_code-of-conduct_en.pdf
http://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html
http://ec.europa.eu/research/participants/data/support/legal_notice/h2020-ssps-grants_en.pdf
http://ec.europa.eu/budget/library/explained/management/protecting/privacy_statement_edes_en.pdf
http://ec.europa.eu/budget/library/explained/management/protecting/privacy_statement_edes_en.pdf
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2 - Participants & contacts

# Participant Legal Name Country Action

1 AGENCIA ESTATAL CONSEJO SUPERIOR DEINVESTIGACIONES CIENTIFICAS Spain

2 ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA Italy

3 UNIVERSITEIT GENT BE

4 INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE FR

5 INSTYTUT OGRODNICTWA PL

6 THE AGRICULTURAL RESEARCH ORGANISATION OF ISRAEL - THE VOLCANI CENTRE Israel

7 CYBELETECH FR

8 ROBERT BOSCH ESPAÑA, S.L.U. Spain

9 STICHTING WAGENINGEN RESEARCH NL

10 DESARROLLO DE ESTRATEGIAS EXTERIORES SA Spain

11 ASSEMBLEE DES REGIONS EUROPEENNES FRUITIERES LEGUMIERES ET HORTICOLES FR

12 HOCHSCHULE GEISENHEIM DE

13 BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION ES

14 EUROPEAN FRESH PRODUCE ASSOCIATION AISBL BE

15 BEN-GURION UNIVERSITY OF THE NEGEV Israel

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name CSIC

2 - Administrative data of participating organisations
PIC
999991722

Legal name
AGENCIA ESTATAL CONSEJO SUPERIOR DEINVESTIGACIONES CIENTIFICAS

Short name: CSIC 
  
Address of the organisation

Town MADRID

Postcode 28006

Street   CALLE SERRANO 117

Country Spain

Webpage http://www.csic.es

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................yes

SME self-declared status...........................................10/05/2016 - no

SME self-assessment ............................................... unknown

SME validation sme...................................................21/12/2007 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name CSIC

Department(s) carrying out the proposed work

Department name Centro de Edafología y Biología Aplicada del Segura (CEBAS)

Street Campus Universitario Espinardo Ed. 25

Town Murcia

Same as proposing organisation's address

Department 1

not applicable

Country Spain

Postcode 30100

Department name Instituto de Recursos Naturales y Agrobiología de Sevilla (IRNAS)

Street Avenida Reina Mercedes 10

Town Sevilla

Same as proposing organisation's address

Department 2

not applicable

Country Spain

Postcode 41012

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name CSIC

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Diego Last  name INTRIGLIOLO MOLINA

E-Mail dintri@cebas.csic.es

Town Murcia Post code 30100

Street Campus Universitario Espinardo Ed. 25

Website www.cebas.csic.es

Position in org. Tenured Scientist

Department Centro de Edafología y Biología Aplicada del Segura (CEBAS)

Phone +34 656682880 Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  Spain

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Antonio Diaz a.diaz@csic.es +xxx xxxxxxxxx

Emilio Nicolas emilio@cebas.csic.es +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name UNIBO

PIC
999993953

Legal name
ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA

Short name: UNIBO 
  
Address of the organisation

Town BOLOGNA

Postcode 40126

Street   VIA ZAMBONI 33

Country Italy

Webpage www.unibo.it

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........yes

Research organisation ..............................................yes

SME self-declared status........................................... unknown

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name UNIBO

Department(s) carrying out the proposed work

Department name Department of Agricultural and Food Sciences

Street V.le Fanin 46

Town Bologna

Same as proposing organisation's address

Department 1

not applicable

Country Italy

Postcode 40127

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name UNIBO

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Brunella Last  name Morandi

E-Mail brunella.morandi@unibo.it

Town Bologna Post code 40127

Street V.le Fanin 46

Website https://www.unibo.it/sitoweb/brunella.morandi

Position in org. Assistant Professor

Department Department of Agricultural and Food Sciences

Phone +39 512096428 Phone 2 +39 3403492847 Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  Italy

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Luigi Manfrini luigi.manfrini@unibo.it +xxx xxxxxxxxx

Simone Maccaferri lsb@unibo.it +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name UGent

PIC
999986096

Legal name
UNIVERSITEIT GENT

Short name: UGent 
  
Address of the organisation

Town GENT

Postcode 9000

Street   SINT PIETERSNIEUWSTRAAT 25

Country Belgium

Webpage http://www.ugent.be

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........yes

Research organisation ..............................................yes

SME self-declared status...........................................16/01/2009 - no

SME self-assessment ............................................... unknown

SME validation sme...................................................16/01/2009 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name UGent

Department(s) carrying out the proposed work

Department name Department of Plants and Crops, Laboratory of Plant Ecology

Street Coupure links 653

Town Gent

Same as proposing organisation's address

Department 1

not applicable

Country Belgium

Postcode 9000

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name UGent

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Kathy Last  name Steppe

E-Mail kathy.steppe@ugent.be

Town Gent Post code 9000

Street Coupure links 653

Website www.plantecology.ugent.be

Position in org. Associate Professor, Head of the Laboratory of Plant Ecology

Department Department of Plants and Crops

Phone +32 9 264 61 12 Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Prof.

Same as proposing organisation's address

Country  Belgium

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Dirk De Craemer eu-cel@ugent.be +329 2343236

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name INRA

PIC
999993274

Legal name
INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE

Short name: INRA 
  
Address of the organisation

Town PARIS CEDEX 07

Postcode 75338

Street   Rue De L'Universite  147

Country France

Webpage www.inra.fr

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................yes

SME self-declared status...........................................10/07/2018 - no

SME self-assessment ............................................... unknown

SME validation sme...................................................25/09/2008 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name INRA

Department(s) carrying out the proposed work

Department name UR 1115 PSH, INRA

Street 228,route de l'aérodrome Domaine St Paul

Town Avignon

Same as proposing organisation's address

Department 1

not applicable

Country France

Postcode 84914

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name INRA

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Michel Last  name Genard

E-Mail michel.genard@inra.fr

Town Avignon Post code 84914

Street 228, route de l'aérodrome Domaine St Paul Site Agroparc

Website https://bit.ly/2PN1s6Z

Position in org. Director of Research

Department UR 1115 PSH, INRA

Phone +33 (0)432722458 Phone 2 +xxx xxxxxxxxx Fax +33 (0)4 32 72 24 32

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  France

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Nathalie Allies nathalie.allies@inra.fr +xxx xxxxxxxxx

Pauline Gelas pauline.gelas@inra.fr +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name InHort

PIC
968080274

Legal name
INSTYTUT OGRODNICTWA

Short name: InHort 
  
Address of the organisation

Town SKIERNIEWICE

Postcode 96-100

Street   KONSTYTUCJI 3 MAJA  1/3

Country Poland

Webpage

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................yes

SME self-declared status...........................................11/01/2011 - no

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name InHort

Department(s) carrying out the proposed work

Department name Laboratory of Irrigation, Department of Agroengineering

Street Pomologiczna 18

Town Skierniewice

Same as proposing organisation's address

Department 1

not applicable

Country Poland

Postcode 96-100

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name InHort

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Krzysztof Last  name Klamkowski

E-Mail krzysztof.klamkowski@inhort.pl

Town Skierniewice Post code 96-100

Street Pomologiczna 18

Website www.inhort.pl

Position in org. Researcher

Department Laboratory of Irrigation, Department of Agroengineering

Phone +48468345238 Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  Poland

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Agnieszka PELKA agnieszka.pelka@inhort.pl +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name THE AGRICULTURAL RESEARCH ORGAN

PIC
999820614

Legal name
THE AGRICULTURAL RESEARCH ORGANISATION OF ISRAEL - THE VOLCANI CENTRE

Short name: THE AGRICULTURAL RESEARCH ORGANISATION OF ISRAEL - THE VOLCANI 
CENTRE 
  

Town BET DAGAN

Postcode 50250

Street   Derech Hamcabim  68

Country Israel

Webpage www.agri.gov.il

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................no

SME self-declared status........................................... unknown

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Short name THE AGRICULTURAL RESEARCH ORGAN

Department(s) carrying out the proposed work

Department name Soil, Water and Environmental Sciences

Street Mobile post Negev

Town Gilat Research Center

Same as proposing organisation's address

Department 1

not applicable

Country Israel

Postcode 85280

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 22 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name THE AGRICULTURAL RESEARCH ORGAN

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Alon Last  name Ben-Gal

E-Mail bengal@volcani.agri.gov.il

Town Gilat Research Center Post code 85280

Street Mobile post Negev

Website https://www.agri.gov.il/people/631.aspx

Position in org. Senior Researcher

Department Soil, Water and Environmental Sciences

Phone 972506220125 Phone 2 251966257949 Fax 97289926485

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  Israel

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Shabtai -Shep- Cohen vwshep@volcani.agri.gov.il +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 23 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name CYBELETECH

PIC
913748731

Legal name
CYBELETECH

Short name: CYBELETECH 
  
Address of the organisation

Town BRUYERES-LE-CHATEL

Postcode 91680

Street   RUE DE LA PIQUETTERIE PEPINIERE 2 HOT

Country France

Webpage www.cybeletech.com

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................no Legal person .....................................yes

Non-profit ..................................................................no

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................no

SME self-declared status...........................................13/02/2017 - yes

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................yes

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name CYBELETECH

Department(s) carrying out the proposed work

Department name Name of the department/institute carrying out the work.

Street Please enter street name and number.

Town Please enter the name of the town.

Same as proposing organisation's address

No department involved

not applicable

Country Please select a country

Postcode Area code.

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 25 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name CYBELETECH

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Marion Last  name Carrier

E-Mail marion.carrier@cybeletech.com

Town Montrouge Post code 92120

Street 2 Rue Chaintron

Website www.cybeletech.com

Position in org. Delegate General Director in charge of Research and Development

Department N/A

Phone +33 (0)1 46 74 04 80 Phone 2 +33 (0)9 72 56 88 59 Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Ms

Same as proposing organisation's address

Country  France

Same as 
organisation name

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 26 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name ROBERT BOSCH ESPAÑA, S.L.U.

PIC
945991531

Legal name
ROBERT BOSCH ESPAÑA, S.L.U.

Short name: ROBERT BOSCH ESPAÑA, S.L.U. 
  
Address of the organisation

Town Madrid

Postcode 28037

Street   Hermanos Garcia Noblejas 19

Country Spain

Webpage http://www.robert-bosch-espana.es/es/es/startpage_11/country-landingpag

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................no Legal person .....................................yes

Non-profit ..................................................................no

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................no

SME self-declared status...........................................21/01/1999 - no

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................yes

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 27 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name ROBERT BOSCH ESPAÑA, S.L.U.

Department(s) carrying out the proposed work

Department name R & D and Engineering Application

Street Av. Institución Libre de Enseñanza 19

Town Madrid

Same as proposing organisation's address

Department 1

not applicable

Country Spain

Postcode 28037

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 28 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name ROBERT BOSCH ESPAÑA, S.L.U.

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Miguel Last  name Granda Trigo

E-Mail miguel.granda@es.bosch.com

Town Madrid Post code 28037

Street Av. de la Institución Libre de Enseñanza, 19

Website https://www.grupo-bosch.es/en

Position in org. Head of Department

Department R & D and Engineering Application

Phone +34 902080777 Phone 2 +34 628128836 Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Mr.

Same as proposing organisation's address

Country  Spain

Same as 
organisation name

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name WR

PIC
999547365

Legal name
STICHTING WAGENINGEN RESEARCH

Short name: WR 
  
Address of the organisation

Town WAGENINGEN

Postcode 6708 PB

Street   DROEVENDAALSESTEEG 4

Country Netherlands

Webpage http://www.wur.nl

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................no Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................yes

SME self-declared status...........................................09/12/1997 - no

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 30 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name WR

Department(s) carrying out the proposed work

Department name Wageningen Plant Research

Street Droevendaalsesteeg 1

Town Wageningen

Same as proposing organisation's address

Department 1

not applicable

Country Netherlands

Postcode 6708 PB

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 31 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name WR

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Marianne Last  name Groot

E-Mail marianne.groot@wur.nl

Town WAGENINGEN Post code 6708 PB

Street DROEVENDAALSESTEEG 4

Website www.wur.nl

Position in org. Manager research group nursery stock and fruits

Department Wageningen Plant Research

Phone +31 488 473 712 Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Mrs

Same as proposing organisation's address

Country  Netherlands

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Secretariaat JZ secretariaatjz.psg@wur.nl +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name DEX

PIC
972458272

Legal name
DESARROLLO DE ESTRATEGIAS EXTERIORES SA

Short name: DEX 
  
Address of the organisation

Town GIJON

Postcode 33202

Street   PLAZA SAN MIGUEL 1

Country Spain

Webpage www.grupodex.com 

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................no Legal person .....................................yes

Non-profit ..................................................................no

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................no

SME self-declared status...........................................12/03/1998 - yes

SME self-assessment ...............................................12/03/1998 - no

SME validation sme...................................................12/03/1998 - yes

Based on the above details of the Beneficiary Registry the organisation is an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................yes

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name DEX

Department(s) carrying out the proposed work

Department name Name of the department/institute carrying out the work.

Street Please enter street name and number.

Town Please enter the name of the town.

Same as proposing organisation's address

No department involved

not applicable

Country Please select a country

Postcode Area code.

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name DEX

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Fernando Last  name Méndez-Navia

E-Mail fmnavia@grupodex.com

Town Gijón Post code 33202

Street Plaza San Miguel, 1 5 Izq.

Website http://www.grupodex.com

Position in org. Director

Department N/A

Phone +34984492405 Phone 2 +xxx xxxxxxxxx Fax +34984492408

Sex Male FemaleTitle Mr.

Same as proposing organisation's address

Country  Spain

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

María Goy mgoy@grupodex.com +xxx xxxxxxxxx

Loreto Durán administracion@grupodex.com +xxx xxxxxxxxx

Jonás Coppen jcoppen@grupodex.com +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 35 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name AREFLH

PIC
997432571

Legal name
ASSEMBLEE DES REGIONS EUROPEENNES FRUITIERES LEGUMIERES ET HORTICOLES

Short name: AREFLH 
  
Address of the organisation

Town BORDEAUX

Postcode 33000

Street   RUE DU GENERAL DE LARMINAT 37

Country France

Webpage www.areflh.org

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................no Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................no

SME self-declared status...........................................20/09/2001 - no

SME self-assessment ............................................... unknown

SME validation sme...................................................20/09/2001 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 36 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name AREFLH

Department(s) carrying out the proposed work

Department name Name of the department/institute carrying out the work.

Street Please enter street name and number.

Town Please enter the name of the town.

Same as proposing organisation's address

No department involved

not applicable

Country Please select a country

Postcode Area code.

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 37 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name AREFLH

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Pauline Last  name Panegos

E-Mail s.general@areflh.org

Town BORDEAUX Post code 33000

Street RUE DU GENERAL DE LARMINAT 37

Website www.areflh.org

Position in org. Secretary General

Department Not applicable

Phone +33(0) 5 56 48 88 43 Phone 2 +33(0) 7 71 44 53 03 Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Ms

Same as proposing organisation's address

Country  France

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Andrea Tivoli europe@areflh.org +xxx xxxxxxxxx

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms

Page 38 of 54

Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name HOCHSCHULE GEISENHEIM

PIC
947077349

Legal name
HOCHSCHULE GEISENHEIM

Short name: HOCHSCHULE GEISENHEIM 
  
Address of the organisation

Town GEISENHEIM

Postcode 65366

Street   VON LADE STRASSE 1

Country Germany

Webpage www.hs-geisenheim.de

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........yes

Research organisation ..............................................yes

SME self-declared status...........................................01/01/2013 - no

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name HOCHSCHULE GEISENHEIM

Department(s) carrying out the proposed work

Department name Department of General and Organic Viticulture

Street VON LADE STRASSE 1

Town GEISENHEIM

Same as proposing organisation's address

Department 1

not applicable

Country Germany

Postcode 65366

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name HOCHSCHULE GEISENHEIM

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Manfred Last  name Stoll

E-Mail manfred.stoll@hs-gm.de

Town GEISENHEIM Post code 65366

Street VON LADE STRASSE 1

Website www.hs-geisenheim.de

Position in org. Head of the Department

Department Department of General and Organic Viticulture

Phone +49 6722 502 141 Phone 2 +4915772092059 Fax +49 6722 502 140

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  Germany

Same as 
organisation name

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name BSC

PIC
999655520

Legal name
BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION

Short name: BSC 
  
Address of the organisation

Town BARCELONA

Postcode 08034 

Street   Calle Jordi Girona 31

Country Spain

Webpage www.bsc.es

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................yes Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................yes

SME self-declared status...........................................01/03/2005 - no

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name BSC

Department(s) carrying out the proposed work

Department name Earth Science Department

Street NEXUS II building, Jordi Girona 29

Town Barcelona

Same as proposing organisation's address

Department 1

not applicable

Country Spain

Postcode 08034

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name BSC

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Albert Last  name Soret

E-Mail albert.soret@bsc.es

Town Barcelona Post code 08034

Street NEXUS II building, Jordi Girona 29

Website www.bsc.es

Position in org. Earth Systems Services Group Coordinator

Department Earth Science Department

Phone +34 93 413 77 16 Phone 2 +34 93 413 40 76 Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as proposing organisation's address

Country  Spain

Same as 
organisation name

Other contact persons

First Name Last Name E-mail Phone

Mar Rodríguez mar.rodriguez@bsc.es +34 934137566

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name Freshfel Europe 

PIC
997315589

Legal name
EUROPEAN FRESH PRODUCE ASSOCIATION AISBL 

Short name: Freshfel Europe  
  
Address of the organisation

Town BRUXELLES

Postcode 1040

Street   RUE DE TREVES   49-51

Country Belgium

Webpage www.freshfel.org 

Legal Status of your organisation

Research and Innovation legal statuses

Public body ...............................................................no Legal person .....................................yes

Non-profit ..................................................................yes

International organisation .........................................no

International organisation of European interest ........no

Secondary or Higher education establishment .........no

Research organisation ..............................................no

SME self-declared status...........................................30/11/2005 - no

SME self-assessment ............................................... unknown

SME validation sme................................................... unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data

Industry (private for profit)..................no

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



Proposal Submission Forms
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name Freshfel Europe 

Department(s) carrying out the proposed work

Department name N/A (Freshfel Secretariat)

Street RUE DE TREVES   49-51

Town BRUXELLES

Same as proposing organisation's address

Department 1

not applicable

Country Belgium

Postcode 1040

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.
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Proposal ID SEP-210591036 Acronym ADAPTaTREE

Last saved 04/09/2019 17:25H2020-CP-STAGE2-RIA-CSA  ver 1.0 20180221

Short name Freshfel Europe 

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

First name Natalia Last  name Santos-Garcia Bernabe

E-Mail natalia@freshfel.org

Town Brussels Post code 1040
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Executive summary 

Products such as high-quality pome and stone fruits, olive oil and wine contribute to the EU worldwide excellence 

in terms of food production accounting for about 13% of the total economic agricultural output. Fruit, wine and olive 

industries face challenges imposed by abiotic constraints due to climate change and societal demands for more 

sustainable production in a context of fierce international global competition. In contrast to annual crops, fruit 

growers cannot shift their yearly production cycle and crop choice based on changing conditions and foreseen 

seasonal stressors. Therefore, fruit producers have a great need for effective strategies to improve sustainability, keep 

farm productivity and meet market quality requirements in such a complex and changing environment. 

In order to provide solutions to these challenges, the multidisciplinary public-private ADAPTaTREE partnership 

will unravel physiological, morphological and genetic traits driving adaptation processes of woody crops to 

drought, salt stress and heat waves. Covering a wide range of environmental conditions, ADAPTaTREE will 

quantify how these traits related to abiotic stress conditions change under a gradient in air temperature across Europe 

and with increased imposed atmospheric CO2. ADAPTaTREE is designed to obtain the following tangible results: 

1. A whole-plant model to predict how the 5 studied crops will respond to changes in climatic conditions over time. 

2. An integrated protocol to pre-adapt (prime) grapevine, peach and apple mainly to drought stress. 

3. Gene regions and potential progenitors for peach and apple breeding programs aimed at improving plant 

adaptation to abiotic stress by unravelling the genetic control of tree physiological adaptations. 

4. A proof-of-concept decision support system (DSS) for assessing and managing tree water status in orchards and 

vineyards and provide for recommendations on the adequate short-term field strategies to undertake. 

These results are expected to contribute to achieve the following main impacts:  

1. New insights on the water and carbon-related mechanisms in relation to heat, drought and salt stress adaptations 

will be obtained for peach, apple, grapevine, olive and citrus trees. This will help reducing the economic losses 

due to abiotic stress.  

2. New insights on how selected perennial species (peach, apple and grapevines) will respond and adapt to the 

effects of climate change by exploiting epi-genetic mechanisms and assessing and quantifying their plasticity. 

3. Translation of generated knowledge into field management strategies to be validated in all studied species and 

different climatic conditions demonstrating their benefits through key performance indicators (yield and dry 

matter production, fruit quality irrigation water savings, cost-benefit analysis and agronomy-efficiency indexes). 

4. Strengthening of a pan-European knowledge-hub on fruit tree crops enhancing the EUFRIN network and 

ensuring knowledge is brought to end-users in cooperation with relevant European associations of fruit growers. 

ADAPTaTREE will build on existing mechanistic (process based) models (hereafter PBMs), which will be 

improved and connected during the project to identify genes/gene regions, epigenetic and physiological mechanisms 

that affect functional traits related to plant tolerance (acclimation)/adaptation to the considered abiotic stresses. The 

most recent advances related to “in-silico” system biology will be used narrowing the existing gap between crop 

modelling and genetics for perennial crops. State-of-the art molecular and genetics studies will be conducted to 

unravel the epigenetic changes in relation to drought and how whole-plant physiological adaptations can be used to 

improve crop performance under field conditions.  

Because of this quantitative approach, the proposal will test crop and management practices designed from the 

model outputs, avoiding empirical approaches typically employed. In addition, ADAPTaTREE will translate basic 

knowledge into innovative agronomic practices (e.g., precision and regulated deficit irrigation, pruning, crop load 

regulation, net shading, plants pre-acclimation) and genetic tools for future breeding programs that will facilitate 

crop adaptation to abiotic stresses.  

Specific plant sensors combined with PBMs will be used to monitor the key physiological traits related to plant 

adaptation and to predict tree water status. On this basis, sensors and PBMs will be coupled with a proof-of-concept 

decision support system developed by the proposal’s industrial partners. This will allow incorporation of results 

into future informatics and communication technology applications. Informed predictions of plant performance for 

the short, medium and long-term will be made available once weather forecasts will be integrated in the whole plant 

model. In parallel, socio-economic studies and targeted communication strategies will be carried out in 

collaboration with value-chain associations to evaluate the benefits and the potential adoption of the proposed 

strategies to deliver project findings to agricultural practices and end-users.  

The ADAPTaTREE project will constitute a knowledge-hub domain bringing together most of the leading 

European research and innovation groups working on defining the physiological and agronomic adaptations to 

abiotic stress on fruit, olive and grape production. 
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1 Excellence 

1.1 The challenges of perennial crops 

Climate change (CC) seriously threats perennial fruit crops production and the steady supply of high-quality 

products such as fruit, olive oil and wine. Developing strategies to preserve orchards and vineyards in the context 

of CC is of key importance to secure the future supply of healthy food to EU consumers, and to maintain the economic 

relevance of these sectors within EU agriculture. These strategies are additionally critical for land stewardship as 

well as in promoting the role of perennial crops on carbon sequestration capacity and CC mitigation. 

Fruit, vineyards and olive production accounts for about 13% of the total European economic agricultural 

output involving about 1.4 million farm holdings, with an annual turnover of 56 billion euros (EUROSTAT). 

However, the relevance of these crops extends beyond the economic size of their productive chains as products such 

as olive oil, wine and high-quality fruit contribute to the EU worldwide excellence in terms of food production. 

Besides, these products are characterized by a high nutritional value due to vitamins, minerals, fibre, acids, sugars 

and secondary metabolites that they supply, and play a key role in promoting EU consumer health by preventing 

diseases such as cardio-vascular disease, some forms of cancer and obesity, etc. Furthermore, orchards and vineyards, 

if properly managed, contribute to land preservation and stewardship in many EU regions; their coexistence with 

natural landscapes improves well-being and land protection from extreme climatic events, such as erosion and 

flooding and can also contribute to CC mitigation through carbon sequestration and temperature regulation through 

evapotranspiration. 

However, the fruit, wine and olive industries are facing economic, environmental and societal challenges, imposed 

by fierce international global competition, CC and consumer demand for more sustainable production. Among these 

challenges, abiotic stressors, increased due to CC, are of utmost importance as they have severe negative effects on 

production at global and regional scales. These stress-causing-factors include heat-drought conditions [1]1, changes 

in crop phenology, geographical shifts of crop growing areas, increased frequency of extreme weather events, e.g. 

severe drought, hail or heavy storms, increased water scarcity and reduced quality of freshwater sources with 

increased salinity risks. Climate change is therefore expected to induce shifts of important economic agricultural 

areas (such as olive and citrus in the Mediterranean basin, but also apple peach and grape production in central and 

southern European regions) thus increasing variability in fruit yield/availability within years, compromising the 

variety and future sustainability of these crops and products. Under field conditions, drought and heat are the most 

predominant stresses and have a significant influence on plant physiology and productivity [2], thus deserving special 

attention both by understanding plant responses to these stresses and by developing strategies enabling growers to 

face them.  

Unfortunately, perennial crops are particularly threatened by these changes since orchards and vineyards represent 

long-term endeavours, characterized by a high initial investment by the grower followed by an early unproductive 

phase lasting a few years, before entering into full production. Their long life-span (few decades) makes these crops 

highly vulnerable to CC as the multiple stressors generated by abiotic constraints can impact the quantity and quality 

of the production and revenue both in short (seasonal) and long (the entire orchard life) time scales. In fact, because 

of their perennial character, tree responses to stressing conditions have a multi-season component influencing both 

the given response when the stress is applied, and possible carry-over effects in the long-term. Literature reports how 

both in pome and stone fruits, steady drought conditions during the season can reduce fruit yield up to 80% due to 

combined fruit drop and fruit size reductions, with obvious dramatic impacts on grower revenues [3].  

Climate change also induces high year-to-year variability in production and quality with consequent physiological 

problems such as biennial (alternate) bearing. In the longer time scale, repeated stresses can threaten orchard survival 

with as few as two consecutive seasons of drought sufficient to seriously compromise orchard features. Fruit 

growers cannot shift their yearly production cycle and crop choice based on changing conditions and foreseen 

seasonal stressors, as often done for annual crops. In addition, fruit trees, grapes and olives are high-value “cash” 

crops whose market acceptance depends on specific quality standards (i.e. size, sweetness, taste, oil content) that 

are strongly sensitive to tree physiological status as well as to genotype x environment interactions. These constraints, 

typical of perennials, put these crops under serious risks and require that action is taken to help the adaptation of the 

sector to the challenges that lay ahead. Specific alternative strategies are needed to allow orchard adaptations to CC 

in the short and medium time scales as well as decision support tools to optimize the crop/variety choice for a given 

environment in the long term.  

 

1 All references are included at the end of each Section, where the needed details for performing a literature check are given.  
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1.2 Objectives  

The general goal of ADAPTaTREE is to unravel physiological, morphological and genetic traits driving adaptation 

processes (at cellular, organ and whole-tree level) of perennial crops to conditions of drought, salt stress and heat 

waves and how these traits respond to changes in the environment (air temperature and CO2 increase). Based on this 

knowledge, ADAPTaTREE will propose solutions to the farming sectors for breeding programs and plant 

management. This general goal will be achieved throughout the following specific 6 objectives:  

1. Identifying specific physiological mechanisms and traits determining both plant source capacity and fruit 

sink strength adaptations to drought, salinity and high air temperature (i.e. heat waves).  

2. Determining the epi-genetic capability of selected crops for enhancing crop resilience to stress by investigating 

the specific molecular mechanisms involved in pre-adaptation and for designing crop adaptations. 

3. Determining genes and gene regions controlling plant physiological adaptation to stress and identify markers 

and genotypes for breeding programmes. 

4. Modelling whole-plant performance integrating genetic x environment responses using a system biology 

approach in order to predict plant adaptation to environmental changes and the phenotype of in-silico designed 

genetic populations. 

5. Proposing field strategies integrating the use of a novel combination of PBMs and plant sensors and a proof-

of-concept Decision Support Systems (DSS) for crop management adaptation to abiotic stresses.  

6. Enhancing communication and final adoption of the project results through specific technology transfer 

activities in collaboration with private companies and end-user associations from all over Europe. 

These objectives are designed to answer and accomplish the different scopes of the SFS-30-2019 Agri-Aqua Labs 

call and achieve the required specific impacts, as detailed in Figure 1. 

 

Figure 1. Summary of the specific objectives of the ADAPTaTREE proposal (middle part) in relation to the scopes (left) and 

expected impacts (right) listed in the SFS-30-2019 call text. 

In order to achieve these ambitious objectives, a multidisciplinary public-private partnership has been assembled, 

covering expertise in agronomy (UNIBO, CSIC, HGU, InHort, WR, ARO), physiology (UGent, INRA, CSIC, ARO) 

modelling (CSIC, INRA, UGent), genetics (INRA, UNIBO) epigenetics (INRA), metabolomics (BGU), climatology 

(BSC), socio-economy (WR) decision support systems (CYBELETECH), sensors (BOSCH), communication (DEX) 

and end-user representatives (FRESHFEL, AREFHL). The partnership includes research and innovation entities 

leaders in their respective domains and with extensive experience in developing international joint-research and 

innovation projects (see section 4 and 5 for details). 

In an attempt to maximise the final impacts and better determine physiological traits, ADAPTaTREE will study 

whole-plant responses and management strategies in 5 main perennial crops (peach, apple, grapevine, olive and 

citrus). However, as it is explained in the concept section (page 12), the genetic and epigenetic aspects and their 
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effects on plant physiology and performance will be only appraised in apple and peach (genetic and epi-genetic) 

and grapevines (epi-genetics). A more detailed summary of the specific objectives in relation to the ADAPTaTREE 

work plan further elaborated in section 3 is reported below.  

Specific objective. 1: To identify physiological mechanisms determining plant source and fruit sink strength 

adaptations to drought, salt and high air temperature. 

This objective will be mostly carried out within work package (WP) 3 in all the 5 species considered in the project 

(peach, apple, grapevine, olive and citrus) in order to quantify species specific responses and determine the main 

traits driving adaptations to drought, heat and salt stress. In addition, greenhouse and field studies will determine how 

high air CO2 concentration modulates the identified physiological responses to the abiotic stressors. Within WP4, the 

phenotypic plasticity of apple, peach grapevines will be characterized by growing the same genotypes under different 

environments quantifying the physiological changes of plants exposed to different environments 

Specific objective 2: To determine the epi-genetic capability of the selected crops for enhancing crop resilience 

to stress.  

This objective will be appraised in the deciduous species peach, apple and grapevines within WP4 to unravel the 

epigenetic mechanisms related to plant adaptations to drought stress and to produce primed plants able to tolerate 

better abiotic stress in the field trials to be carried out in WP6. Further inclusion of epigenetic information in process-

based models will be attempted in WP5 to better predict the main physiological traits identified in WP3. 

Specific objective 3: To determine gene regions controlling plant physiological adaptation to stress and identify 

markers/phenotyping tools for breeding programmes. 

This objective will be undertaken in peach and apple trees because of the importance of genetic improvement 

programs in these crops taking advantage of existing genetic populations at INRA (peach) and UNIBO (apple). The 

goal is to relate those traits able to define plant adaptations (identified in WP3) with genetic studies carried out in 

WP5. The ultimate ambition of this objective is to fully couple genetic x environment responses using a system 

biology approach where the phenotype of specific in-silico designed genotypes (individuals) will be predicted for 

future genetic programs using the markers and phenotypes identified within ADAPTaTREE. 

Specific objective 4: To model plant physiological responses to predict plant adaptation to environmental 

changes.  

The QualiTree model previously developed for peach trees will be enhanced in WP5 by improving specific routines 

related to the plant carbon assimilation capacity and the water and carbon flows within the tree as identified in WP3 

and implemented as PBMs. The QualiTree model will be adapted for the 5 species under study and tested for its 

ability to predict plant water status adaptations in a wide range of field trials to be carried out in WP6. The most 

advanced weather and climate forecasts developed within WP2 will be incorporated as inputs for the plant model. 

Simulations will allow identifying physiological features linked to best phenotypes in each climatic scenario and will 

serve to guide breeding programs 

Specific objective 5: To propose field strategies linked to plant sensors and DSS for crop management adaptations 

to abiotic stress 

Field strategies such as regulated deficit irrigation, shading (hail) nets fruit thinning and canopy pruning will be 

quantitatively designed and tested in the field trials to be conducted in WP6 by making use of the model predictions 

from WP5. A proof-of-concept DSS for short-term and seasonal predictions of water status and performance will be 

produced by the industry partners as a starting point for further commercial applications.  

Specific objective 6: To enhance communication and final adoption of the project results in collaboration with 

end-user associations 

This objective aims to maximize the long-term economic, environmental and scientific benefits of the project on 

improving plant performance under abiotic stress by enlarging the knowledge hub under the EUFRIN network. The 

aim is supporting the consolidation of this interdisciplinary platform and empowering and influencing on-farm 

decision through the end-user’s association channels. This will be achieved by specifically designed communication 

tasks developed in WP7 but also considering the present barriers for adoption of the solutions to be initially identified 

in WP2. 
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1.3 Relation to the work programme  

The ADAPTaTREE proposal is fully designed to better understand and predict the responses of perennial crops to 

changing environmental conditions and abiotic stresses as required by the Call Challenge. A parallel comparison 

between the Topic specific scopes and the ADAPTaTREE approaches and solutions is reported below.  

Specific challenges for the topic call “Looking behind plant adaptation” under the Agri-Aqua Labs topic (SFS-

30-2019) and the contribution of ADAPTaTREE 

Deciphering the dynamic responses of plants as they (pre)adapt to local conditions or adjust their growth and 

development to changes in the environment within their plasticity range 

ADAPTaTREE will identify the traits and physiological processes underlying stress pre-adaptation (i.e. 

acclimation) quantifying the phenotypic plasticity as the result of the environment x genetic and epigenetic 

interactions. This will be achieved because common genetic material will be shared among partners and studied 

under a wide range of environmental conditions in a sort of “common-garden” approach. 

Determining the different adaptation strategies for understanding how annual or perennial crops perform in a 

given environment or under changing conditions 

The choice is to focus on perennial fruit trees and vines in order to model their behaviour under different climatic 

conditions and provide recommendations for the genotypes to be employed and the adequate field practices in 

relation to tree carbon and water relations responses. It is considered relevant to present a proposal focused on 

perennial crops due to their distinctive nature as compared to field crops.  

Proposals will look into the specific mechanisms (genetic, epigenetic, physiological, morphological, 

metabolic…) and dynamics that underlie adaptive processes of crops.  

Experiments will be set-up in controlled and field trials across a gradient of environmental conditions. In these 

trials abiotic stress derived from CC scenarios will be applied to characterize plant physiological functioning, 

metabolomics and whole-plant responses using specific sensors and mechanistic model approaches. The 

physiological traits that characterize plant adaptation will be phenotyped on collections/populations to study intra-

species variations and decipher their genetic control through Genome-Wide Association studies (GWAS) and/or 

Quantitative Trait Loci (QTL) analyses.  

Epigenetic mechanisms will be also determined not only focusing on the molecular adaptations but also on the 

ability of pre-adapted crops to withstand better abiotic stress over a wide range of environmental conditions. 

While taking advantage of findings from (semi) model crops, work shall focus on crop plants and relevant 

agronomic conditions. 

ADAPTaTREE, being focused on woody perennial crops, will use previous research findings from “model crops” 

such as tomato for which water and carbon flux dynamics were previously determined [4,5]. This knowledge will 

be incorporated for modelling crops such as apple, grapevine, citrus and olive extremely relevant for European 

agriculture. The partners in the ADAPTaTREE project will bring research results to the field, exploring alternatives 

to help farmers to adopt the appropriate strategies and decisions. In this sense, partners will perform field trials 

under relevant agronomic conditions across a wide environmental conditions gradient in order to test the model 

predictions for plant performance under stress-causing conditions and to inform crop improvement and 

management strategies.  

The communication and technology transfer of the obtained results will be facilitated to the end-users through the 

full involvement of their associations ensuring that the knowledge acquired will be focused on relevant agronomic 

conditions.  

Proposals are expected to improve capacities for modelling plant adaptation responses to better predict changes 

in plant performance and inform crop improvement and crop management strategies.  

ADAPTaTREE will start from the most advanced physiological models predicting fruit crop performances and 

will extend their range of application to other species. New PBMs for specific and key processes, like stomatal 

conductance regulation, will be improved. Research will be carried out under controlled conditions to identify the 

adaptation responses of apple, peach, olive, citrus and grape, representing some of the most economically 

important European fruit tree crops. The implementation of PBMs guarantees their application to foreseen 

environmental conditions in a future CC scenario since models are based on physiological mechanisms 

Partners will perform field trials under actual and forecasted agronomic conditions to test the suitability of model 

predictions for plant performance under stress-inducing conditions, leading to an improvement in crop 

management strategies and production. These findings coupled with the use of advanced digital technology 

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



[ADAPTaTREE] 9 

(sensors) and the involvement of two industry partners (BOSCH and CYBELETECH) will help implementing and 

adopting innovative agronomic practices in combination with DSS.  

Proposals should foresee a task for joint activities with other projects financed under this topic. 

ADAPTaTREE will liaise with the other research project(s) funded under this topic to avoid duplication, search 

for potential synergies and build on previous research outcomes. A specific task (7.2) to achieve this aim will be 

carried out in the WP 7 on Communication & Dissemination.  

1.4 Concept and methodology 

The general state of the art in relation to the ADAPTaTREE proposal 

The physiological and adaptive responses of plants to environmental changes are the result of complex interactions 

between genetic and epigenetic mechanisms that are translated into changes to specific functional traits. In recent 

decades, while eco-physiologists have been studying plant responses at levels ranging from the cellular to the whole-

plant [6,7], the sequencing of genomes has been completed for an increasing number of crop species [8] including 

peach, apple and grapevines. Unfortunately, these two research avenues (eco-physiology and genetics) often have 

been undertaken separately, particularly in woody perennial crops, due to the difficulties of understanding the 

behaviour of a given genotype under contrasting environments or quantifying the phenotypes of contrasting 

genotypes in one environment. This is mainly because small genome variations have important impacts on the 

phenotype due to cascade effects on the processes involved in the observed traits. In addition, considerable genotype-

by-environment (G × E) interactions occur for most tree traits.  

However, more recently, researchers have succeeded to isolate and characterise many important genes and 

quantitative trait loci; but fruit tree breeding efforts have been mainly focused on fruit quality traits and productivity 

in a context of non-limiting inputs. Successful research has been conducted for traits related to specific fruit 

composition aspects (i.e. fruit skin colour or size and taste) or resistance to biotic stress [9]. This is mainly because 

these are traits relatively simple to characterize since they might be controlled by a few genes and regulating 

mechanisms and because considerable possible fitness trade-off responses are not expected. Indeed, limited advances 

have been obtained in relation of plant adaptation to environment and resilience to abiotic stresses. As a consequence, 

current cultivated tree and vine varieties have limited adaptability beyond their cultivation niche, and are highly 

vulnerable to CC and less productive under suboptimal conditions.  

A specific effort for studying tree crop adaptation responses to abiotic stress mainly drought, salinity and heat, 

connecting genetic studies with plant physiology is therefore needed. However, this approach must consider the 

complexity of the systems since the mechanisms related to drought resistance (such as plant growth regulation, 

stomatal opening, photorespiration, carbon partitioning, among others) are indeed affecting the whole-plant 

performance and indeed the plant productivity. While plant physiologists might be interested in searching for 

adaptation responses able to ensure plant survival or an increase in the efficient use of external resources, fruit tree 

and grape growers require tools to promote both economic and environmentally sustainable farming. In addition, 

even if under controlled and experimental conditions, plant adaptation responses can be more easily identified, it has 

to be taken into account that, in orchards and vineyards, perennial crops do not live in isolation, and responses are 

also ultimately determined by farming system external factors and whole orchard system management. A 

collaborative research approach involving geneticists, physiologists and agronomists in collaboration with the end-

users, is needed to gain new insights in the challenge.  

When designing field management strategies for woody perennial crops, often the research conducted has been 

based on empirical “trial and error” approaches. Consequently, results obtained were often successful for the given 

G × E interactions where they were tested but attempts for extrapolating results among sites have sometimes resulted 

in contrasting results [10]. In addition, in woody crops, because their perennial nature, one-season responses might 

differ from long-term final plant performance. This aspect does not only have physiological implications, but also 

has been identified as one of the main barriers impacting negatively the widespread use of agronomic tools by end-

users, who are often insecure regarding long-term effects of the suggested practice. In perennial crops, the responses 

to stress occurrence and/or the management practice are likely to be more in the long-term compared to field crops 

where seasonal behaviour sufficiently can reflect final crop performance. All these aspects complicate the 

experimental approach to be followed for solving the challenges, indicating that a more mechanistic modelling 

approach is required in order to better integrate the different tree components. 

This mechanistic approach should allow to better anticipate crop responses to abiotic stress and tailor the field 

practices to expected G × E interactions. In this sense, PBM are increasingly used for research and application 

purposes in plant sciences and natural resource management [11]. Such models integrate the complex interactions of 

crop eco-physiological processes as they respond to environmental drivers and predict their impact on productivity. 

The ability of crop models to capture cultivar (or genotype) differences within a crop species in response to 
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environment and management drivers enables simulating the outcome of the complex interactions among genotype, 

environment, and management (G×E×M), thus allowing phenotypic attributes to emerge as a consequence of model 

dynamics. PBMs can be applied at different levels, from genes to whole plants. At the gene level PBMs are more 

generic, since the processes involved are common among species. As we upscale, processes vary as well as the 

parameters defining them. At the eco-physiological level parameters are strongly associated to function and therefore 

it is possible to link them to gene expression. PBM are tools to make physiology and genetics more predictive by 

bridging the gap between genotype and phenotype [12]. The parameters required to run the PBMs can be obtained 

from physiological studies (e.g. hydraulic or photosynthetic capacities) and their hypotheses can be challenged by 

physiology/ functional genomics approaches, e.g. using mutants or omics [13].  

When attempting to predict whole-plant performance, individual PBMs need to be integrated into whole-plant 

models. In this sense, in annual crops, advances have been made and there are even successful examples of worldwide 

applications supported by international organization (i.e. AQUACROP model by FAO, 14). In woody crops, the 

extensive use of models for designing field strategies is however hampered by the limited availability of whole-tree 

models able to integrate plant physiological responses related to both water and carbon related processes. Relevant 

recent advances for specific crops such as olive [15], grapevine [16] peach [17] apple [18] or a more general 

applications oriented to simulate the orchard water balance such as the CropSyst adaptation to woody crops [19] do 

exist. Relevant concept from these advances will be used and will facilitate the integration required in ADAPTaTREE 

starting from understanding of the single physiological responses to an accurate aggregation of PBMs. The 

QualiTree model, initially developed for peach, is a suitable option for integrating different routines. It is already a 

generic fruit tree model that can simulate the effects of various cultivation practices on the development and within-

tree variability of fruit quality [20]. In addition, the original version of QualiTree has been validated in different 

environments (e.g warm and semi-arid eastern Spain [21] and Iran [22] and the more humid conditions of France 

[20]) 

By using PBMs it is also possible to integrate genetic information into plant physiological responses. The 

principle is to define genotypes by a set of model parameters. These values depend both on the allelic combination 

carried by the genotype and on the genetic model defined from genes or QTL controlling the parameters of the model. 

Then the model can simulate these different genotypes. Plant and crop eco-physiological models formalize traits as 

the result of genotypic and environmental effects and the relations among traits. In this sense, they provide a platform 

of virtual profiling (i) for the integrative analyses of the impact of a combination of traits on whole-plant and crop 

phenotype (e.g., 23,24) and (ii) for quantifying the individual impact of traits, within a range of agro-climatic 

conditions. This opens the door towards new opportunities of virtual breeding of ideotypes, such as developing 

genotypes specifically adapted to a set of conditions of particular interest (e.g., non-optimal pedoclimatic scenarios, 

new cultivation techniques, future climates). However, it will be crucial to assess simulations by experimental 

evidences [25]. 

If the characteristic behavior of each species can be determined by the PBMs, then the process of acclimation, which 

takes place when the plant “adjusts” these parameters, can be understood estimating them under different 

environmental conditions. This physiological information can be also related to the differences found in QTLs and 

epigenetics, linking physiological functionality with genetics.  

In addition, PBMs have the advantage that they can be used in DSSs to simulate crop behaviour and take decisions 

on crop management practices. Only by integrating model simulations, rational criteria justifying the chosen 

applications of certain strategies will be reached. For instance, it has been described that inducing a certain degree of 

water stress during some key phenological periods can improve crop performance and fruit composition [10]. 

Similarly, by reducing fruit load it is possible to mitigate the detrimental effects of water stress on fruit size (often 

the ultimate determinant of the fruit commercial value and growers’ revenues). However, a robust conceptual 

framework to decide which degree of deficit irrigation application or intensity of fruit thinning, among other field 

practices, is required to move from current descriptive stages to actual use in practice. 

(a) Concept 

ADAPTaTREE intends to identify and quantify the role of the main physiological regulation mechanisms 

determining tree source capacity and carbon partitioning towards fruit in response to drought, salinity and heat waves. 

Plants with identical genetic background will be grown at several locations in Europe with different climates. The 

parameters of the PBMs will be estimated in all the locations and compared to each other, relating the changes found 

with the differences in climatic conditions. Experiments will be carried out within an air temperature gradient across 

Europe and Israel considering the increased levels of atmospheric CO2 as a modulating factor for the abiotic stress 

to be imposed. 

An interdisciplinary approach will be followed in ADAPTaTREE integrating genetic information in eco-

physiological models via genotype-dependent parameters and studying the genes or region of genes and the 
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epigenetic markers that influence or intervene in plant adaptations. This general concept (Figure 2) will lead to short 

and long-term crop adaptations and management strategies.  

On one hand, short-term crop adaptations will be based on pre-adapted plants exploiting plasticity mechanisms 

mainly derived from epi-genetic changes when a stress is first imposed. On the other hand, long-term crop 

adaptations are based on genetic improvement benefiting from the identification of superior genotypes of 

progenitors for breeding programs. Finally, management strategies consider the application of agricultural practices 

to exploit physiological responses to mitigate water shortages, heat waves or high salinity conditions. 

 

 
Figure 2. Overall ADAPTaTREE framework leading to crop adaptation and management strategies to be exploited. In green are depicted 

those physiological processes to be studied in all 5 species (grapevine, peach and apple), in purple the epi-genetic ones and in orange the 

ones exploiting genetic diversity in peach and apple trees 

Specific traits will be identified by inter-species comparisons of different physiological processes both in field and 

greenhouse studies. The traits contributing most to explain plant responses to the various stresses and being most 

suitable for phenotyping studies will be selected and used in intra-species (i.e. varieties) phenotyping studies on 

genotypes from available populations. Simultaneously, the knowledge generated will improve existing PBMs thus 

enhancing the simulation of single physiological process.  

The integration of single PBM in a whole-plant model and the linking between physiological parameters and genetics, 

taking as a starting point QualiTree model, will improve the physiological response simulations and consequently 

improve forecasting plant adaptation to changing environments. Coupling the genetic variability study with the 

QualiTree model will aim at identifying the genes/gene regions involved in plant adaptation to abiotic stress derived 

from CC, leading to, in the long-term, crop improvements based on the selected progenitors. In the short-term, and 

under testing and validation within the ADAPTaTREE activities, management practices will be designed from the 

whole-plant model predictions. In fact, while the objective in the use of PBMs in ADAPTaTREE is to understand 

the adaptive response of several fruit-tree species to the environment and some abiotic stresses, PBMs can also be 

used in a proof-of-concept DSS to simulate crop behaviour and take decisions on crop management practices related 

to crop water status management. Finally, short-term crop improvement strategies will be tested taking advantage of 

the epigenetic tree responses to the abiotic stress imposed.  

Within the envisaged general concept, ADAPTaTREE will consider the following: 

• Since plant responses to abiotic stress might be mitigated by a concomitant increase in atmospheric CO2 

concentration, model outputs will also be validated using trials conducted at the Free Air Carbon Dioxide 

Enrichment (FACE) facility of HGU and under controlled greenhouse conditions at UGent. 
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• ADAPTaTREE will build off existing models, which will be improved and coupled during the project, to identify 

genes/gene regions, epigenetic and physiological mechanisms that affect functional traits related to plant 

tolerance (acclimation)/adaptation to the abiotic stresses considered. The ADAPTaTREE approach is unique 

because it will integrate the leading state-of-the-art models from the participating partners into a reliable 

unprecedented mechanistic whole-plant model. Eco-physiological PBMs can predict quantitative traits of a 

genotype in any environment and will enable identification of the epigenetic effects and their markers that could 

further improve PBMs and QTL models. 

• ADAPTaTREE will translate basic knowledge to implement agronomic innovative practices (e.g. precision 

and regulated deficit irrigation, pruning and crop load regulation, net shading and pre-acclimation) and 

markers/phenotyping tools for future breeding programmes that will facilitate crop adaptation to abiotic 

stresses. Specific plant sensors to determine the physiological traits related to plant water and carbon relations 

under changing conditions will be used and improved by the industrial partner BOSCH. They will be 

implemented in a proof-of-concept DSS by CYBELETECH in order to convey the physiological model outputs 

into recommendations for planning and scheduling field practices. The involvement of these industrial partners 

will allow for a practical outcome to the solutions proposed by ADAPTaTREE. During project execution, socio-

economic studies will evaluate the benefits and the potential adoption of the proposed agronomic strategies. 

• ADAPTaTREE will consider management strategies that go beyond the plant adaptation capacities taking into 

account the whole orchard system. This is necessary because in modern fruit and wine production, orchards are 

highly manipulated systems where a wide range of cultural practices potentially can benefit and speed-up the 

process of adaptation. In this sense, the partnership also recognizes the role of rootstock and the root system in 

plant adaptations to abiotic stress. However, while ADAPTaTREE will consider the role of the root system in 

terms of whole-tree carbon and water relations, neither specific studies devoted to rootstock improvements, nor 

soil-root interactions will be appraised. The positive effects of rootstocks choice to tree performance under stress 

conditions is often related to the capacity of the root system to explore soil resources. ADAPTaTREE focuses on 

exploiting the inherent scion adaptation capacities to improve their performance under environmental and abiotic 

stress. 

ADAPTaTREE will focus on the woody perennial crops peach, citrus, olive, apple and grapevine representing 

horticulturally and economically important perennial crops. These include both evergreen and deciduous species and 

their cultivation area covers a wide range of soil and climatic conditions as well as increased CO2 levels. Field and 

greenhouse studies will be conducted over a gradient of air temperatures and annual reference evapotranspiration 

ranging from 2000 mm (Israel) to 650 mm (Poland) and precipitation regimes varying from less than 200 mm (Israel 

and Spain) to more than 1000 mm (France and Poland).  

Breeding programs are under development in all 5 crops both by public research centres and private companies. 

However, peach and apple genetic improvements efforts have currently more important impacts on the European 

fruit industry than the grapevine, citrus and olive breeding efforts. This is mainly because: i) the very fast peach and 

apple varietal turnover, as compared for instance with grapes cultivated for wine production, ii) peach and apple 

trees are cultivated in a wider range of environmental conditions than for instance the evergreen crops.  

ADAPTaTREE activities will be developed in three sequential stages (Figure 3) including: 

1. Tree physiology and phenotyping experiments where interspecies and intraspecies comparisons will be carried 

out to identify the traits as well as the genes / gene regions that mostly affect the plant response to abiotic stress. 

The physiological traits identified will be used as input for improving the mechanistic integrated whole-plant 

model. The use of PBMs will allow for avoiding the empiricism of plant models currently used in DSSs.  

2. Agronomic and acclimation experiments aimed to simultaneously determine: i) the epi-genetic capability of 

the selected species for enhancing crop resilience to stress, ii) the phenotypic plasticity of given genotypes when 

grown in different environments and the characterization of the physiological traits modulating the plasticity and 

iii) crop responses and cost-benefit analysis of the field practices and strategies combining the use of crop models, 

sensors and DSS to be developed.  

3. A capitalization phase that will take advantage of the socio-economic studies, the communication channels with 

the end-users and policy makers and the market penetration of the private companies involved in the proposal.  
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Figure 3. A schematic summary for the three phases of project execution, including the main outputs from each phase in the 

blue boxes. Partners involved in each phase are also indicated. 

This research and development approach situates the project half-way between basic research and end-user 

application. The project has a basic science component aimed at exploring genetic and epigenetic changes affecting 

different functional traits and the resulting physiological responses in selected species under different environmental 

conditions. However, as the project will use experimental research and build on existing models and knowledge, it 

is expected that it will promote the development of agronomic strategies and DSS to help farmers face the CC 

challenge. Therefore, the project will combine technology readiness level (TRL) 3 research activities to more 

advanced TRL 4-5. For the field trials testing orchard management strategies in WP6, TRL level 6 will be reached 

because trials will be conducted in commercial orchards using technology easily available for fruit and wine growers.  

A number of FP7 and Horizon 2020 funded projects (TRADITOM, TOMRES and TOMGEM) have dealt with this 

issue but mainly in vegetable crops. Other projects developed novel methods and strategies aimed at yield 

maintenance under fluctuating water deficit (DROPS), but they focused only on water relations and annual species. 

Research in woody perennial crops is limited to precision farming studies (FATIMA, VINEROBOT) to more specific 

aspects related to grape composition for wine production (INNOVINE and VISCA), to the improvement of quality 

and yields under non-stressing conditions (ISAFRUIT, IRRIQUAL) or to the improvement of breeding strategies 

mainly related to fruit quality (FRUITBREEDOMICS). In addition, biophysical models simulating vegetation 

responses to integrate climatic variability and extremes have been improved by MODEXTREME, ADVICLIM and 

currently within the on-going project SHUI. ADAPTaTREE will take advantage of the knowledge generated by these 

projects. For example, high throughput phenotyping tools based on leaf fluorescence, determining plant tolerance to 

stress in a rapid manner, developed under FRUITBREEDOMICS will be used as a starting point for peach and apple 

QTL analyses to unravel the genetic control of the fruit crop adaptation and tolerance to various stressors. 

Project details: TOMGEN  

General objective: To design tomato varieties and management practices to improve yield and quality to face CC  

Main outputs for ADAPTaTREE: New strategies aiming to maintain high yields of fruit and vegetables at harsh 

temperature conditions. 
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Project details: ROOTOPOWER 

General objective: To understand root-to-shoot signalling and source-sink relationships in relation to the 

adaptation to different stresses. 

Main outputs for ADAPTaTREE: Basic knowledge to model plant water uptake and soil-root interactions 

Project details: DROPS 

General objective: To develop novel methods and strategies aimed at yield maintenance under fluctuating water 

deficit and at enhanced plant water-use efficiency.  

Main outputs for ADAPTaTREE: Novel methods and strategies based on genotype x environment interaction 

developed on annual crops. 

Project details: FATIMA 

General objective: To develop innovative farm capacities helping the intensive farm sector optimize their 

management and use of external inputs (nutrients, water). 

Main outputs for ADAPTaTREE: Precision irrigation management for application of the field practices and 

upscaling results to the whole vineyards and orchards 

Project details: VISCA - (H2020-730253) 

General objective: To improve the wine industries resilience to climate changes, minimizing costs and risks 

through an improvement of production management 

Main outputs for ADAPTaTREE: Starting point for developing advanced seasonal climate predictions for 

fruit-tree models beyond the previous geographical areas of study. 

Project details: ISAFRUIT 

General objective: To fulfil the consumer preferences and expectations with regard to the quality, safety, 

convenience and availability of fruit and fruit products 

Main outputs for ADAPTaTREE: Physiological knowledge on the mechanisms underpinning fruit growth and 

quality development in apple and peach 

Project details: MODEXTREME 

General objective: Improving the capability of biophysical models simulating vegetation responses to integrate 

climatic variability and extremes 

Main outputs for ADAPTaTREE: Development of the OLIVECAN model integrating the responses to 

environmental conditions associated with extreme climatic events 

Project details: ADVICLIM 

General objective: To study climate change adaptation and mitigation scenarios for a range of vineyards 

representing the climatic diversity of European wine regions 

Main outputs for ADAPTaTREE: Viticulture practices tailored to the soil and climatic conditions in the studied 

areas 

Project details: FRUITBREED-OMICS 

General objective: To improve the efficiency of fruit breeding by bridging the gap between scientific genetics 

research and application in breeding 

Main outputs for ADAPTaTREE: High throughput phenotyping tool based on leaf fluorescence for peach and 

apple phenotyping and segregating apple and peach genotype populations  

Project details: SHUI 

General objective: To deliver a suite of technologies to make informed decisions to manage water scarcity 

Main outputs for ADAPTaTREE: The tree root water uptake routines currently under development will be 

integrated in the whole-plant physiological model 

(b) Methodology 

ADAPTaTREE activities will last 4 years and will be structured in 7 work packages (WPs). Two of them are 

transversal WPs, running throughout the project: WP1, which encompasses management and coordination activities, 

and WP7, which sets the strategies and actions to disseminate project results and innovations to stakeholders: 

• WP1 (Coordination and management) will be led by CSIC (Diego Intrigliolo) to ensure that all partners keep 

fully involved and contribute to project progress, having a common understanding of project progress, outputs, 

benefits and implications. 

• In WP7 (Communication & Dissemination), the project partners, led by DEX (Fernando Méndez), will 

undertake a complete set of communication and dissemination strategies and actions to ensure the project 

activities and results are brought to relevant stakeholders. 

These transversal WPs will provide the appropriate support to the research activities the partners will carry out under 

WPs 2 to 6, applying state-of-the-art methodologies to achieve the specific objectives explained in section 1.2, meet 

the call challenges and reach the expected impact. In this section are reported the WP general objectives and the most 

relevant and complex methodologies to be employed; while their detailed implementation is explained in Section 3.  
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WP2. Agronomic, climatic and socio-economic factors for adaptation to abiotic stress. Leader WR (Marianne 

Groot). 

This WP is intended to: i) produce weather and climate forecasts developments for models and DSS, ii) elaborate 

a cost-benefit analysis of the proposed solutions and iii) to identify critical success factors, including institutional 

incentives and governance structures to encourage the adoption of sustainable adaptation practices. 

The MONARCH model will provide weather forecast (1-3 days). MONARCH is the state-of-the-art coupled 

model developed at BSC that contains advanced physics, chemistry and aerosols modules [23]. Regarding climate 

forecast; seasonal climate predictions from the Copernicus Climate Change Service will be used. Climate forecasts 

systems are affected by biases, and a range of different bias-adjustment techniques will be applied to obtain 

forecast simulations with similar statistical properties than in the observations. Wherever available, observational 

data sets of the field demo sites will be used to apply statistical downscaling to obtain bias adjusted forecast for 

the specific area of interest. For longer time scales, climate projections from CMIP6 will be analysed to produce 

climate information up to 2050. 

WP3. Adaptation traits. Leader CSIC (Antonio Díaz-Espejo). 

The work will be focused on identifying the key physiological traits determining plant response to the changing 

environment by: i) comparing species and cultivars under the stress conditions imposed, ii) single and specific 

PBMs, which will be fed directly with those physiological traits as parameters. To achieve such objectives: 

• Leaf gas exchange parameters will be determined using leaf gas exchange system (e.g Licor 6400-XT) in all 

experiments and standard protocols by all partners. Photosynthesis responses to light, CO2 and air temperature 

will be determined with simultaneous measurement of fluorescence, to obtain the parameters of the 

biochemical model of photosynthesis. Determinations of leaf nitrogen and leaf area per mass will be performed 

in the same leaves used for leaf gas exchange measurements. Diurnal cycles of stomatal conductance will be 

measured at different stages of the phenological cycle. Plant-based sensors (sap flow, dendrometers, turgor-

related probes, thermoradiometers) will be use in parallel to determine the parameters of the hydromechanical 

model of stomatal conductance.  

• Hydraulic conductance will be measured at the plant level using the Ohm´s law analogy and at the leaf level 

with the dynamic rehydration method [24].  

• Leaf osmotic potential will be measured with thermocouple psychrometers and the concentration of abscisic 

acid (ABA) will be determined using UPLC-MS-MS using deutered ABA as internal standard. Metabolites 
will be determined by partner BGU processing samples from all the experiments using a UPLC-QTOF 6550.  

• Fruit growth mechanisms to be studied includes vascular and transpiration flows to/from the fruit by 

integrating fruit growth dendrometers study with sap flow determinations and fruit gas exchange using gas 

analyzers equipped with fruit chambers.  

WP4. Acclimation and epi-genetics. Leader UGent (Kathy Steppe). 

Under this WP, the partners will: i) carry out acclimation experiments to determine the extent of epigenome 

reprogramming (methylation, histone marks, small RNA populations) generated by drought stresses in selected 

species of the project and the stability of epigenomic changes over time (within one season and between seasons) 

and ii) unravel the physiological mechanisms for improving plant adaptation to abiotic stress by submitting crops 

to a pre-adaptation (priming) strategy. 

Epi-genetic molecular determinations. Changes in methylation pattern in young but fully developed leaves will be 

determined using whole Genome Bisulfite Sequencing (BS-seq) together with the populations and distribution of 

small RNAs, and mRNAs profiles. BS-seq will be performed in paired ends (2x150 pb) on an Illumina HiSeq 

4000, or equivalent sequencing platform using 1μg of genomic DNA. Three biological replicates for each sample 

will be sequenced with a 35X coverage each. For RNA-seq, sequencing will be performed in paired ends (2x150bp) 

with 30 million reads per sample. Small RNAs will be sequenced using the exact same RNA extracts as those used 

for the RNA-seq to obtain 20 million reads. Trimming and quality control will be performed on each high 

throughput raw reads dataset (Trim Galore, trimmomatic) involving the analysis of sequence quality, GC content, 

the presence of adaptors, overrepresented k-mers and duplicated reads. RNA-seq and BS-seq data will be 

normalized and analysed with in-house pipelines based on commonly used methods.  

Briefly, from raw data, RNA-seq data processing integrates read mapping, annotation, differential expression and 

gene ontology enrichment analyses. For BS-seq data, analysis will include: (1) quality and adaptor filtering, (2) 

assessing the bisulfite conversion efficiency and accuracy of the data (absence of bias) by analysing plastid DNA 

that is not methylated, (3) alignment of filtered sequences on the grapevine and oak genomes respectively (4) 

differential methylation analysis. The Bismark software will be used to map bisulfite converted sequence reads 
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and determine cytosine methylation states. Resulting Cytosine reports will be analysed with MethylKit to identify 

differentially methylated regions (DMR) between the samples. For small RNAs, SmRNA profiles will be analysed 

using specific pipelines taking into account both mature as well as extended isoMirs and other classes of small 

RNAs including the 24nt small RNAs that are essential for targeting de novo methylation in plants. In-house perl 

scripts will be used to investigate relationships between DEGs and DMRs (e.g. physical proximity on the genome). 

Final data (alignments, coverage, gene expression, small RNAs and methylation levels) will be visualized in a 

genomic context with a dedicated JBrowse. All data analysis will be performed on Genotoul Bioinformatics facility 

giving access to a computer farm with 3054 cores and 34 Tera Byte memories. Raw and analysed data will be 

shared, stored and/or archived. Correlative analysis will be performed to identify DMRs associated to differential 

gene expression in responses to stresses, and when relevant, associated siRNA clusters. Validation of selected 

DMRs will be performed using locus specific methylation analysis (eg MCrBC-PCR). 

WP5. Genetic x Environment model integration. Leader INRA (Michel Génard). 

The activities under this WP are aimed at i) improving existing PBMs in order to predict the effect of stressors on 

fruit-tree species, ii) integrating intra-species genotypic control within the models thanks to GWAS or QTL 

analysis results, iii) identifying markers and genes to be used in future peach and apple breeding programs and iv) 

use the developed model to define Genotype x Practices combinations. 

QualiTree whole-plant model considers the tree as a set of objects: some compartments viewed globally such as 

old wood (trunk and branches), water sprouts, and roots (coarse and fine), and some viewed in more detail and 

placed in the tree architecture, such as fruiting units (FU). The FU are composed of fruits, leafy shoots, and stem 

wood. The virtual tree is a collection of FU connected to old wood within an explicit architecture (topology and 

geometry). A simple module for estimating canopy radiation) interception over the growing season allows 

simulating photosynthesis and transpiration on each FU. In QualiTree - the carbon processes are assimilation, 

exchange within the tree, utilisation for organ growth, mobilisation and replenishment of reserves, and metabolic 

transformation of various sugars in the fruit. Water processes are transpiration, flow within the tree and fruit water 

inflows and outflows. Rather than adopting a single view, QualiTree uses several approaches for simulating carbon 

partitioning within the tree. At the tree level, QualiTree uses a teleonomic approach by considering, that the tree 

tends to restore the C balance between leafy shoots and fine roots. QualiTree also uses source-sink approaches, to 

represent the effect of thinning that removes sinks (fruits) and carbon transport within the tree. After satisfaction 

of maintenance respiration requirements for every tree organ, flows are calculated between “source” and “sink” 

tree entities based on the available carbon, the carbon demand and the distance. Water flow within plant three-

dimensional architecture is described by laws that connect the different axes through their hydraulic conductivity 

and by their water potential. Leaf, stem and fruit water potential are outputs from the energy balance module that 

is linked to the hydraulic transfer module. Finally, the accumulation of water in the fruit is simulated from the 

turgor pressure effect on cell expansion. QualiTree addresses a broad range of fruit quality traits: fruit size, 

proportion of flesh in the total fruit mass, dry matter content of the flesh, concentrations of various sugars in the 

flesh, and sweetness. Fruit sugar content is described by a set of differential equations that accounts for the three 

processes involved in the development of soluble sugars within the fruit: sugar importation, metabolism and water 

dilution. 

Genetic information will be included in QualiTree via genotype-dependent parameters. Phenotyping studies will 

be carried in existing apple and peach populations, previously mapped, in order to identify QTL regions related to 

plant adaptation to drought stress. The physiological variables to be screened in the phenotyping studies will be 

selected based on WP3 results and/or among phenotyping tools suitable for assessing plant tolerance to stress, 

developed by previous projects (i.s. Fruitbreedomics). Quantitative trait loci for these parameters or molecular 

markers associated to these parameters (in case of GWAS) will be detected by adapted regression procedures. 

Results from the QTL or GWAS analysis will be combined with QualiTree by substituting each genotype-

dependent parameter in the model by the sum of QTL effects or the predictions of the GWAS analysis. This 

combined model will be able to simulate the behaviour of genotypes carrying diverse combinations of alleles. 

WP6. Orchard & Vineyard level upscale. Leader UNIBO (Brunella Morandi). 

The knowledge generated by WP3, 4 and 5, will allow to better understand the mechanisms at the basis of plant 

adaptation and to translate this knowledge into practical solutions for growers. These solutions will be tested in 

field experiments foreseeing i) a proof-of-concept for improved DSS for plant water status predictions; ii) 

optimized management practices (in terms of irrigation, crop load, soil and orchard light management) as well as 

iii) pre-acclimated planting materials.  

The physiological and productive performance of orchard plots managed according to the ADAPTaTREE 

strategies will be compared to plots managed according to standard local practices. Common plant performance 

and resource efficiency indicators have been defined and will be used in all field trials to demonstrate and 
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corroborate the final impacts to be produced. This includes agronomic parameters such as: yield and its 

components; basic fruit quality parameters (total soluble solids, acids), canopy growth (leaf area index), whole 

plant physiology parameters: (midday stem water potential, stomatal conductance and leaf nitrogen concentration); 

efficiency indicators: (water and nitrogen use efficiency, water productivity) and economic indicators: (final 

revenue, the Net Margin/total cost ratio and investment and depreciation values for equipment). 

 

ADAPTaTREE activities will be carried out in two main research avenues related to physiological and genetic and 

epigenetic studies as depicted in Figure 4. The obtained research knowledge will be integrated into a whole-plant 

model, which will serve as a basis for the development of the proof-of-concept DSS for water status estimations. 

Finally, a field validation phase including management practices and the (epi)genetic strategies will be carried out. 

 

Figure 4. Diagram summarizing the main ADAPTaTREE activities deriving from the two main research avenues (plant 

physiology and genetics). The involvement of each partner is highlighted in purple. 

The experimental activities will be carried out in several experimental areas all over Europe including also the 

extreme conditions of Israel (Figure 5), under a wide range of environmental conditions (Table 1). 

 

Figure 5. A representation of ADAPTaTREE experimental sites. Number correspond to the experimental areas with different 

climates: i) Dry (arid and semiarid), ii) Temperate (mesothermal) and iii) Continental (microthermal) according to the 

Köppen climate classification 
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Table 1. Summary of the characteristics of all experimental sites and the main climatic conditions (ETo, reference 

evapotranspiration, Tair, air temperature during June to August) – First column colour code refers to location in the 

previous map (Figure5) 

Country/ 

Partner 

Characteristics Climatic conditions 

1. Spain – 

Seville CSIC  

Experimental orchard planted with all tree crops under study for 

identification sink and source adaptation traits (WP 3) 

Annual ETo (mm) = 1382 

Annual rainfall (mm) = 552  

Summer Tair (ºC) = 27ºC 

2. Spain – 

Murcia 

CSIC- 

Experimental orchard planted with grapevine and citrus trees for 

validating ADAPTaTREE management practices (WP6) and 

peach orchard facility for acclimation studies (WP4)  

Annual ETo (mm) = 1418 

Annual rainfall (mm) = 313  

Summer Tair (ºC) = 26 ºC 

3. Israel - 

ARO 

Experimental facility for determining olive and citrus trees 

adaptations to salinity stress (WP3) 

Annual ETo (mm) = 1978  

Annual rainfall (mm) = 185 

Summer Tair (ºC) = 28 

4. Israel - 

ARO 

Commercial orchards with olive and citrus for validating 

ADAPTaTREE management practices (WP6) 

Annual ETo (mm) = 1984  

Annual rainfall (mm) = 197 

Summer Tair (ºC) =28 

5. Italy - 

UNIBO 

Experimental orchard with apple trees genetic collections for 

genetic model integration (WP5) 

Annual ETo (mm) = 844 

Annual rainfall (mm) = 700 

Summer Tair (ºC) = 23 

6. Italy - 

UNIBO 

Commercial orchards for validating ADAPTaTREE 

management practices (WP6) and determining peach acclimation 

responses (WP6) 

Annual ETo (mm) = 844 

Annual rainfall (mm) =700 

Summer Tair (ºC) = 23 

7. France – 

Avignon 

INRA-  

Experimental orchard with peach trees genotype collections for 

environment x genetic model integration (WP5) 

Annual ETo (mm) = 1012 

Annual rainfall (mm) =512 

Summer Tair (ºC) =23 

8. France – 

Bordeaux 

INRA-  

Experimental vineyard for acclimation studies (WP4) Annual ETo (mm) = 945 

Annual rainfall (mm) =875 

Summer Tair (ºC) =21 

9. Belgium - 

UGent 

Experimental facility for acclimation studies (WP4) and tree 

responses to elevated atmospheric CO2 (WP3) 

Annual ETo (mm) = 617  

Annual rainfall (mm) = 852 

Summer Tair (ºC) = 18 

10. 

Netherlands - 

WR 

Commercial apple orchard for validating ADAPTaTREE 

management practices (WP6) 

Annual ETo (mm) = 540 

Annual rainfall (mm) =880 

Summer Tair (ºC) = 21 

11. Germany 

HGU  

Experimental vineyard for determining vine responses to high 

CO2 under field conditions (WP3) and validating ADAPTaTREE 

management practices (WP6) 

Annual ETo (mm) = 694 

Annual rainfall (mm) =549 

Summer Tair (ºC) = 19 

12. Poland-

INHORT 

Experimental apple orchard for validating ADAPTaTREE 

management practices (WP6) 

Annual ETo (mm) = 580 

Annual rainfall (mm) = 630  

Summer Tair (ºC) =22 

 

Gender aspects. ADAPTaTREE does not foresee any biological characteristics nor social/cultural factors affecting 

the technical activities to be carried out. ADAPTaTREE will promote equality between sex/genders in terms of 

employment, work and pay. Within the project, women with successful professional careers are involved in leading 

positions in the scientific partnerships. Three work package leaders and the Technical Coordinator (TeC) are women, 

as well as 40% of the whole research team:  

- WP2 Leader Marianne Groot (WR).  

- WP3 Leader Kathy Steppe (UGent)  

- WP6 Leader and Technical Coordinator (TeC) Brunella Morandi (UNIBO) 

Equal opportunities and equal treatment will be carefully and constantly monitored by a specific Working Group 

(WG) on Gender Issues set within the Steering Committee. This WG make sure that both man and women are equally 
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involved in all aspects of the project, adopting the recommendations of the European Commission’s Expert Group 

‘Innovation through Gender’ to account for potential gender differences and other social factors to avoid stereotypes 

and false correlations. 

ADAPTaTREE project will be appointing several early stage researchers (PhDs and Postdocs). All partners will carry 

out gender analysis when appointing staff to the project to ensure there is no unconscious bias during appointment. 

1.5 Ambition 

ADAPTaTREE expects to deliver significant research progresses in 6 main scientific and technological areas with 

the additional ambition of integrating climatology, plant physiology, epigenetics, whole-plant models, genetics and 

sensors/DSS advances into a package of practical solutions for fruit and grape growers.  

1. Climate and agriculture 

State of the art: In the 21st century, great advances have been reached in weather forecasts by numerical 

prediction models for detecting high-impact weather processes, regime changes, and global-scale anomalies [28]. 

These models have been tested for providing short-term (1-3 days) predictions but there are still large uncertainties 

in long-term forecasts for being able to take seasonal decisions. This is because the forecasting performance 

depends mainly on the lead time and predictions for seasonal forecasts needs to be improved before being 

operational and exploited for adapting the field management practices [29]. 

ADAPTaTREE ambition: To integrate in the whole-plant model and DSS the recent advances in climate 

predictions with weather forecast to provide atmospheric variables at different forecast windows known to affect 

agricultural management. The possibility of integrating climatic predictions into mechanistic models enable 

prediction of crop performance under climate extremes (heat waves and drought). In addition, field trials will be 

conducted to validate the model results under actual field conditions opening-up the possibility to test crop and 

management strategies designed according to the predicted short (1-3 days) and mid (1-3 month) time scale 

climatic forecasts and predictions. 

 

2. Tree and vine leaf gas exchange and water-carbon relations 

State of the art: Currently, not all the models widely used to simulate leaf gas exchange and water-carbon relations 

are mechanistic or process-based. It is true for the case of the biochemical model of photosynthesis by Farqhuar, 

von Caemmerer and Berry (FvCB, 30). However, in the case of stomatal conductance several empirical or 

phenomenological models for leaf gas exchange are widely used particularly in annual plants and crops, as for the 

case of Jarvis [31] the Ball-Berry-Leuning stomatal conductance models [32, 33]. Preliminary studies with the 

hydromechanical stomatal conductance model by Buckley, Mott and Farquhar, 2003, hereafter (BMF, 34) have 

produced satisfactory results in estimating leaf gas exchange for tree species of agronomic interest, including olive, 

almond and grapevine [35,36] under water stress conditions. Since stomatal conductance is the main limiting factor 

of photosynthesis in most of the responses to abiotic stresses, the use of the BMF model in this project is critical 

and represents as well a key innovative aspect. The model has implicit the response to high CO2 as it was already 

reported [34], and since its parameters have full physiological meaning they can be used to understand the 

physiological mechanisms involved and to identify key physiological traits to be used in genetic studies or 

application in DSSs. 

ADAPTaTREE ambition: The proposal will be a unique opportunity to further test the BMF model in several 

species and under different environmental conditions using standard common protocols adopted by all research 

teams. Using the mechanistic models, ADAPTaTREE will elucidate why response patterns differ across species in 

addition to elucidate the physiological meaning from the plant sensors data commonly used in horticulture. The 

comprehensive evaluation of the factors affecting plant responses and growth will help discerning to what extent 

fruit growth is source and sink-limited. Moreover, the fundamental understanding of differences across species, 

regarding water and carbon partitioning during fruit development and its quality will be used to unravel the 

particular plant/tree behaviour and strategies but also to assess the main adaptive responses to climate changing 

conditions. Since the models to be used in ADAPTaTREE are mechanistic, the ambition is to understand how 

rising CO2 will influence short-term leaf gas exchange. The longer-term effects of high CO2 will be validated using 

the unique FACE facility by HGU to determine adaptive strategies in response to continuous exposure to high CO2 

and their influence on crop performance. 
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3. Epigenetics and acclimation of perennials to stresses 

State of the art: The difficulty that underlies adaptation of plants to changing environments relies on the 

interaction between genetics and environment as well as the epigenetic effects, demonstrated to play roles in 

phenotypic expression. These mechanisms are not well understood and although they have been studied in ecology, 

they have never been tested in the domain of plant modelling for its application in agriculture management. The 

study of plants response under changing environments relies on the magnitude of changes, and on how those 

changes affect phenotype expression through genetic-epigenetic interactions. Despite the fact that the epigenetic 

effects are currently studied with molecular markers in some commercial plants [37], the effects of phenotypic 

plasticity and physiological responses under environmental conditions different from the plant origin, or under 

drastic/extreme changes in climate, are still poorly understood. In this sense, while epigenetics appears as a critical 

component of plant acclimation to stresses in annual species, there is no information available on its role in 

perennials  

ADAPTaTREE ambition: Studying relevant mechanisms by combining epi-genetic responses and the whole-

plant mechanistic model will allow for its future application in the development of crop management and plant 

breeding strategies. Research will be performed searching for co-localisation of DMRs with QTL associated with 

stress responses. The ambition is to unravel if sequence variations can be the source of methylation variations 

related to stress tolerance. 

More at the whole-plant physiology level, it is needed to perform experiments taking into account that the 

phenotypic plasticity could be due to the different physiological responses influenced by both epigenetic and CC 

conditions. For this purpose, experiments with different environmental conditions (e.g. latitudinal gradient) will 

be carried out with plants from the same origin (replicated genotypes). The ambition is exploring epigenetic marks 

variations for perennial crops to decipher the role of epigenetics in the adaptation of young material to contrasting 

stress conditions and appraise the possibility of priming material before orchard plantation.  

 

4. Whole-plant models 

State-of-the-art: Whole-plant models integrating different components and predicting perennial crop performance 

exist as summarized in the general state-of-the-art. However, these models are designed for specific species, and 

are not capable of analysing the impact of environmental conditions and management practices on water relations, 

growth and productivity under multiple stress conditions. While yield is an agronomic indicator for crop 

performance, general fruit composition is also an important determinant for the final yield economic value 

particularly within the EU. In this sense, among the whole-plant model analysed, QualiTree is well tailored to 

provide a more specific prediction of fruit growth and composition and to indicate the effects of the environment 

and the cultural practices on final product commercial value. While the QualiTree carbon partitioning routines and 

whole plant vegetative growth and architecture have been well developed, there is still need and opportunity to 

incorporate more mechanistic leaf gas exchange estimation components into QualiTree. This is needed for 

extending the model to several species incorporating process-based routines rather than goal directed ones. 

ADAPTaTREE ambition: Several state-of-the-art sub-models (i.e. components) will be implemented in the 

whole-plant/tree models in order to improve QualiTree performance adapting it to different crops with different 

stomatal regulations and carbon allocation patterns as summarized in Figure 6. This includes  

• Root water uptake. This component will initially consider soil water content as a given input being water root 

uptake dependent on the hydraulic conductance for the soil-plant-atmosphere continuum.  

• Stomatal conductance model (BMF, 34): based on turgor signals that trigger and regulate the osmotic pressure 

of guard cells simultaneously with abscisic acid signals. It is currently considered the best mechanistic 

approach to simulate stomatal conductance [38].  

• Net CO2 assimilation model (FvCB, 30): based on Rubisco kinetic constants and electron transport rates related 

to CO2 fixation. A robust and widely accepted biochemical model of photosynthesis. 

• Dstem-phloem model (water and sugar transport model, 39): this model is able to connect water and sugar 

transport in the xylem and phloem and will be coupled to the stomatal and photosynthesis models described 

above. The ambition is to be able to better incorporate the possible effects of plant sink-source relations into 

the stomatal and photosynthesis predictions by accounting with the feed-back feed-forward stomata responses 

to the leaf carbon status.  

• Fruit growth model. Fruit sugar content seasonal variation will be described as a set of differential equations 

initially proposed by [40] considering the relative rates of sucrose transformation to glucose and fructose, and 

the synthesis of compounds other than sugars from glucose and fructose. 
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• Whole-tree integration and carbon partitioning. In order to represent the growth in dry mass of all the tree 

organs, we will use carbon-supply approach, allocation rules (priority sequence between processes – e.g., 

maintenance, then growth – or organs – e.g., leafy shoot growth, then fruit growth; use of reserve as buffers; 

passive carbon storage). Carbon allocation rules and priorities will depend on the studied species considering 

and adapted from existing whole-plant models for the specific crops: i) peach: QualiTree [17], ii) grapevines: 

VitiSim [16], iii) apple: MaluSim [18] iv) olive: OliveCan [15] v) citrus: considering their complex flowering 

and fruiting habits, the model will only attempt to simulate the total carbon dry matter production from the 

leaf gas exchange routines. 

 
Figure 6. Combinations of the different models into a single whole-plant-functioning model in order to unravel the processes of water and 

carbon relations that affect quality and size of fruits, parameters that are important for growers and consumers. 

The partnership will integrate and improve the individual processes by validating them within the same genotypes 

grown in several locations under varying conditions and by comparing the responses of several crops grown under 

the same soil and environmental conditions. The new whole-plant model QualiTree will become an ideal tool to 

predict the effect of foreseen climate change on fruit tree performance including the possible interactive effects of 

increasing both air temperature and CO2 and water and salt stress.  

 

5. Knowledge, tools and methods for efficient dissection and selection of relevant traits. 

State-of-the-art: Reference genomes have already been assembled for all species studied in ADAPTaTREE. In 

long-generation species such as fruit trees, the breeding cycle can be made significantly shorter by selecting young 

candidates based exclusively on genotypic information. The use of genome-wide markers and high-throughput 

genotyping methods has led to the development of new strategies for analysing complex quantitative traits, such 

as GWAS and genome-wide selection (GS). The molecular markers linked to QTL represent a useful resource for 

enhancing selection efficiency via marker-assisted selection (MAS) in fruit breeding programs. While MAS is 

suitable for mono-/oligogenic traits, GS, which uses the entire genomic information, enables to exploit loci with 

moderate to small effects. Initial studies demonstrated the validity of this approach in fruit trees where GS has 

been mostly used to predict fruit quality traits, e.g. in apple, peach, grape and citrus.  

ADAPTaTREE ambition: Until now, there is no systematic work using genome-wide approaches in genetic 

improvement for several traits simultaneously and for traits linked to adaptation to abiotic stresses in fruit trees. 

ADAPTaTREE will define adaptation traits to be phenotyped on genetic populations to decipher the genetic 

control underlying them and select individuals interesting for further breeding for such multi-trait objective. In 

addition, the genetic control and the impacts of epigenetic mark variations to the adaptation traits will be 

incorporated into the whole-plant model. The ambition is then to develop a fully interdisciplinary approach 

integrating biochemistry, advanced bioinformatics and crop modelling. This is nowadays referred as crop systems 

biology which has been more often employed to study plant responses in annual crops [41]. Thanks to this 
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approach, plant growth models could be also used to analyse breeding trial data with better integration between 

genotype and environmental effect than classical descriptive approaches. CYBELETECH will develop this type 

of solutions, enabling breeders to identify promising individuals (resistance to water stress, extreme temperatures 

and better yield quality) with fewer trials. 

 

6. Plant sensor and decision support systems 

State-of-the-art: There is no consensus within the scientific community regarding the choice of the most valuable 

and reliable indicator of drought stress. Stem water potential is still the most widely-used reference for plant water 

status. However, there is sound empirical evidence on the direct effect of stomatal regulation on whole-tree 

transpiration in fruit trees, on its prime role limiting photosynthesis and also on its utility as a sensitive indicator 

of drought stress [3]. Previous research has concentrated on developing routines and even DSS for irrigation 

scheduling mainly through a soil water balance approach where plant water use was estimated using semi-

empirical evapotranspiration models [42, 43]. These tools where mostly useful to determining watering regimes 

under no water limitations to ensure a full water supply. However, because of CC and the increasing pressure on 

water resources from other economic activities, irrigation of orchard and vineyard water management will have to 

be adapted to ensure an adequate sub-optimal plant water status. In addition, the potential applications beyond 

irrigation control of predicting water status for orchards and vineyards has however not yet been fully exploited. 

Predicting the short-term and seasonal water status can be integrated into support decision systems for managing 

additional practices to irrigation also determining the tree water and carbon status. Given the important diversity 

of soil and environmental conditions of the European fruit and grape producing regions it is important to extend 

the potential application of a water status model prediction to several field practices to be potentially adopted by 

the end-users. 

ADAPTaTREE ambition: Within ADAPTaTREE, the goal is to be able to predict continuously and 

automatically the stomatal conductance coupling PBMs with plant-based sensors (sap flow, turgor-related probes). 

This is because stomatal conductance has a pivotal role regulating leaf gas exchange (transpiration and 

photosynthesis) and plant water status. In addition, stomatal conductance can be used directly to estimate plant 

transpiration and hence plant water uptake as required when performing a soil water balance. This innovative 

approach has been successfully tested in olive trees, both with leaf turgor probes [44] and sap flow [45] but requires 

further validation in different species and environments. The final ambition is to be able to incorporate the model 

prediction of stomatal conductance in a proof-of-concept DSS as a drought stress indicator. In order to reach this 

challenge, it is required to streamline the PBMs employed into forms with fewer and more-easily estimated 

parameters while retaining clear and transparent links to more detailed process descriptions. A business case of 

the DSS is included as an annex to this proposal (see Technical Annex Section 4-5). 
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2 Impact  

2.1 Expected impacts as listed in the call text 

The ADAPTaTREE project results will have significant outcomes that will meet all the call expected impacts. 

Results of funded activities will help to create knowledge hubs in their respective domains  

The ADAPTaTREE project will constitute a domain bringing together most of the leading European research groups 

working on defining the physiological and agronomic impacts of abiotic stress on fruit and grape production. 

A good part of the ADAPTaTREE lead researchers were involved in the EIP-Agri Focus Group on “Water & 

agriculture: adaptive strategies at farm level”, as well as in the EUFRIN Working Group on “Water Relations & 

Irrigation” (EUFRIN WG). The ADAPTaTREE project will contribute to expand and consolidate this research 

network and the knowledge hub that is being generated on Water & Agriculture issues, open to partners in other 

projects and actions. The ADAPTaTREE partners have the ambition of covering some key research areas that were 

not addressed in the EIP-Agri Focus Group, which “was asked to focus on adaptive strategies at farm level”, while 

“research strategies at molecular to plant level are not discussed”.  

The project will contribute to strengthening a broad and comprehensive “thematic network” on water in agriculture, 

in line with the 2016 Strategic Research and Innovation Agenda for the Fruit and Vegetable Sectors2, prompted by 

the task force AREFH EUVRIN / EUFRIN and FRESHFEL and endorsed by the major representatives of the fruit 

and vegetable sectors which calls for “a proactive exchange between EU stakeholders, including irrigation industry 

(hardware, sensors, software), and scientists of different disciplines (i.e. plant breeders, soil, climate and soil 

scientists, plant physiologists as well as sociologists and economists)”. 

ADAPTaTREE is very likely to succeed in creating and maintaining this knowledge hub beyond the project lifetime, 

as it will start from existing relations and will count on many strengths and inputs that go far beyond the strict 

ADAPTaTREE partnership. In this sense, the partnership will consider enhancing the ADAPTaTREE activities 

within further EU funded calls such as the “thematic networks” within the next Horizon Europe program or in forms 

of a COST action. The knowledge hub will involve a large number of practitioners and other stakeholders throughout 

Europe and will become a permanent signpost for the collection, dissemination and exploration of solutions to 

environmental challenges in fruit growing, particularly those related to CC. The large partnership involved in the 

project and the number of organisations that are committed to support and cooperate with the full partners in the 

implementation of the project are evidences that this objective will be achieved during project implementation. 

The ADAPTaTREE partners will liaise with the EUFRUIT knowledge platform, the open access database of 

electronic documents related to productivity, sustainability and quality of fruits in Europe, which has been created 

by the H2020 CSA EUFRUIT Thematic Network, in collaboration with EUFRIN, AREFLH and FRESHFEL, 

partners in ADAPTaTREE. This knowledge platform focuses on four thematic areas (Performance of new fruit 

varieties; Reduction in pesticide residues; Fruit quality and improvement of fruit handling/storage; Secure sustainable 

fruit production). Maintaining yield and quality of fruit production under combined water and heat stresses is one of 

the topics within the latter thematic area and it is in the core of the ADAPTaTREE ambitions. 

The EUFRUIT knowledge platform and the EIP-Agri portal will be two key reference points for the collection and 

dissemination of ADAPTaTREE results. ADAPTaTREE results will feed the EUFRUIT platform which will be 

maintained by the European Network EUFRIN after the end of the EUFRUIT project. Results will be presented in 

different forms: indications for improved management strategies will be translated into practice abstracts, while 

possible research gaps within the fruit sector and future developments can be brought to the attention of the EIP-Agri 

service point for the proposal of new focus groups. Moreover, the project will support the integration of the issue of 

abiotic stresses in the EIP on “Agricultural Productivity and Sustainability” and will connect with related actions of 

the EIP on 'Water'. 

Develop specific pathways to feed biological insight into agricultural practices. 

ADAPTaTREE partners will develop the appropriate instruments to feed into agricultural practice (as close as 

possible to farming activities) the significant scientific advancements on the biological-physiological and genetic 

understanding of tree adaptation to the expected drought, salt and heat stresses: 

• The knowledge on the most important physiological traits (i.e. stomatal conductance; xylem hydraulic 

conductivity, fruit features, etc.) responsible for plant adaptation to stress will be identified and will be 

translated to improve orchard management practices (e.g. irrigation and sink:source regulations) through 

plant-based DSS. In addition, advanced data analysis will improve the selection of stress-tolerant genotypes 

 
2 http://eufrin.eu 
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in breeding programmes. The industry partners BOSCH will improve and adapt existing sensors to monitor the 

physiological traits identified within the project, while CYBELETECH will adapt the physiological models into 

algorithms within a DSS that can translate the sensors reading into indications for the growers.  

• The identification of genes/gene regions and/or markers related to the physiological traits determining the most 

efficient tree adaptive features can be useful for the screening of wide populations within breeding programs 

aiming at selecting the varieties with adapted features.  

• An integrated improved model to forecast plant adaptation strategies to CC will provide indication on the 

potential vocational features of the different crops anticipating which crops will be more adapted to the conditions 

foreseen for the different regions. In fact, agronomists and the scientific community agree with the importance 

of considering and incorporating the plant eco-physiological knowledge into DSSs. Models used to manage 

irrigation, e.g. crop coefficient method, are empirical, and other solutions like the use of plant-based sensors are 

difficult to interpret and translate their outputs into agricultural practices.  

• Within the framework of ADAPTaTREE, we suggest incorporating the key physiological knowledge of plant 

responses to the environment into PBMs, which can be both valuable to understand the mechanisms that 

determine the contrasting behaviour of the different species and user-friendly for agronomists to implement their 

agricultural practices.  

• Knowledge on the plasticity of the physiological traits involved in plant adaptation and on the epigenetic 

mechanisms determining their evolution under stress conditions will be transferred to nurseries associations 

so that specific adaptation protocols can be developed and applied at the early stages of tree development and 

training. 

Provide insight into the range of mechanisms that underpin plant responses (from single cell to the whole 

plant) to specific and/or multiple environmental change  

The main strength of ADAPTaTREE resides in the integration of the most critical physiological knowledge into 

PBMs. Within the project, processes will be simulated by already-developed PBMs and, since their parameters have 

full physiological meaning, we will be able to understand and quantify the role of each physiological trait on 

the performance of the plant for a given environment or combination of conditions. In the framework of 

ADAPTaTREE the impact of using models is extended beyond the aim of simulation. For instance, we will be able 

to quantify the relative weight of hydraulic and chemical signals in the regulation of stomatal conductance.  

Therefore, ADAPTaTREE will produce knowledge, tools and methods to support the development and profiling 

of new fruit crops varieties/hybrids that are tolerant/resilient to abiotic stresses, productive in constraining 

climate conditions (especially water scarcity and increasing temperatures) and efficient in the use of limiting 

resources (water/soil fertility). 

Deliver more accurate models for predicting crop adaptation in response to environmental stresses  

ADAPTaTREE will use existing PBMs for each of the key processes identified, covering the source capacity and the 

sink strength. The step forward in this project is the integration of all these models into a single one (QualiTree) 

and its adaptation to 5 major perennial crops. This will be possible because most of the developers and experts in 

the use of these models belong to the ADAPTaTREE consortium. Since the routines to be integrated into QualiTree 

are process-based and their parameters have physiological meaning, we are in a good position to apply in our new 

integrated QualiTree model the physiological knowledge published on crop adaptation in response to environmental 

stresses. The accuracy and robustness of the QualiTree model will be also assessed in the validation studies to be 

able to quantify the level of uncertainty for the predictions. During a given environmental stress we will identify how 

the main physiological traits mainly affecting plant performance evolve and how their dynamics are driving 

acclimation and adaptation processes. Indeed, the QualiTree model employed in ADAPTaTREE will provide 

information about the optimal distribution of fruit-tree species according to the different climates and soil 

conditions, the key physiological traits that should be considered by breeders for improving genotypes, locate and 

identify the related genes and their expression, and to be included in DSSs by companies providing advice or 

counselling in agricultural practices.  

In addition, ADAPTaTREE model outputs could be incorporated by large international organizations to develop a 

crop yield forecasting system based on models and weather inputs similarly to what already available for annual 

crops (http://marsexplorer.wenr.wur.nl/en/web/mars-explorer/home). This system currently delivers a monthly report 

called JRC-MARS, with alerts on weather-related problems on annual crop productions within the whole EU.  

Thanks to the crop-system biology to be adopted in ADAPTaTREE the whole-plant model could be also exploited 

to analyse breeding trials data with better correlation between genotype and environmental effect than in classical 
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descriptive approaches. CYBELETECH will further develop this type of solutions, enabling breeders to identify 

promising genotypes (resistance to water stress, extreme temperatures and better yield quality) with fewer trials. 

Translate knowledge on the adaptive plasticity of plants and complex genotype by phenotype interactions into 

crop improvement and management strategies  

The dynamics of the physiological traits included in the models will be used in a first stage to evaluate and quantify 

the plasticity of each genotype to produce different phenotypes in response to the environment. When comparing the 

differences in these physiological traits among species adapted to contrasting environments or genotypes acclimating 

to environmental stresses, we will identify the mechanisms and limitations for the adaptive plasticity of plants 

and complex phenotype by genotype by environment interactions. This knowledge will be used by breeders in 

crop improvement and by agronomists in selecting the most suitable species and genotypes for their growing 

conditions and management strategies. 

The acclimation experiments will allow understanding how stress conditions during the young stages of tree growth 

can change the physiological performance of adult trees under stressors, thus adapting them to cope better with CC. 

These trials will provide guidelines on how to pre-adapt trees, thus improving the starting plant material to be 

used for future orchards. Using the AREFLH and FRESHFEL dissemination channels, this knowledge will be 

spread to EU nurseries. 

Activities will allow making assertions on how crops will respond and better adapt to the effects of CC. 

By integrating sub-routines from several models into a complete and mechanistic whole-plant model, it will be 

possible to perform several simulations under different CC scenarios as predicted by IPCC with the advantage of 

combining the different expected changes in the environmental conditions. Because the models to be refined and 

integrated are mechanistic, it is expected to obtain robust outputs. In any case, some model outputs will be validated 

under experimental conditions with changes in air temperature and CO2 and crop productivity will be experimentally 

measured. ADAPTaTREE models will be used to determine the possible effects of physiological adaptation 

changes on crop performance. This will allow determining how the revealed adaptation mechanisms will 

influence the crop responses to CC, quantifying the final contribution to the whole-plant behaviour and afterwards 

for implementation of innovative agronomic practices. 

2.2 General impacts using key performance indicators for quantifying ADAPTaTREE outcomes 

Improved plant performance and more efficient agronomic strategies. ADAPTaTREE will generate new 

knowledge on the potential adaptation of the crops and appropriate farming strategies that will contribute to alleviate 

some of the foreseen decrease in yields due to CC, as they will help to maintain crop typical productions and quality 

standards. According to ADAPTaTREE partner experience with the model routines that will be developed, the 

improvements in orchard designs and the genetic material employed could increase CO2 fixation by 12% in fruit 

trees, 8% in olives and 6% in grapevines (source: Life CLIMATREE project: https://www.lifeclimatree.eu/). The 

improved plant performance will positively affect fruit secondary metabolites composition often determining fruit 

and product quality. This will result in improved grape and olive composition, an aspect of importance for the wine 

(EU production 168 million hectolitres) and the olive oil industries with Europe accounting for two/thirds of the 

world olive oil production (2.2 million tons).  

Environmental impacts: reduction and more efficient use of water resources and increase of nitrogen removal. 

Results from ADAPTaTREE will work on the adaptation plasticity of the plant material and will lead to the 

development of cultivars and planting of orchards more tolerant to abiotic stresses, adapting their management 

accordingly. Several field trials have demonstrated how irrigation water use can be reduced by 15 to 30% in 

continental environments by applying tools such online expert systems for irrigation scheduling, shading nets, and 

canopy and soil management practices. The latest estimation available (Eurostat, 2010) indicate that fruit, olive and 

vineyards account for 26.3% of the utilised agricultural area (UAA) irrigated in the previous year, with higher 

percentages in Mediterranean countries (up to 61.9% in Cyprus, 40.2% in Spain), but also in northern countries such 

as Poland (35.2%). The expected reductions in water application due to a more precise watering scheduling should 

also have positive consequences on leaching of pollutants and nutrients, to the water table. Based on previous research 

findings [1,2], these approaches can lead to a significant increase in tree water and nitrogen use efficiency (+20-30% 

for water and 10-20% for nitrogen). An increase in nitrogen fixation could have a significant impact in some 

countries, especially in Mediterranean Member States, where harvest of fruits, olive and grapes contribute to the 

removal of between 20 and 50% of the total nitrogen removal in crops (Eurostat, 2014). 

Using precision irrigation scheduling approaches aimed at matching irrigation applications to crop water needs might 

result in water use efficiency gains at the farm level, but at a larger scale, water losses by percolation can be recovered 

even if at the cost of water quality degradation and energy inefficiency if water has to be re-pumped from deep 
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aquifers [3]. ADAPTaTREE will provide for solutions to reduce the consumptive plant water use, resulting in net 

water savings at whole water basin level from a deeper understanding of the genetic and physiological basis of plant 

behaviour and performance under water stress conditions. This will be of help in breeding better adaptable cultivars 

and to adopt more efficient farming strategies leading to increase water savings.  

Innovation and creation of market opportunities in smart farming. ADAPTaTREE outcome will contribute to 

the development of applications in two key areas for smart farming: genetics and digitalisation. ADAPTaTREE will 

provide new insights on genetic and physiology interactions and will offer new avenues for the production 

improvement and implementation of more productive and higher quality cultivars, better adapted to abiotic stresses. 

The identification of genes, gene regions, and potential genitors could be employed in at least 12 fruit trees and vines 

existing breeding programs from both public and private sectors (Source: Fruitbreedomic project). The results will 

improve the competitiveness of breeders and fruit growers. 

The testing and improvement of plant sensors specifically designed to generate data on plant behaviour under stress 

is one of the main features of the ADAPTaTREE project. The involvement of industry in the consortium (BOSCH, 

CYBELTECH), the implementation dedicated to on-farm experiments and advanced dissemination through the end-

users and value association (AREFLH, FRESHFEL) will enable the translation of the project results into marketable 

products. The industry partners will also be vigilant in the development of modelling approaches focussing on 

relevant criteria for the agricultural sector end-users. Participating companies will scale-up selected ADAPTaTREE 

solutions, thus increasing their own commercial competitiveness. 

Benefits for society: Contribution to sustainable development goals (SDGs). ADAPTaTREE outcomes will 

contribute to the key EU actions supporting the 2030 Agenda and the SDGs3. The better knowledge generated on the 

plant response to CC related stresses and the insights on its genetic and physiological basis will translate into more 

resistant and resilient cultivars, which will help to a more sustainable agriculture and to the rest of the objectives 

under the SDG2 (end hunger, achieve food security and improved nutrition, and promote sustainable agriculture). 

Findings regarding the plant response to water stress will also contribute to more sustainable production patterns 

(SDG12) and to tackle climate change and its impacts (SDG13).  

2.3 Economic and productive relevance of ADAPTaTREE crops 

ADAPTaTREE will have an enhanced impact as it focuses on fruits, vineyards and olive, which are key 

productions for the EU agriculture, from both the ECONOMIC and PRODUCTIVE point of view. Olive, fruit 

and vineyards productions cover the 16% of the EU specialized farms, with a total economic turnover of 56 billion 

per year and 9 million cultivated hectares: 

• Fruits: In 2017 (last reported year in EUROSTAT4), fruit trees covered almost 1.3 million hectares (ha) of land 

in the EU, producing around 32.6 million tonnes of fruit. Apples, oranges and peaches are the main fruit 

productions with a total of 10.0 million, 6.2 million and 2.9 million tonnes, respectively. The distribution of the 

ADAPTaTREE trials will reproduce the EU production profile, as Spain, Italy and Poland represent the main 

fruit producing countries, followed by Greece and France. Over 60% of the EU apple production come from 

Poland (24.4%), Italy (19.1%) and France (17.2%); nearly 80% of the EU's orange production come from Spain 

(54%) and Italy (25%); and 90% of the peach production comes from Spain (37.2%), Italy (27.1%) and Greece 

(26.9%), as orange and peach production are restricted by climatic conditions. 

• Vineyards: The 3 million ha vineyards (three quarters of them in Spain, France and Italy), which represent nearly 

44% of the winegrowing areas in the world, are the basis of one of the most relevant agri-industrial sectors in the 

EU, the wine industry. The EU produces nearly 56% of the global wine production by volume. The 2.4 million 

farms harvested 21.2 million tonnes of grapes in 2017, a bit less than the year before, due to climatic conditions.  

• Olives: The EU is the world largest producer of olive oil, accounting for around two-thirds of global production, 

as 95% of the olive trees in the world are cultivated in the Mediterranean region. According to 2017 data, 4.6 

million ha in EU are cultivated with olive, with Spain (55%) being by far the largest producer for olive oil in the 

EU, followed by Italy (23%). With acreage concentrated in a relatively small area, the effects of the threats 

induced by CC can have significant implications for olive oil production. Therefore, trials on olive will be 

conducted mostly in Spain, but also in Israel, where the extreme stressing conditions will provide unique 

conditions for testing plant behaviour under stress as well as the adaptive strategies. 

 
3 COMMISSION SWD/2016/0390 final Key European action supporting the 2030 Agenda and the Sustainable Development 

Goals 

4 EUROSTAT. Agriculture, forestry and fishery statistics – 2018 Edition 
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Beside the most economically important perennial crops listed above, scientific knowledge and adaptation strategies 

developed within ADAPTaTREE will benefit also other fruit crops, by providing key physiological information on 

the adaptive responses of perennials to the major abiotic stresses. In particular, know-how on the physiological and 

genetic traits related to plant adaptation could allow the future selection of promising alternative crops to be cultivated 

in marginal areas. Similarly, management strategies developed within ADAPTaTREE can be tested in future projects 

as adaptation tools for other currently considered more “minor” perennials crops (ie. pomegranate, plum, mango). 

2.4 Barriers/obstacles and framework conditions to impact achievement. Risk management 

Expected impacts Barriers/obstacles and 

framework conditions 

Measures to overcome obstacles and enhance the 

impact (Risk management) 

Creation of knowledge 

hub  

Large number of 

stakeholders to be involved 

Approach EU-wide networks to achieve cascade impact 

and avoid missing any key organisation 

Develop specific 

pathways to feed 

biological insight into 

agricultural practices. 

There could be a significant 

gap between basic 

biological knowledge and 

application into farming. 

Scarce attitude of end-users 

to take up innovation and 

adopt new strategies and 

tools 

The application singles out the specific areas where it is 

more likely the project research will produce promising 

findings that could be fed into agricultural practice. The 

partnership, under the guidance of private companies 

and end-user associations involved within 

ADAPTaTREE, will be vigilant to identify such 

findings and will explore channels to move them 

forward closer to agricultural practices. In addition, the 

socio-economic studies to be conducted in WP2 will 

allow quantifying the cost-benefit outputs and take into 

account the barriers for the adoption of the practices.  

Generate insights into 

plant responses to 

environmental change  

Systemic complexity: 

Multiple elements 

(physiological, genetic, 

epigenetic…) that influence 

plant response at different 

levels to different stressors. 

The project aims at reducing complexity, formalise and 

integrate into robust process-based models the different 

elements that may intervene in plant response to observe 

interactions and facilitate understanding.  

Delivery of more 

accurate models for 

predicting crop 

adaptation to 

environmental stresses  

Limited availability of 

models for fruit trees and 

strong variability between 

cultivars and sites 

The project builds on the best available models that 

formalise plant performance under different conditions 

(QualiTree) to incorporate the effects of the environment 

and the cultural practices on the final product 

commercial value.  

Translate research 

results into crop 

improvement and 

management strategies  

There might be difficulties 

to elucidate which factors 

are critically influencing 

plant productivity and 

quality and how they can be 

modified through 

management strategies. 

 

The use of PBM and the integration in a single 

mechanistic plant model may allow, first, to differentiate 

the management strategies that influence specific plant 

processes, them moving upwards to check the influence 

of such strategies on the plant as a whole and on the 

crops. 

The use of sensors and the development of a DSS 

checked against the result of field tests may will bring 

research results into recommendations for agricultural 

practice. The final comparisons of the ADAPTaTREE 

strategies with standard empirical approaches using key 

performance indicators will allow assessing the 

convenience of the defined strategies. 

Try to anticipate how 

crops will respond and 

better adapt to the 

effects of CC. 

Difficulties to fine-tune the 

proposed whole-plant 

model to anticipate crop 

behaviour and to 

recommend adaptation by 

means of the DSS. 

The project will combine very robust climate predictions 

with research findings to establish correlation between 

climate and plant response. Validation of the model 

outputs will be carried when possible in order to refine 

the model performance according to the outputs 

obtained. 
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2.5 Measures to maximise impact 

a) Dissemination and exploitation5 of results  

Draft ‘Plan for the exploitation and dissemination of the project's results (PEDR)’ 

This draft ‘Plan for the exploitation and dissemination of the project's results (PEDR)’ broadly explains the strategy 

that the project is going to follow to maximize both of them. The PEDR will be updated as the project implementation 

progresses, to take into account the effective results achieved and the exploitation and dissemination activities 

undertaken.  

1. The PEDR framework: the expected project results and the target groups. 

As explained above, partners expect that ADAPTaTREE outcomes will produce significant impact on the different 

areas defined in the call:  

- The new insights into the mechanisms that underpin plant responses to environmental changes will result in 

knowledge, tools and methods to support the development and profiling of new fruit-crop varieties/hybrids that 

are tolerant/resilient to abiotic stresses, productive in constraining climate conditions and efficient in the use of 

limiting resources 

- The improvement of the models for the prediction of crop adaptation in response to environmental stresses will 

help to assess the optimal distribution of fruit tree-species according to the different climates and soil conditions. 

- The guidelines on how to pre-adapt trees and improve the starting plant material to be used for future orchards, 

will be an effective instrument to translate the knowledge on the adaptive plasticity of plants into crop 

improvement and management strategies. 

- The validation of the model outputs under different environmental conditions will allow for more solid assertions 

on how crops will respond and better adapt to the effects of climate change, as proposed in the call.  

The expected impact of the project results shows that, while initially a low TRL project (up to TRL4), ADAPTaTREE 

is strongly oriented towards the generation of knowledge that can be directly applicable or fed further research. In 

addition, ADAPTaTREE is oriented towards the translation of that knowledge to agronomic practice at different 

levels, as shown in the table below, which connects project results and target groups: 

Project results Target group - 

users 

Dissemination objectives Channels 

A whole-plant model to 

predict the effects of the 

climatic conditions on tree 

performance 

Scientist and farm-

advisors 

Compare model outputs with other 

models (inter-model comparisons) 

Extend the model validation 

beyond ADAPTaTREE partnership 

Design field management strategies 

with a quantitative approach 

Open-access 

publications, 

Presentation in scientific 

conferences 

ADAPTaTREE web page 

A protocol to pre-adapt 

grapevine, peach and apple 

stress to drought stress 

Nurseries To improve plant production 

protocols at the nursery level 

Reports, Publications in 

trade Journals  

To identify gene regions 

and potential progenitors 

for peach and apple 

breeding programs 

Breeders from public 

research 

organization and 

private companies 

To facilitate the future genetic 

improvement programs aimed at 

increasing tolerance to drought 

stress and climate extremes 

Open-access 

publications. Reports, 

genomic database 

Proof-of-concept DSS for 

predicting tree water status  

Growers, ICT 

companies, 

agronomy 

consultants 

To provide growers with tools to 

improve the efficiency of the 

external use of resources and 

improve plant performance 

ICT software, 

Publications in trade 

journals, 

Presentation in fairs and 

fruit expositions 

2. The PEDR outcome: How are the project results expected to be exploited? 

It is the project ambition that its outputs and results could ultimately be used by fruit growers and help them on taking 

farming decisions. However, it is likely that the knowledge generated will reach farmers through intermediate 

 
5 See participant portal FAQ on how to address dissemination and exploitation in Horizon 2020 
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organisations (applied research and farm advisory services, breeders and nurseries, agronomic consultancy and 

engineering companies, suppliers of equipment…) that provide support and services to the farmers. Some other 

outcomes will feed further research activities and applied research projects that will adapt ADAPTaTREE findings 

to local conditions and specific cultures. Therefore, the dissemination and exploitation strategy will particularly target 

such groups: 

ADAPTaTREE 

user groups 

Possible exploitation of project results Dissemination channels 

Scientific 

community 

Better understanding of the genetic and physiological response of 

fruit trees to abiotic stress, and of their interactions. 

Improvement and integration of process-based and whole plant 

models to facilitate the understanding and prediction of plant 

response to environmental changes. 

Open-access publications 

Scientific conferences and 

workshops 

European Thematic 

Networks 

Applied research 

organisations 

EIP-AGRI 

Operational 

Groups 

New avenues for applied research on: i) plant adaptation to 

environmental changes based on mechanistic models; ii) use of 

genome-wide approaches in fruit genetic improvement; iii) 

development of crop management and plant breeding strategies; 

iv) use of plant sensors to support farming decisions 

Breeders and 

nurseries 

Methodologies and insights for swifter and more efficient 

identification of relevant genetic traits for breeders. 

Guidelines on pre-adaptation of fruit trees (acclimation), to 

improve the starting plant material to be used in new orchards. 

Open-access publications. 

Reports, genomic database 

Workshops (on/off-line) 

Farm advisory 

services and 

extensionist 

Better understanding of the genetic and physiological basis of 

plant response to environmental changes. 

Recommendations for more sustainable, more productive and 

more efficient farming strategies  

European Thematic 

Networks 

Trade journals  

Open-access publications. 

Workshops (on/off-line) 

Agronomy 

consultants and 

engineering 

Improved plant growth models associated to physiological 

sensors for smart farming 

More accurate DSSs to anticipate critical crop management stages 

(flowering, harvest) and fruit properties (yield, quality) and to 

adapt crop implantation to specific climate and soil conditions. 

Trade journals 

Open-access publications 

Growers and 

grower 

associations  

Policy makers 

Increased awareness on: i) the impact of environmental changes 

on fruit production; ii) the availability of advanced knowledge 

that can help meeting the fruit-growing challenges. 

Fairs and exhibitions  

Trade journals 

Project dissemination 

materials 

Video channel 

The project will make efforts to liaise with all these stakeholder groups, which are directly or indirectly affected by 

environmental changes and other abiotic stresses on fruit growing at different levels, to let them know of project 

findings and research results and to encourage follow-on research or intermediation to transfer the results to farming 

practices. Among target groups, as detailed above, we can identify research centres (basic and applied), intermediate 

professional organisations, public and private organisations providing engineering and advisory services breeders 

and nurseries, and, of course, farmers and farm cooperatives and associations. ADAPTaTREE partners will also 

cooperate with other organisations at European level. This includes partners of projects funded in the same topic or 

societal challenge, with the EIP AGRI Operational Groups, with the organisations in fruit sector networks (EUFRIN, 

EUFRUIT), and with organisations promoting innovation in agriculture, such as those integrated in EUFRAS, the 

European network and representative association of public and private rural and agricultural extension services, or 

the organisations involved in the Strategic Working Groups of the Standing Committee on Agricultural Research, 

particularly the SCAR-Strategic Working Group on Agriculture Knowledge and Innovation Systems (SWG-AKIS). 

The strategy for the dissemination will be adapted, in both content and tools to the different target groups.  

3. The PEDR implementation: How is the project planning to reach the different target/user groups? 

ADAPTaTREE partners are convinced that effective dissemination and exploitation of results is compulsory in line 

with the call main requirement to funded projects, “the development of specific pathways to feed biological insight 

into agricultural practices”, and to ensure the general impact that H2020 projects must generate in stakeholders and 

general audiences. Therefore, ADAPTaTREE will develop a specific communication and dissemination strategy to 

bring project research results as close as possible to agricultural practice, and facilitate their exploitation.  
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The ADAPTaTREE partners are aware that the dissemination and exploitation of research results in agriculture is 

quite challenging. The need of enhancing knowledge flows within the AKIS and strengthen links between research 

and practice has been repeatedly highlighted by the AKIS. The 2015 PRO AKIS Policy Recommendations stress that 

the basic knowledge produced in universities and research institutes is not easily passed on to other AKIS 

stakeholders, so that ‘translation’ and ‘adaptation’ measures and services are necessary to provide practical 

knowledge. This will be properly addressed in the ADAPTaTREE PEDR: the dissemination of results will target 

different groups and stakeholders and will come in different levels and successive stages to facilitate such translation. 

As indicated, most of the ADAPTaTREE research results will stay at the lower TRLs and may need to be further 

developed in future research. For those research results, a science communication and dissemination strategy will be 

developed, based on publications and communications in scientific meetings (conferences, workshops). Apart from 

the publication in scientific and trade journals and the further dissemination of research papers, a series of seminars 

will be organised. Each project partner will organise at least one local workshop to disseminate research results, 

particularly targeted at intermediate applied agricultural research and advisory services, and specialised groups 

(breeders, nurseries). ICT tools (webinars) will be used to facilitate access to all interested parties, either on- or off-

line.  

As the project progresses, partners will disseminate research outcomes and identify and share potential applied 

research avenues. Publications and participation in scientific conferences and workshops will still be important tools 

for dissemination of research results, targeting the research community, but other instruments will be used to reach 

a wider audience. As explained above, the project will liaise with the reference sites for knowledge dissemination in 

this area, making available a range of communication tools, such as technical notes, brochures and short videos 

displaying the research results. The dissemination will focus on best practices and research results that are closer to 

being put into practice and will try to identify the appropriate mediators to develop research results further and to 

adapt them to the specific needs of end-users.  

Furthermore, dissemination of these findings through the EUFRUIT/EUFRIN knowledge platform as well as through 

the EIP-AGRI portal will reach the whole agricultural community. Communication products will be targeted to meet 

specific stakeholders needs (i.e. knowledge on genes/markers will be translated to breeders; knowledge from 

acclimation studies will be transferred to nurseries associations etc.). The project partners AREFLH and FRESHFEL, 

which represent the whole fruit-production chain, will liaise with other relevant stakeholders. As a result, the project 

will liaise with the main stakeholders involved in the fruit growing value-chain, from the research lab to the farm. 

Summary of European-wide resources for dissemination of ADAPTaTREE research results 

European Platforms 

and Networks 

EUFRIN European Fruit Research Institutes Network (http://eufrin.eu) 

EUFRUIT Knowledge Platform (http://kp.eufrin.eu) 

EUFRAS European Forum for Agricultural and Rural Advisory Services 

(http://www.eufras.eu) 

DG-AGRI SCAR Strategic Working Groups (https://scar-europe.org): 

• SCAR - Strategic Working Group on Agriculture Knowledge and Innovation Systems 

• ARCH - European Agricultural Research towards greater impact on global Challenges 

• BSW - Bioeconomy Strategic Working Group 

EIP Agri  Permanent Subgroup on Innovation for agricultural productivity and sustainability 

Thematic Networks 

Focus Groups: Genetic resources, Water & Agriculture 

Multi-actor projects (https://ec.europa.eu/eip/agriculture/en/about/multi-actor-projects-

scientists-and-farmers) 

• Genetic resources and breeding: TRADITOM, GoodBerry, TomGEM, GenTORE,  

• Water, nutrients and waste:  

• AKIS - Innovation systems, advisory services, skills and social capital: AgriLink, 

EURAKNOS 

S3P Agri-Food Smart Specialisation Platform for Agri-Food (S3P Agri-Food) Thematic Areas: 

• High Tech Farming 

• Traceability & Big Data 

• Smart sensors 4 agri-food 

DEX (P10) will lead the dissemination and exploitation of results, in close cooperation with other partners (AREFLH 

and FRESHFEL) who have considerable expertise in the dissemination of agri-science and connections with the 

different stakeholders, from research to end users. The WP7 lead partner and the other key partners (FRESHFEL, 

ARELFH), have a long experience of technology and knowledge transfer in the agricultural sector and in other areas. 
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In any case, all ADAPTaTREE partners will be involved in the dissemination of project results, taking advantage of 

their large network of partners and collaborators. Throughout the project the partners will build on and expand their 

local networks with a series of meetings and workshops (details in WP7 – Communication and Dissemination). The 

proposed communication and dissemination channels will allow the project to reach a large audience, both locally 

and globally. 

The PEDR will include a reference framework for evaluating the impact of communication and dissemination 

activities and will be updated and adjusted as the project progresses. The uptake and use of the research results will 

be measured during and after the project execution and will be considered as a major success indicator. 

b) Communication and outreach activities 

With the development and implementation of a specific communication strategy, the ADAPTaTREE will seek to 

bring the challenge the project is addressing, its objectives, activities and results to general audiences beyond the 

stakeholders that may be more directly concerned, as explained in the draft PEDR above. A dedicated work package 

(WP7) will describe more in detail the communication activities and the distribution of tasks between the partners. 

One of the initial tasks will be the full definition of that specific communication strategy, where partners will finally 

identify the main communication objectives, the priority target groups, the appropriate messages and the preferred 

channels and tools. The strategy will also propose a communication action plan, to distribute the communication 

activities between the partners and set an indicative schedule. The strategy will take into account the indications of 

the document “Communicating EU research and innovation guidance for project participants”. The table below 

summarises the grounds for the project communication strategy. Details of the channels and tools planned are 

provided underneath.  

Communication 

objectives 

Main messages Target groups Channels 

and tools 

Visibility of the project, 

partnership and project 

objectives and outcomes 

Leading research centres from different EU 

countries are cooperating to enhance scientific 

knowledge on the adaptation of plants to 

environmental challenges, including CC 

General audiences (1) (2) (4) 

(6) (9) 

Explain the scope of the project, the 

methodologies used and the results (expected 

and achieved) 

Research 

community 

 

(3) (4) (5) 

(7) (8) (9) 

Increase awareness on the 

main challenges the 

project is addressing  

Explain how CC and other environmental 

challenges are threatening EU farming 

Farmers and farmer 

associations;  

Public authorities 

and policy makers; 

General audiences 

(2) (4) (5) 

(6) (7) (8) 

(9) 

Understand that 

knowledge and research 

are decisive to tackle the 

challenges EU farming is 

facing 

Explain how research generate the knowledge 

that can bring concrete benefits to farmers 

Explain how knowledge is brought into 

farming 

Farmers and farmer 

associations;  

 

(1) (2) (4) 

(5) (7) (8) 

(9) 

Make the technologies 

that are supporting smart 

farming better known 

Explain how genetics and ICT advances are 

helping to a more competitive and sustainable 

farming 

Show technologies that are becoming available 

Farmers and farmer 

associations;  

Public authorities 

and policy makers; 

General audiences 

(4) (5) (6) 

(7) (8) (9) 

Channels tools for communication, dissemination and interaction with potential users 

(1) Project branding and general communication materials: The logo and the rest of ADAPTaTREE branding 

material (logo, motto, banners and roll-ups, document templates) will facilitate and enhance the impact of project 

communication. The H2020 co-financing will be recognised in all the project related advertising materials 

including, website, leaflets, posters, e- newsletters. EU flag and H2020 image and motto will be included.  

(2) ADAPTaTREE Informative Leaflet: A general information leaflet will be prepared to provide a short, simple 

and easy-to-read overview of the project. In particular, the leaflet will introduce the ADAPTaTREE mission & 

vision, its main objectives, why it is important, how collaborators and public in general can get involved, key 

outputs and results that will be undertaken, the project consortium and contact information. The leaflet will be 

given out during networking events, workshops, media events…, and will be downloadable from the website. 
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(3) ADAPTaTREE “Original Poster”. It will include the main information about the project (purpose, main 

objectives, expected results, project consortium, contact data and information about Horizon 2020 programme). 

The poster will be used by the partners in each event they participate related to the project. Additionally, each 

partner will design its own posters, to disseminate project outputs and results in scientific congresses and 

conferences. 

(4) Project Website: A dedicated website for the project as a whole will be created. The website will feature 

thematic sections dedicated to: i) project general information (background, purpose, status and main objectives); 

ii) project partners (news & descriptions); iii) project activities, outputs, results and impact; iv) links to other 

projects funded by the same topic in Horizon 2020 and other EU funding instruments. The website will be 

regularly updated, implemented and enriched with the contribution from partners, collaborators and end-users 

who benefit from ADAPTaTREE outcomes. All publications developed within the project (including reports and 

peer-reviewed scientific papers from all facets of the project as well as downloadable products such as the 

Practice Abstracts). Hence, the ADAPTaTREE project website will serve as central hub for disseminating the 

digital material (e-communications, project leaflet, poster…). In addition, a private workspace will be used for 

all internal information exchange, document management and reporting among project partners. 

(5) Project Newsletter. Digital newsletters informing about the project development will be drafted and sent to 

collaborators and end users. The newsletters will be issued twice a year and distributed to partners, contacts, 

cooperative societies, associations, farmers and other parties who subscribe by registering online. The partners 

will further circulate the letters within their networks. They will also be available online on the website and 

posted on social media channels. Nine newsletters will be issued within ADAPTaTREE lifespan: June 2020, 

December 2020, June 2021, December 2021, June 2022, December 2022, May 2023, November 2023 and March 

2024 (Special edition). In general, these newsletters will include an overview of the progress of the project within 

the last few months, a task review of the work packages, news and interviews with partners, and upcoming events.  

(6) Social Media. ADAPTaTREE will be linked to Social media (LinkedIn, Twitter and Facebook), complementing 

the online presence of the project, hence adding three new channels for public communication of project’s 

advances. This task will include building a network around the project to communicate key project updates and 

share and advertise interesting scientific news and events to a wider community. Both the website and social 

media will be managed by DEX, but all partners will post as appropriate.  

(7) Video channels. The project will open video channels in at YouTube and Vimeo, to upload and make available 

the of video clips produced to show project activities and results:  

 The ADAPTaTREE Story, a professional quality video explaining the project research journey and the 

results. It will be shot on key project milestones (kick-off meeting, workshops and conferences), in partner 

labs, and will also feature other stakeholders. 

 Short videos produced on footage provided by the partners, explaining the tasks they are undertaking and the 

results achieved. Each researcher involved in the project will record a short video explaining the individual 

participation and achievements. These videos will feed the website and the internet project channels. 

(8) Publications: ADAPTaTREE will use the EIP-AGRI common format to facilitate the exchange of knowledge, 

providing short and concise practical information developed during the project to farmers and other end-users of 

the agronomic sector. We estimate that about 25 Practice Abstracts will be developed within the project. 

(9) Communication and dissemination events. A number of events focused on the project communication and 

dissemination of ADAPTaTREE activities and results to different target groups will take place during the project 

lifespan: 

Type of event 
(Nr) & 

Schedule 
Target group Communication details 

Responsible 

partner 

Kick-off meeting 

and launching event 
(1) May 20 

Research community; 

Policy makers;  

General audiences 

Official project kick-off meeting  

Open event to present project 

objectives and activities  

Media and press coverage  

At CSIC offices in Brussels. 

CSIC 

Steering committee 

meetings 

(7) Twice 

a year 
General audiences 

Press release to partner local 

media. Posts in website and social 

media  

DEX and 

host partner 

Local Workshops 
(15) Jan 21 

to Feb 24  

End-users;  

Stakeholders (EIP Agri OPs, 

Focus Groups and Thematic 

Each partner will host at least one 

workshop to present project 
All partners 
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Networks, EU networks: 

EUFRIN, EUFRAS…) 

findings and communicate to 

local stakeholders  

Fruit and 

Vegetables (F&V) 

fairs 

(6) Jan 21 

to Apr 24 

End-users, intermediate 

organisations, Agri 

companies, industry 

Stand to enhance project visibility 

and provide information to 

relevant stakeholders 

Freshfel 

Participation in 

scientific 

conferences and 

other events 

(8) Twice 

a year 

Research community; 

Policy makers; 

Project researchers will attend 

different kind of events 

(workshops, seminars…) to 

present project results;  

Posters and/or oral presentations.  

All partners 

Meetings, 

workshops and 

other cooperation 

with similar projects 

and networks 

(4) Once a 

year 

Research community; 

Policy makers;  

Partners in H2020 Agri-Aqua 

Labs topic, and other relevant 

projects and networks  

Outlined in the Clustering 

Activities Plan (CAP). A 

workshop in Brussels and the 

organization of joint technical 

meetings will be proposed 

DEX + 

Freshfel 

“Food and Global 

Warming” Day 

(2) Jun 21 

Jun 23 
General Public 

Communication actions to 

celebrate World Environmental 

Day in 2021 and 2023. 

All partners 

ADAPTaTREE 

Final Conference 
Mar 24 

Policy makers, end-users, 

Agri organisations 

Official project kick-off meeting  

Open event to present project 

results, impact and follow on 

activities 

Media and press coverage  

At CSIC offices in Brussels. 

CSIC + 

DEX + 

Freshfel 

Data Management Plan (DMP) 

As required in article 29.3 of the GA, ADAPTaTREE participants will deposit all data generated during the 

implementation of the project in the ADAPTaTREE Data Repositories to make the raw and processed data available 

to third parties. On registration, third parties will be granted access to the data and will be allowed to exploit, 

reproduce and disseminate the data, for the purpose of validating the results presented in scientific publications 

produced by the ADAPTaTREE consortium or to support further research, provided the contribution of the 

ADAPTaTREE data is acknowledged. The repository will provide the necessary information about the tools and 

instruments required for the validation of project outcomes.  

ADAPTaTREE will participate to the extended Open Research Data (ORD) pilot of Horizon 2020 to make the data 

findable, accessible, interoperable and reusable (FAIR). 

The project Data Management Plan (DMP) will be produced. The first version will be produced within M6 

(Deliverable D1.4) and will be updated once a year to reflect the progress of project implementation, or in case any 

significant change occurs. The DMP will detail: i) the data generated; ii) the methodology and standards applied to 

collect and store the data; iii) the access to the data; iv) how data is going to be curated and preserved. 

According to the information available at application stage, ADAPTaTREE will generate the following data: 

Type of data Content Format 

Climatic (WP2) Climate forecast simulations and observational data sets of the 

field demo sites 

comma-separated 

values(csv) files. 

Hourly values 

Plant Physiology. 

Sensors data (WP3) 

Readings from plant sensors (LVDT, leaf turgor, sap flow, 

thermoradiometers) on key physiological responses and water 

balance parameters 

comma-separated 

values (csv) files 15-

min values 

Plant physiology 

determinations 

(WP3) 

Leaf gas exchange readings from IRGA determinations and 

plant water status from Scholander pressure bomb readings  

Excel Files with 

discrete values 

Epigenetics (WP4) Libraries resulting from sequencing for DNA methylation 

profiling, transcriptomic and miARN analyses: raw and analysed 

data. Both data will be shared, stored and/or archived in a local 

dedicated server available at UMR EGFV. They will be publicly 

available upon publication on genetic data repositories. 

fastq (reads) 

bam (alignments) 

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



[ADAPTaTREE] 35 

Quantitative 

genetics (WP5) 

List of molecular markers and trait/parameter values for each 

individual of the populations and genetic maps useful for genetic 

analyses. List of significant QTL and/or SNP detected by genetic 

analyses.  

Table (Excel type) 

Simulation of plant 

behaviour (WP5) 

Results from combination of genetic information in plant models Excel Files with 

discrete values 

Field trials data 

(WP6) 

Data collected on the plant performance and resource efficiency 

parameters and indicators: agronomic, fruit quality and whole 

plant physiology parameters; efficiency and economic indicators 

Text files combining 

data with explanation 

of the trials performed 

Ensuring Open Access 

As required by the Grant Agreement, ADAPTaTREE will grant open access (free of charge, online access for any 

user) to all scientific publications resulting from the project. To ensure this open access to all peer-reviewed scientific 

publications and to other project deliverables, a machine-readable electronic copy of the published version or final 

peer-reviewed manuscript accepted for publication will be deposited in a repository providing free access (e.g. 

ResearchGate) and in the ADAPTaTREE website. The research data needed to validate the results presented in the 

scientific publications will be deposited in the ADAPTaTREE Data Repository. 

The consortium will ensure open access to the deposited publication, through either Green or Gold Open Access 

models. The ADAPTaTREE website will offer Green OA, under the conditions established by the publisher, or will 

cover the Article Processing Charges (APCs) to ensure Gold OA.  

The metadata needed to identify publications will be provided following a bibliographic standard format and 

containing the acronym, the grant agreement number, the funding terms (European Union (EU) and Horizon 2020) 

among others to facilitate the retrieval of the publications and to ensure the acknowledgement of EU funding. 

Management of intellectual property rights (IPR) 

Intellectual Property Rights (IPR) will be a standing agenda item at all the project meetings and will be closely 

followed up by the Executive Committee throughout the project’s duration. Main IPR management issues will be 

dealt with as follows: 

Relevant 

background 

The Consortium Agreement will include an annex where partners may state any relevant 

background they expect will contribute to the project and may identify any pre-existing IP 

rights that may be affected, including those of third-parties, and the conditions for granting 

access rights, if any. The partners may not deny other partners access to background 

knowledge in case it is necessary for the implementation of the project, although the owner 

may require specific confidentiality conditions. 

Confidentiality 

arrangements 

The Consortium Agreement will regulate the conditions for the exchange of information 

during project implementation, and the conditions for disclosure. By default, any 

information and knowledge shared by the partners during project preparation and 

implementation shall be considered as confidential and exclusively for internal use in the 

consortium, even in case it is used in becomes part of a project result or deliverable. 

Partners may request permission for the disclosure of such information or knowledge, which 

will be granted unless disclosure can clearly harm owner or third-party rights. Intellectual 

ownership should be recognised, including the appropriate references or citations. 

IPR identification 

and management 

The Executive Committee (EC), consisting of the WP leaders (See section 3.2), will play an 

active role in the identification, early protection, use and eventual disclosure and 

dissemination of knowledge generated within the project. WP leaders will report to the 

Executive Committee any relevant knowledge identified within the WP that may be suitable 

for dissemination and exploitation. The EC may grant permission for their use and/or 

dissemination if considered convenient, appropriate and timely, or decide otherwise.  

Foreground IP Without prejudice of the ownership of the background knowledge and the information and 

knowledge exchanged during the implementation of the project, all project outcomes and 

results shall be jointly owned by all project partners. Unless otherwise provided by the 

confidentiality arrangements or decided by the Executive Committee, partners may freely 

use the project results and the knowledge generated during the project implementation. 
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IPR protection, 

dissemination and 

exploitation 

In case the EC decides that any of the project results may generate exploitable IP rights, it 

will report to the project Steering Committee with a proposal for protection and 

exploitation, taking into account the provisions of the Grant Agreement and any other 

applicable regulation. Project partners will have preference to exploit the project results, 

under a licence or any other arrangements. In line with the Open Science policy the project 

will follow, public disclosure of project findings and results will be preferred, through the 

different dissemination and communication channels detailed above, without prejudice of 

any rights the partners may have.  

Conflict 

resolution 

The Consortium Agreement will define the rules for resolving IPR conflicts between the 

partners, if they ever arise, including possible consultation to the Horizon2020 IPR 

helpdesk. 

 

References used in Section 2 

1 García-Tejero et al. 2018. Water scarcity and agriculture in semi-arid environments Tools, strategies and challenges 

for woody crops. Academic Press ISBN: 978-0-12-813164-0 

2 Cameira, et al. 2017. Nitrogen Related Diffuse Pollution from Horticulture Production—Mitigation Practices and 

Assessment Strategies. Horticulturae 3, 25. 

3 Fereres et al. 2003. Irrigation water management of horticultural crops. HortSci 38:1036-1042 

 

3 Implementation 

The ADAPTaTREE project activities will be organized into 7 interconnected Work Packages (WP) (Figure 7), each 

of these coordinated by a Principal Investigator (PI, see the List of participants) and organized in several tasks. 

 

Figure 7. Schematic diagram of the ADAPTaTREE work packages (WP) and their interrelations. The partner leader for each 

WP and the principal investigator responsible are also indicated. 
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3.1 Work plan — Work packages, deliverables  

WP 

No 

WP 

Title 

Lead 

participant 

No 

Lead 

Participant 

Short Name 

Person-

Months 

Start 

Month 

End 

month 

1 Coordination and management 1 CSIC 53.1 1 48 

2 
Agronomic, climatic and socio-economic 

factors for adaptation to abiotic stress 
9 WR 69.5 1 48 

3 Adaptation traits 1 CSIC 156 1 30 

4 Acclimation and epi-genetics 3 UGent 119.7 1 40 

5 Genetic x Environment model integration 4 INRA 153.4 1 48 

6 Orchard & Vineyard level upscale 2 UNIBO 139.7 12 48 

7 Communication & Dissemination 10 DEX 70.6 1 48 

  Total Person-months 762   

 

WP2 is mainly designed to determine the factors external to the plant affecting the farming systems adaptations to 

the abiotic stress considered. This of course includes a detailed analysis of the weather and climate conditions 

emphasizing on the possibility of better predicting the occurrence of extreme events and the specific environmental 

variables affecting plant performance. In addition, because of the end-users-oriented approach, WP2 will also define 

better the existing possibilities to develop a more comprehensive analysis of the socio-economic factors involved in 

the possible uptake of the solutions. This is important in order to incorporate a bottom-up approach in the design of 

the final solutions which will consider the physiological adaptations but also the socio-economic factors involved. 

The outputs from WP2 will be used in WP5 to integrate the climatic forecasts into the model and particularly in WP6 

to validate the ADAPTaTREE strategies. Beyond that, the dissemination activities targeted (WP7), will consider the 

socio-economic study developed in order to better tailor all the technology transfer activities to the social 

characteristics of the targeted groups. 

The core of the research activities will be carried out in WP3, 4 and 5 where the physiological traits related to both 

the tree source capacity and the fruit sink strength involved in plant adaptations will be determined at first (WP3). 

This includes studying the physiological, morphological and metabolic responses which will be integrated to predict 

the whole plant behaviour in WP5. The modulating effect of high CO2 concentration in response to drought will be 

also investigated mainly in WP3, both in the greenhouse for all species and in field-conditions for grapevines. 

The epigenetics responses will be determined in an entirely devoted WP4, which will be also used to produce (prime) 

plants better adapted to stressing conditions to be finally evaluated under real field conditions in WP6. Finally, the 

understanding of the genetics factors involved in the physiologically responses will be analysed using full innovative 

strategies related to the ultimate advances of “in-silico” system biology. The goal is to be able to related genetic 

regions with the predicted responses which will allow for modelling better model complex responses in adaptations 

to heat and drought but also to determine the best progenitors and genetic combinations to further used in breeding 

strategies.  

In order to validate under near-commercial field conditions the proposed strategies, demonstrations trials will be 

carried out in WP6 for all the different crops under study and in at least two different climatic conditions for each 

crop. This WP will be used to determine the final impacts of the proposed solutions using a set of well-defined key 

performance indicators. In order to assist on the decision taking, an ADAPTaTREE decision support (DSS) system 

will be used, and it will be developed in a joint platform by BOSCH and CYBELETECH and employed at the 

research level by the partnerships to undertake common decisions on tree water status management. 

The DSS will be a web-platform where data from sensors, weather forecasts and a simpler version of the whole tree 

model will be combined to predict the short-term plant responses to extreme events in order to take day-to-day 

decisions to be validated under field conditions. For the mid-term, another capability of the ADAPTaTREE whole-

plant model will be developed for predicting the seasonal plant performance in order to assist on the convenience of 

carrying out field management practices mainly related to the tree water status management and the orchard and 

vineyard microclimate control. In the long-term integrating the whole-plant model with future climate change 

forecasts will allow for determining the socio-economic suitability of certain combinations of species, cultivars and 

rootstocks in the different study areas.  

The following page summarizes the Gannt chart illustrating the project schedule including main Milestones (M) 
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M=Milestones

WP Task Description 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

1

T1.1 Fulfilment of EU Grant Agreement (CSIC) 
M

1.6

T1.2 Coordination and internal communication 
M

1.1

M

1.2

T1.3
Administrative and financial management and project reporting: 

Periodic and Final Reports 

M

1.4

M

1.5

T1.4 Project monitoring, quality assurance and evaluation
M

1.3

M

1.3

M

1.3

T1.5 Project Management tools 

2

T2.1 Benchmarking

T2.2
Developing the methods and mapping uncertainty in 

meteorological and climate data

M

2.1

T2.3 Cost benefit analysis of proposed solutions
M

2.2

T2.4 Identification of critical success factors
M

2.3

3

T3.1
Identification of the physiological mechanisms involved in the 

response of plants to the environment: source component

M

3.1

T3.2
Identification of the physiological mechanisms involved in the 

response of plants to the environment: sink component

T3.3
Response to abiotic stresses: water stress, salinity and elevated 

CO2 concentrations

T3.4
Estimation of PBMs parameters in different locations 

(acclimation)

M

3.2

4

T4.1 Short-term responses and effect of priming 
M

4.1

T4.2 Long-term responses and long-term memory 
M

4.2

T4.3 Underpinning the epigenetic changes in perennial genomes

5

T5.1

Revealing the short-term physiological plant response by 

combining plant sensor measurements and process-based models 

(PBMs) 

M

5.1

T5.2
Mid-term purpose: modelling the seasonal response of plant to 

stress and finding adequate management practices 

T5.3
Modelling the long-term response of plant to stress and finding 

adequate management practices 

T5.4
Virtual analyses to determine genotypes/ species and plant 

management for future field conditions 

M

5.2

M

5.3

6

T6.1 Routines for plant water status assessment
M

6.1

T6.2
Physiological strategies: improved management practices to 

better cope with drought, high temperatures and salinity 

M

6.2

T6.3
Genetic strategies: Testing crop performance of primed plant, pre-

acclimation to drought and salinity stressors

M

6.3

T6.4 Optimizing Genetic resources in future climate change scenarios 
M

6.4
M

6.4

7

T7.1
Definition of the communication and dissemination strategy and 

action plan and project branding

M

7.1

T7.2 Printed and digital communication material 
M

7.2

T7.3 Communication and dissemination events
M

7.4

M

7.5

T7.4
Creation of a Knowledge Hub. Dissemination of Project outputs 

and activities

T7.5 Networking and clustering with other projects and networks 
M

7.3

Project Communication and Dissemination

Agronomic, climatic and socio-economic factors for 

adaptation to abiotic stress

Adaptation traits

Acclimation and epigenetics in perennials

Genetic x Environment model integration

Orchard & Vineyard level upscale

Year 1 Year 2 Year 3 Year 4

Coordination and Management

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



 

[ADAPTaTREE] 39 

Work package number  1 Lead beneficiary CSIC 

Work package title Coordination and Management 

Participant number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Short name of participant 
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Person months per participant: 24 3 2.7 2 2 2 2 2 2 2.7 1.7 2 1 2 2 

Start month Month 1 End month Month 48 

 

Objectives  

The Management and Coordination (M&C) activities aim at promoting a smooth operation of the consortium 

(clear distribution of tasks, rapid problem-solving, easy communication, coordination and decision making) 

leading to a smooth and timely implementation of project activities and to the achievement of project objectives. 

The WP specific objectives are connected with the efficient implementation of ADAPTaTREE, namely: 

1. To coordinate all project activities, communication, internal and external flow of information, timely production 

of deliverables and risk mitigation strategies. 

2. To coordinate the use of resources and ensure an appropriate management of the budget 

3. To organise regular participant meetings 

4. To document project development, prepare and submit all relevant reports 

5. To communicate with the EU 

 

Description of work and distribution of tasks  

The project management will combine and balance a strong involvement of all partners with an effective and 

efficient decision making for the implementation of the project. This will be achieved through a number of 

management and coordination (M&C) structures and procedures. A summary of them is shown below (please, see 

section 3.2 for a full description). 

  Key features 

M&C 

structures 

Executive 

Committee (EC) 

Day to day project M&C; Key project team-members (Project, Scientific and 

Technical Coordinators; WP Leaders); Meeting regularly on-line (monthly) or 

in person (quarterly); Decision by majority vote; Project coordinator has a 

casting vote. 

Steering 

Committee (SC) 

Major decisions and full project monitoring; All partners; Meeting twice per 

year. 

External 

Advisory Board 

(EAB) 

Highly recognised non-affiliated researchers and stakeholders (from the public 

and private sectors); meeting three times during the project lifespan; provide 

feedback on research focus and excellence as well as the potential exploitation 

of the results by the industry. Potential candidates include: Drs. Evelyn Costes 

(INRA), Daniel Azevedo (CopaCogeca), Jef Vercammen (Research Center for 

Fruit), Ian Dodd (Lancaster University), Pere Arús (IRTA) and Gottfried Pessl 

(Pessl Instruments) 

M&C 

procedures 

& tools 

Consortium 

Agreement (CA) 

The CA will define the project M&C structures and procedures and regulate 

the internal functioning of the partnership regarding project implementation 

(partner rights and duties, conflict resolution) and other relevant issues (data 

sharing, IPR) 

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



 

[ADAPTaTREE] 40 

Coordination 

meetings and 

internal reporting 

WP leaders will report to EC and SC on the progress of activities, outputs and 

achievement of objectives;  

Shared web-

based tools 

Intranet/Cloud shared folders; on-line communication and teamwork tools: 

Skype or similar for conferences, Slack or similar for messaging  

Quality assurance 

and project 

evaluation 

The Scientific (ScC) and Technical (TeC) Coordinators will act as Quality 

Assurance Managers to ensure the coherence of all the research and technical 

activities; the EAB will perform an external and independent project 

evaluation, as described below. 

Project 

leading 

positions 

Project 

Coordinator 

Dr. Diego Intrigliolo (CSIC) will be responsible for the overall project 

coordination, overseeing the implementation of the project, ensuring an 

effective overall administrative and financial management, reporting to the EU, 

and internal communication flows within the consortium. 

Scientific 

Coordinator 

(ScC)  

Dr. Antonio Díaz (CSIC) will be responsible for ensuring the quality and 

coherence of scientific and methodological aspects.  

Technical 

Coordinator 

(TeC)  

Dr. Brunella Morandi (UNIBO) will be in charge of monitoring the field trials 

activities ensuring they are performed according to the established protocols 

identifying the results to be further exploited. 

Task 1.1 Fulfilment of EU Grant Agreement (Leader: CSIC. Participants: All partners) 

The Project Coordinator (PC) will be the sole representative of the consortium towards the European Commission 

and handle the submission of technical and financial reports according to the Grant Agreement (GA), compiling 

all needed information from the beneficiaries. The PC will be also responsible for the preparation and submission 

of financial statements, as well as other requirements from the EU and the beneficiaries concerning the EU Grant 

Agreement.  

Task 1.2: Coordination and internal communication (Leader: CSIC. Participants: All partners) 

The implementation and performance of the project will be coordinated and continuously monitored by the Project 

Coordinator (PC), supported by the ScC and TeC and the Work Package Leaders. Together they form the 

Executive Committee (EC).  

The Project Lead Partner will dedicate the appropriate resources to ensure the administrative, financial and 

operational management of the project, and the fulfilment of the administrative and financial obligations, reporting, 

monitoring and implementation of contingency plans by the partners. The other partners will be involved in project 

M&C as required.  

The WP Leaders will ensure the coordination and communication within each WP. The WP Leaders will provide 

regular updates on the progress towards milestones and deliverables. The Scientific and Technical Coordinators 

will be in charge of monitoring the whole research and technical activities, maintaining their coherence and 

generating strong interactions and exchanges between the different WPs. 

At the kick-off meeting, partners will finalise the Consortium Agreement (CA), set up the communication and 

coordination procedures, and confirm details of project activities and deadlines.  

After the kick-off, the EC will meet monthly on-line and quarterly in person, while the SC will meet twice per 

year. There will be an EC meeting prior to each SC. At monthly meetings the EC will deal with ordinary project 

management issues. Quarterly EC meetings and SC meetings will systematically review the project progress.  

Each WP members will also meet personally once a year, in the framework of one of the SC meetings. WP Leaders 

(in EC) and all partners (in SC) will report on (i) the progress of activities (ii) difficulties and concerns (iii) on-

going activities (iv) the delivery of the expected outputs as planned.  

The PC will convene and chair the meetings of the EC and SC and will follow-up on the decisions taken. On-line 

meetings will be held on a web-based communication system (Skype, Webex or similar), which will also be used 

for regular communication between the PC and the partners, as well as between the WP leaders and the partners 

involved. The chair will produce the minutes of each of the meetings. 

Task 1.3 Administrative and financial management and project reporting: Periodic and Final Reports 

(Leader: CSIC. Participants: All partners) 
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The ADAPTaTREE project will be managed according to the principles and rules established in the GA and in the 

Consortium Agreement, and in the rest of the regulations that apply to the implementation of H2020 projects. An 

auditor specialized in H2020 programme will prepare the guidelines for project financial management. 

The Project Coordinator (PC) will be in charge of the accounting and budget control, being responsible for the 

transfer of funds to the participants, collecting regularly their financial reports, consolidating the budget and its 

day-to-day management.  

All the partners will comply with the requirements about grant administration as established in the GA: 

• To keep information up-to-date and to inform about events and circumstances likely to affect the 

implementation of the project and the fulfilment of the obligations under the GA and the CA. 

• To keep records and other supporting documentation for at least five years after the payment of the balance. 

The beneficiaries must keep records and other supporting documentation on scientific and technical 

implementation of the action in line with the accepted standards in the corresponding field. 

• To submit the project deliverables, in accordance with the timing and conditions set out in the GA Annex 1. 

• To submit a periodic report within 60 days following the end of each reporting period, as well as the final 

report. As each reporting period lasts, generally, 18 months, there will be 2 periodic reports in M20 and M38. 

As established in the GA and in the CA, all partners must contribute to the preparation of the technical and 

financial reports. The partners must issue their individual financial statement on time for the submission of the 

report, certifying the costs incurred. 

• To manage the financial circuit as established in the GA.  

The PC will produce the consolidated financial reports (periodic and final) in cooperation with the partners, and 

immediately inform the EU in case of any deviation in project implementation. 

Regarding the IPR, PC together with the whole partnership will include an annex in the Consortium Agreement 

(CA) where partners may state any relevant background. The IPR annex will also regulate the conditions for the 

exchange of information during project implementation, and the conditions for disclosure. The Executive 

Committee (EC) will play an important role in the IPR management during the project.  

A DMP will be produced (M6) in turn und updated twice during the project (M24, M48) to describe the data 

management life cycle for the data collected, generated and processed by the project.  

Task 1.4 Project monitoring, quality assurance and evaluation. (Leader: CSIC. Participants: All partners) 

Regular monitoring of the implementation of project activities and the progress in achieving of the expected results 

will be carried out, and preventive and corrective measures or potential problems that may lead to delays or 

failures. ScC and TeC will act as Quality Assurance Managers, in cooperation with the PC. They will report to the 

EC and the SC on the quality checks on the project reports deliverables. 

The EAB, composed of three specialists in the knowledge area not affiliated to the project partner organisations, 

will be a key element of the project quality assurance system, reviewing and providing critical feedback of key 

project deliverables. The EAB will also provide a general assessment of project progress and outcomes, suggesting 

complementary research objectives. The EAB and the SC will meet at least three times during project 

implementation (M18; M34 and final project meeting) to share the results of this assessment. 

At the final project meeting the SC and the EAB will (i) review the overall project implementation and check that 

the project outputs are being appropriately transferred to stakeholders and end-users, assessing the project impact 

(ii) act as a launch-pad to enhance dissemination of the project outputs and ensure it will continue beyond the end 

of the project. 

Task 1.5 Project Management tools (Leader: DEX) 

The operational management and information and data sharing of the project will be supported by the use of 

advanced tools for information management and communications in order to facilitate communication between 

the partners and the access to the technical and administrative information and documentation generated during 

the project, unless protected temporarily by legal imperatives (Data protection Law). The shared web tools will be 

supported by an intranet associated to the project website, which will operate as internal information repository. 

This will allow the efficient data sharing among all partners and locations in order to better integrate the project 

results and the coordination among outputs from the different work packages 

Other online project management tools will be made available for all partners, including a project Gantt chart, 

providing an overview on the progress of the project, a calendar of meetings, templates for presentations, reports 

and deliverables based on the project corporate identity, messaging services, and other additional features.  
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Deliverables (brief description and month of delivery) 

D.1.1 Minutes of kick-off meeting (M1)  

D.1.2 Consortium Agreement and IPR Agreement (M1) 

D.1.3 Online project management and data sharing tools integrated in the ADAPTaTREE webpage (M6) 

D.1.4 Data Management Plan (M6, M24, M48) 

D.1.5 Periodic reports (M20, M38) 

D.1.6 Minutes of the EC and SC meetings 

D.1.7 Final Report (M48) 

D.1.8 Project evaluation report (M48).  

 

Work package number  2 Lead beneficiary WR 

Work package title Agronomic, climatic and socio-economic factors for adaptation to 

abiotic stress 

Participant number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Short name of participant 
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Person months per participant:  4     6 2 15 4 1.5  36 1  

Start month Month 1 End month Month 48 

 

Objectives  

This cross-cutting WP intends to determine all the “external” factors defining the agronomic, climatic, economic 

and societal context involved in the plant adaptation responses to abiotic stress under study. This objective will be 

achieved by: 1) Defining the actual farming system options including the agronomical context and the best 

practices available 2) Better predict the short and long-term climatic conditions to be faced by the plants under 

study and 3) Facilitate the adoptions by end-users of the field management strategies to be suggested in WP6, 

conducting cost-benefit analysis and identifying the critical success factors involved.  

 

Description of work and distribution of tasks 

Task 2.1. Benchmarking. (Leader: WR. Participants: UNIBO, AREFLH and FRESHFEL). Months 1 to 8. 

Given the current practices performed by end-users in the area of study for facing crop adaptations to extreme 

events, a desk study will be carried out in an attempt to identify the potential barriers for the further adoption of 

new practices. At the same time, an identification of the genetic material (both cultivars and rootstocks) currently 

available for plant adaptation will be reviewed from the existing knowledge. Each area of study will also be 

characterized in terms of infrastructures available (e.g. water management/distribution facilities, irrigation and 

nettings systems). This includes a compilation of literature information by exploiting existing databases, 

researchers’ activity and farmers’ experience. In particular, this task will build from information already available 

on the EUFRUIT Knowledge platform as well as from the AREFHL/FRESHFEL/EUFRIN network which will 

provide a holistic figure of the agronomical and social context where ADAPTaTREE will operate. 

Task 2.2: Developing the methods and mapping uncertainty in meteorological and climate data. (Leader 

BSC, Participants CYBELETECH and UNIBO). Months 1 to 36 

This task will assess the short-term weather forecast, seasonal forecast and climate projections over Europe with 

a special focus on the 8 regions of interest (Spain, Israel, Italy, France, Germany, Belgium, Netherlands and 

Poland) and how the skill changes as a function of forecast lead time. The state-of-the-art MONARCH model 
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developed within the context of the SDS-WAS Regional Center of the WMO will be used for providing weather 

variables (temperature, precipitation, relative humidity, wind speed and solar radiation) with hourly resolution up 

to three days. This task will also focus on the assessment of enhanced bias adjustment, statistical downscaling and 

model combination techniques, with the aim of maximizing the utility of seasonal forecasts systems for 

temperature and precipitation. Areas where seasonal forecasts have high, medium or low skill compared to 

climatology will be identified. These assessments will use hindcasts from the COPERNICUS systems. The skill 

of near-term climate projections (2050) will also be assessed to identify areas where crops will grow in the future, 

and current crop areas, which might become less viable. To this end, once the project will be running, CMIP6 

model simulations will be available and used for this study. For both, seasonal forecast and climate predictions, 

climate model runs will be evaluated by using recently-proposed advanced statistical approaches characterizing 

the full probability-distribution functions. Results from this task will feed into T5.1, 5.2, 5.3 and the integration of 

the weather and climate data into the whole-plant model and the proof-of-concept DSS developed in T6.1. 

Task 2.3: Cost benefit analysis of proposed solutions. (Leader WR Participants UNIBO, FRESHFEL, 

AREFLH, BOSCH, DEX). Months 13 to 48 

This task starts with data collection both from other WP’s, especially from WP6, as well as farm accountancy data 

of the developed DSS services, strategies, orchard climate-control measurements, and if data lack, due to the 

newness of the strategies, estimations will be used. FRESHFEL and AREFLH will be involved in obtaining these 

estimations thanks to the end-users associated to them. The cost-benefit analyses will be made for at least two 

crops and two countries, considering the different solutions to be tested in WP6.  

This economic analysis, based on the collected data, will demonstrate the possible impact of the developed 

methods on farm level. Calculations will include marginal gross margins, or if possible, grower incomes and costs 

price. The analysis will be made for an average grower in at least two countries. A sensitivity analysis will be 

applied to show the effects of higher or lower costs, labour hours or returns on the economic farm result taking 

into account effects on the quality of production. Since new methods can include an uncertainty for growers, these 

risks are included in the sensitivity analysis, quantitatively when possible, otherwise in a qualitative way. The 

results of these analyses present the economic opportunities for growers of the newly developed control and 

management strategies. 

Task 2.4: Identification of critical success factors. (Leader WR, Participants FRESHFEL, AREFLH and 

UNIBO, DEX). Months 38 to 48 

Based on the results from task 2.1 and according to the system analysis approach, which is used and tested in the 

EU project Pure [1], the inhibitors – the system faults or barriers – as well as the actors and factors that are 

encouraging will be identified. The framework of the system analysis will be completed during meetings organised 

in 3 countries (Spain, Netherlands and Poland) representing the different climatic conditions areas for several crops 

and done in the native language of the participants. Barriers and opportunities, and the critical success factors will 

become clear. To achieve good results from the meetings, first a workshop will be given to the researchers who 

will lead these meetings. The results of the meetings will be clustered where possible, in a Knowledge and 

Innovation Agenda, which deals with the barriers and opportunities. 

 

Deliverables (brief description and month of delivery) 

D.2.1 Report on the current adopted solutions and barriers for incorporation of new strategies for crops adaptations 

to abiotic stress (M8) 

D.2.2 Report assessing the quality of short-term weather forecast, seasonal forecasts, climate projections and their 

appropriateness to inform tree farming decisions (M36) 

D.2.3 Technical, economic and socially (market acceptance) evaluation of the alternative monitoring systems 

(M40) 

D.2.4 Cost-benefit analysis of the proposed solution identifying the critical success factors for the knowledge hub 

on adaptation (M48). 

D.2.5 Knowledge and innovation agenda on perennial crops adaptations to abiotic stress (M48) 
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Work package number  3 Lead beneficiary CSIC 

Work package title Adaptation traits 

Participant number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Short name of participant 
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Person months per participant: 38.8 12 6.7 24 18 21  10    15   10.5 

Start month Month 1 End month Month 30 

 

Objectives  

This work package focuses on identifying the key physiological traits determining plant response and acclimation 

to the changing environment, including abiotic stress. The main physiological mechanisms involved in plant 

response will be determined and included in PBMs that will help unravelling the role of each trait in the regulation 

of tree water status, leaf gas exchange and growth under different environmental and abiotic stress conditions. 

This WP will provide answers to the following specific objectives: 

1. Identification of the main physiological traits that make each species respond differently to a given 

environment, and quantification of the contribution of each trait in the limitation of plant performance under 

water and heat stress, salinity or acclimation to elevated atmospheric CO2. These physiological traits will be 

obtained for both the source (leaves) and main sinks (trunk and fruits). 

2. Identification of the key physiological variables to be used in the acclimation and epigenetics studies (WP4) 

and in the genetic × environment model integration (WP5). 

3. To provide physiological information to interpret the most used plant-based sensors (sap flow, turgor-related, 

dendrometers/LVDTs, thermoradiometer) in water status assessment. Data obtained from the sensors will be 

combined with PBMs to track the behaviour of the studied species under natural and stressing conditions (WP5 

and WP6).  

 

Description of work and distribution of tasks 

Task 3.1. Identification of the physiological mechanisms involved in the response of plants to the 

environment: source component. (Leader: CSIC; Participants: UNIBO, UGent, ARO, HGU, INHORT, 

BGU, INRA, BOSCH). Months 1 to 24 

This task is focused on determining the contribution of the main physiological traits regulating leaf gas exchange 

in order to be able to quantify leaf assimilation rates and transpiration and understanding the potential physiological 

adaptations. In the case of photosynthesis, it will be determined if it is limited by biochemical components or 

diffusional ones (mesophyll conductance to CO2 or stomatal conductance), in different proportion depending on 

the environmental and growing conditions. This does not involve only the response to environmental conditions, 

but also to other aspects of plant behaviour such as changes in the sink strength for photoassimilates, which have 

been related to non-stomatal factors (biochemical or mesophyll conductance, 2), and which will be incorporated 

when combined with PBMs in Task 3.2 in this WP3. The application of a quantitative contribution analysis to the 

stomatal conductance will allow to deciphering whether the hydraulic or hormonal signals are the most important 

ones regulating stomatal conductance in each species and under which environmental conditions. This will help to 

understand the different strategies and limits of the response to abiotic stress or changes in the environmental 

conditions in each species. 

Subtask 3.1.1. Estimation of temperature dependence parameters of the biochemical model of photosynthesis 

for the five studied species: peach, citrus, olive, apple and grapevine. (Participant: CSIC) 

The biochemical model for photosynthesis, FvCB will be used since. The temperature response of the main 

parameters of the model will be calculated for each species in a Phytotron chamber under controlled conditions. 
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Since the specific temperature response of these parameters is not expected to vary largely for a given genotype 

among different climates, the parameterisation of the model will be conducted for the five species by the CSIC 

research group using the protocols previously developed to determine the FvBC model [3]. Then, the FvCB model 

will be coupled to the hydromechanical model of stomatal conductance (subtask 3.1.2). 

Subtask 3.1.2. Estimation of FvCB parameters of leaves in the field and their seasonal evolution. (Participants: 

CSIC, UNIBO, UGent, ARO, INRA) 

Since plants acclimate their photosynthetic capacity along the season, it is critical to know the actual values of the 

parameters of the FvCB model in field-grown plants at critical stages of their phenological cycle and under 

different environmental conditions. Measurements will be performed in three phenological stages for each of the 

five species of this study and they will consist in the performance of A-PPFD and A-Ci curves at 28 ºC 

approximately. All the parameters will be referenced to 25ºC with the temperature dependence equations obtained 

in subtask 1.1. 

Subtask 3.1.3. Estimation of the parameters of the hydromechanical model of stomatal conductance. 

(Participants: CSIC, UNIBO, UGent, ARO, INRA) 

The parameters of the hydromechanical model of stomatal conductance BMF will be estimated for the five species 

at three different phenological stages of the growing season. The model only requires as input variables: soil water 

potential, air temperature and humidity, light, and ambient CO2. The three parameters inferred by the BMF model 

have full physiological meaning: hydraulic conductance, sensitivity to turgor mediated by ABA and osmotic 

pressure. The estimation of these parameters will not only allow us to simulate stomatal conductance and determine 

CO2 availability for the FvCB model, but it will help us to infer a set of main physiological traits that determine 

the characteristic response of each species to environmental variables and abiotic stresses. Furthermore, the BMF 

model will provide us with estimations of leaf water potential and turgor. 

Subtask 3.1.4. Independent measurement of physiological variables acting as parameters in the BMF model 

and metabolomics. (Participants: CSIC, ARO, BGU) 

Measurements of hydraulic conductance, leaf ABA and osmotic potential will be conducted in the same plants in 

which the parameters have been obtained. All partners estimating BMF parameters will collect leaf samples to be 

processed by partner BGU for ABA and metabolites analysis, especially those related to sugars and osmotic 

adjustment. The search of relevant metabolites will be focused on the carbon metabolism, which is strongly related 

to growth and, when under stress, to osmotic adjustment; to the amino-acid metabolism, in which e.g. stress 

increases the amount of glycine and serine due to photorespiration increase; secondary metabolism related to the 

enhancement of anti-oxidant compounds and involved in the reactive oxygen scavenging mechanisms under 

conditions of stress. 

Task 3.2. Identification of the physiological mechanisms involved in the response of plants to the 

environment: sink component. (Leader: UGent; Participants: CSIC, UNIBO, ARO, HGU, BGU) Months 1 

to 24. 

The Dstem-phloem model (water and sugar transport model) has been designed to simulate trunk and fruit growth. It 

is a whole-plant model that couples water and sugar transport in the xylem and phloem. These transport pathways 

are hydraulically connected, and the model enables simulating diameter variations and growth. This model for the 

sink component will be linked to the source models FvCB and BMF previously parameterised in Task 3.1. The 

integrated model will be calibrated following the procedures described by [4] using the plant modelling and 

simulation software PhytoSim, which is able to adjust the parameters seasonally. Similarly, to FvCB and BMF, 

the parameters of the Dstem-phloem model have physiological meaning and will help us to understand the differences 

among species and the main physiological traits and mechanisms that each species use to respond to the 

environment and abiotic stresses. Several physiological parameters and variables will be obtained fitting the Dstem-

phloem model to our data, including hydraulic conductance between xylem and phloem, hydraulic conductance of 

the xylem, elastic modulus and hydraulic capacitance of the tissue, water potential and osmotic pressure of phloem. 

The advantage of using this approach (combination of plant sensors and PBM) is that these parameters and 

variables are physiologically very valuable, but it is not always easy to measure them independently (e.g., time 

consuming, low time resolution). This task will allow us to identify the water status thresholds for vegetative 

(trunk) and reproductive (fruit) growth, and the physiological basis for the difference among species. 

Task 3.3 Response to abiotic stresses: water stress, salinity and elevated CO2 concentrations. (Leader: ARO; 

Participants: CSIC, UNIBO, UGent, HGU, BGU) Months 6 to 30 
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Since plants are seldom under optimal conditions, understanding the response to the most common abiotic stresses 

and their physiological basis is of prime importance. In this task we will perform experiments under controlled 

and field conditions to study the effect of water stress, salinity and increase in ambient CO2. 

Subtask 3.3.1. Water stress. (Leader: CSIC).  

This experiment will be performed in the five species of this study: peach, citrus, olive, apple and grapevine, and 

it will evaluate the effect of water stress in both the source and the sink components. Two water treatments, control 

and water stress will be applied to 5-year-old plants under field conditions. The stress treatment will receive an 

irrigation dose low enough to reduce the maximum stomatal conductance between 50-60% of its maximum. That 

means a deficit irrigation intensity around 45% of the control. All the measurements described in subtasks 3.1.2, 

3.1.3 and 3.1.4, including the analysis of metabolites, will be estimated under both water regimes. A contribution 

analysis of limitations of photosynthesis and stomatal conductance will be done to identify the main limiting 

factors of CO2 assimilation rate and the regulation of stomatal conductance under water stress.  

Subtask 3.3.2. Salinity. (Leader: ARO)  

The experiment will be carried out at the Negev Highlands regional agricultural R&D centre with olive and at the 

Gilat Research Center with citrus, and within commercial orchards and vineyards managed by the CSIC team in 

Murcia, submitting plants to two irrigation-water salinity levels, with electrical conductivity 1.2 and 4.2 dS/m. 

Salinity will be mainly due to sodium chloride in order to consider the possible phytotoxic effects of leaf chloride 

accumulation [5]. All the measurements described in subtasks 3.1.2, 3.1.3 and 3.1.4 will be performed to 

understand the mechanisms involved in the response to salinity on a number of the varieties. PBMs of leaf gas 

exchange should be able to capture the effect of salinity in their parameters, independently that the stress limits 

the photosynthesis in the biochemical or diffusional component, or if most of the regulation of stomatal 

conductance is driven by hydraulic or chemical signals. This subtask will allow determining if the PBMs models 

are mechanistic enough to be applied to any abiotic stress, including salinity, at the same time that we identify the 

physiological traits that are being affected by salt stress 

Subtask 3.3.3. Elevated atmospheric CO2. (Leader HGU).  

Similarly, the effect of increasing CO2, foreseen in the future climate, can be predicted by PBMs, both by the FvCB 

and BMF models. Therefore, this is a great chance to develop a robust tool to predict the behaviour of fruit trees 

in a future scenario of climate change. The experiments for the effect of elevated atmospheric CO2 on the trees 

will be carried out by HGU in Germany in grapevines under field conditions employing the FACE facilities and 

in greenhouse conditions in all study species by UGent. All the measurements described in subtasks 3.1.2 and 

3.1.3 will be performed to understand the mechanisms involved in the response to elevated CO2.  

Subtask 3.3.4. Heat stress. (Leader UGent).  

A first evaluation of the effect of heat will be done during the execution of the temperature response in subtask 1.1 

under controlled conditions in a Phytotron chamber. The data collected in the mentioned subtask will be used to 

quantify the optimum temperature for each species and which is the main limiting factor (biochemical, stomatal 

or mesophyll conductance) respect to temperature. The second evaluation of the effect of heat waves will be 

performed in La Hampa experimental farm of CSIC on adult plants under field conditions where every year two 

to five heat waves have been recorded in which maximum temperature was over 40ºC at least during five 

consecutive days. In addition, experiments under more controlled conditions will be carried out at UGent. The 

parameters of the PBMs will be determined before, during and after the heat wave to understand the effect on each 

species and the capacity for recovery.  

Task 3.4. Estimation of PBMs parameters in different locations (acclimation). (Leader: CSIC; Participants: 

ARO, UNIBO, UGent, HGU, INHORT, INRA, BOSCH) Months 6 to 30 

If the characteristic behaviour of each species can be determined by the PBMs models, then the process of 

acclimation, which takes place when the plant “adjust” these parameters, can be understood estimating them under 

different sites in Europe. Plants with an identical genetic background will be grown at several locations in Europe 

with different climates: Spain, Italy, Poland, Germany and Israel. The parameters of the PBMs will be estimated 

in all locations and compared to each other, relating the changes found with the differences in the climatic 

conditions. This information will be also related to the differences found in QTLs and epigenetics, linking 

physiological functionality with genetics. Since each partner involved will have to estimate the parameters of the 

PBM in its country, a 10-days training workshop will be held in the experimental farm of CSIC in Seville at the 

beginning of the project, where all the detailed protocols of measurement and data analysis will be taught to all the 
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involved participants. Thereby, the acquisition of the physiological parameters will be homogenised for all 

locations. 

 

Deliverables (brief description and month of delivery) 

D.3.1 Catalogue of the physiological traits that define the response of fruit trees to changes in environmental 

condition in the five species studied. Mechanisms of response to water and abiotic stresses. (M24) 

D.3.2 Report on the key physiological traits having more impact on seasonal and climate acclimation (connexion 

to WP4). (M24) 

D.3.3 Report on new method to estimate plant water status. Application to rational water management in fruit tree 

orchards (connexion to WP6). (M30) 

D3.4 Report on the use of plant-based sensors in combination with PBMs to infer the target physiological variables 

that define best the water status of the studied plants (connexion to WPs 5 & 6). (M30) 

 

Work package number  4 Lead beneficiary UGent 

Work package title Acclimation and epigenetics in perennials 

Participant number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Short name of participant 
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Person months per participant: 17.8 14 31.9 25.5  15      5   10.5 

Start month Month 1 End month Month 40 

 

Objectives  

The objectives of this work package are to: 

1. Determine the extent of epigenome reprogramming caused by drought stress in three selected tree species 

(peach, apple and grapevine).  

2. Assess the stability in epigenomic changes and their contribution to the somatic memory of this stress over 

time (i.e. during a single growing season and between seasons) in these perennials. 

3. Unravel the physiological mechanisms for improving plant adaptation to abiotic stress by submitting crops to 

a pre-adaptation (priming) strategy. 

 

Description of work and distribution of tasks  

Activities in this work package are organized in two tasks dedicated to the field experiments defining the short-

term (priming; one season) and long-term (between seasons) responses, and associated short- and long-term 

memories. In a third task, the genetic changes due to the priming and long-term experiments will be assessed.  

Task 4.1: Short-term responses and effect of priming (Leader: UGent; Participants: CSIC, UNIBO, INRA). 

Months 1 to 24 

Pot experiments will be conducted on trees from the same origin (replicated genotypes) to assess phenotypic 

plasticity governed by epigenetics and to unravel the consequences of priming on the acclimation to drought stress 

in the selected perennials. 

To this end, three species will be studied: peach, apple and grapevine. For each species, tree material will be 

purchased from the same nursery in the first year so that the same genetic origin is guaranteed, namely: identical 

variety, rootstock and genetic material. Initial epigenomic characterisation will be performed on all the tree species 
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using young leaves, to assess the initial epigenomic state of plants. Next, the trees will be distributed across 

selected ADAPTaTREE-partners and assessed in a pot experiment at two contrasting climatic sites: 

• Apple: Italy (UNIBO) and Belgium (UGent) 

• Peach: Spain (CSIC) and Italy (UNIBO) 

• Grapevine: France (INRA+CSIC) and Belgium (UGent)  

At each site, the potted plants that will be grown in greenhouse conditions during the first year of the experiment, 

will be divided into two groups. One group will be kept well-watered and serve as control treatment, whereas the 

other group will be acclimated in situ using stringent, well-defined protocols. All partners will use for the same 

plant species the same size of pots, same soil substrate and will subject the plants to the same level of (mild) 

drought stress (defined by a stomatal conductance threshold per species, derived from results in WP3) for one 

month to induce priming. Primed trees will be re-watered to ensure full recovery. Next, the potted trees from both 

the control and the primed group will be subjected to local environmental stressors in the field, typifying their site-

specific climate. This implies that then multiple stressors will be imposed on both the control and the primed trees. 

This will enable us to assess differences in physiological responses (using the combination of plant sensors and 

PBMs from WP3 and WP5) induced by priming. The response of control non-stressed plants will be characterized 

in the same growing conditions enabling us to assess phenotypic plasticity for the selected genotypes.  

Task 4.2: Long-term responses and long-term memory. (Leader: CSIC; Participants: UGent, UNIBO, 

INRA). Months 12 to 40 

To assess stability in the epigenomic changes over time, the potted trees (from Task 4.1) will be transferred and 

grown in the site-specific soil in year 2. This action also simulates agricultural practices (planting trees from 

nurseries into the orchard, see WP6).  

To assess changes in the epigenetic landscape, and determine the priming effect, the first-year-primed trees (Task 

4.1) will be further subdivided into two subgroups before being transferred to the soil, with one subgroup receiving 

additional priming in year 2. Comparison of the physiological responses (according to WP3 and WP5) across years 

2, 3 and 4, between the control, the one-time and the two-times primed groups will enable the assessment of the 

stability of epigenetic changes, the duration of the epigenetic memory, the need for recurrent priming and the 

phenotypic plasticity, which might differ between the selected tree species. This new knowledge on epigenetics 

related to the acclimation to stresses of perennial species is crucial for the agronomical testing envisaged in WP6. 

Task 4.3 Underpinning the epigenetic changes in perennial genomes (Leader: INRA; Participants: CSIC, 

UNIBO, UGent). Months 6 to 40 

The objective is to describe the consequences of priming and stresses on the methylation profile in young leaves 

and correlate them with changes in mRNA populations and gene expression patterns.  

On all three species under study, changes in methylation pattern will be assessed in young leaves using whole 

Genome Bisulfite Sequencing (WGBS) and compared to the populations of smRNAs, and of mRNAs. Our goal is 

to identify differentially methylated regions (DMRs) liked to the priming and/or to the stress responses that are 

associated with changes in smRNA patterns and gene expression. The specific methodology has been described 

in Section 1.4 and will be carried out by INRA using samples collected by the participating partners using standard 

protocols and methods. All molecular and gen In-house scripts will be used to investigate relationships between 

DEGs, sm RNAs and DMRs (eg. physical proximity on the genome). Final data (alignments, coverage, gene 

expression, small RNAs and methylation levels) will be visualized in a genomic context with a dedicated JBrowse 

instance for grape and other species of the study. For data management we will use data management resources 

provided by INRA (https://www6.inra.fr/datapartage/Partager-Publier/Deposer-dans-Data-Inra2). 

 

Deliverables (brief description and month of delivery) 

D.4.1 Report on the basic epigenomic variations induced by priming in three selected species and the link with 

stress responses. (M24) 

D.4.2 Report on the epigenetic memory of priming on gene expression and stress responses in perennials (M40) 

D.4.3 Report on the phenotypic plasticity of selected fruit trees for understanding plant adaptation in response to 

environmental stress (M36) 

D.4.4 Protocols for exploiting plant adaptations mechanisms by management strategies under field commercial 

conditions. (M40) 
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Work package number  5 Lead beneficiary INRA 

Work package title Genetic x Environment model integration 

Participant number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Short name of participant 
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Person months per participant: 14.8 20 10.6 77   12 5     6  8 

Start month Month 1 End month Month 48 

 

Objectives  

The general objective of WP5 is to integrate into models the genetic and physiological knowledge useful for 

exploiting the adaptation capacity of fruit perennial plants to variable climatic conditions. The ultimate goal is to 

improve services for orchard growers and breeders using a simulation-based approach considering different time 

scales: i) short-term (for water and carbon status predictions), ii) mid-term (for yield anticipation-based annual 

management decision) and iii) long-term services (for in-farm cultivar choice regarding climatic predictions for 

20 years). The specific objectives can be then appraised at three agronomic time-frame scales: 

For the short-term purpose: 

i. To integrate the PBMs and the plant sensors from WP3 to predict the effects of short-term stress on the plant-

water and carbon status for the five species under study. 

ii. To define decision rules based on the combination of plant sensor measurements and PBMs to exploit plant 

adaptations in order to ensure adequate crop performances in case of drought, salinity and/or heat waves for 

the five species under study. 

For the mid-term purpose: 

i. To improve the whole-plant model QualiTree, in order to simulate and analyse the effects of abiotic stresses 

on seasonal plant production (yield and fruit quality) and carbon sequestration at the end of the growing season 

for the five species under study. 

ii. To use QualiTree to optimize combinations of seasonal management practices in stressing environments based 

on various air temperature and [CO2] scenarios for the five species under study. 

For the long-term purpose: 

i. To use QualiTree to predict the long-term adaptation to stress for the five species under study. 

ii. To identify genes/genes regions involved in tree adaptation to stress 

iii. To integrate intra-species genotypic control within QualiTree thanks to GWAS or QTL analysis results for 

peach and apple. 

iv. To use QualiTree to propose optimized peach and apple Genotype x Practices combinations in terms of 

sustainability, production and carbon storage for actual and future climatic scenarios. 

 

Description of work and distribution of tasks  

In concordance with the objectives described, the work within this WP will be organized in 4 tasks dedicated to 

short (day), medium (growing season) long term adaptation (several years) and future climate scenarios (2050) 

purposes. 

Task 5.1 Revealing the short-term physiological plant response by combining plant sensor measurements 

and process-based models (PBMs). (Leader: UGent; Participants: CSIC, CYBELETECH, BOSCH, ARO, 

INRA, UNIBO, BSC) Months 12 to 36 
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It is hypothesized that using only the PBMs developed in WP3 we will not be able to predict leaf gas exchange 

and plant water status across the entire season because of the complexity to model the evolution of some parameters 

on a seasonal scale (e.g. how plants osmotically adjust or reduce phloem transport capacity for sugars). To 

overcome this difficulty, PBMs will be used in combination with plant sensors which will guarantee the success 

of monitoring and understanding the adaptation capacity of fruit perennial plants to variable climatic conditions. 

Various specific plant sensors, like sap flow sensors, dendrometers and those provided by the industrial partner 

BOSCH for determining leaf turgor pressure, will be used to assess plant water status and its relationship under 

changing environmental conditions. In order to interpret the signal captured by the sensors using underlying 

physiological traits/variables, such as plant water potential or stomatal conductance, data will be combined with 

the PBMs developed in WP3. This model/sensor-combination will put us in a prime position to define optimal 

values for the physiological traits/variables during daily cycle and along the season depending on the phenological 

stage of our crop. To this end, it will be also necessary to understand the consequences of the choices made in the 

short-term on the crop's performance in the mid-term. This will require a coupling with the work done in Task 5.2. 

These outputs will feed T6.1 (subtask 6.1.1) where CYBELETECH will develop the platform to combine the 

PBMs and the output of the sensors and deliver the targeted physiological variable (e.g. stomatal conductance or 

plant water potential) to be monitored, based on our results. BOSCH will produce turgor-related sensors to the 

testing sites most of the consortium to assess their feasibility to be combined with PBMs.  

Task 5.2 Mid-term purpose: modelling the seasonal response of plant to stress and finding adequate 

management practices. (Leader: INRA; Participants: CSIC, CYBELETECH, UGent, INRA ARO, UNIBO) 

Months 1 to 36 

In order to better take into account the plant response to stress factors (heat, drought), alone or in combination, we 

will refine and adapt the whole-tree model QualiTree developed for peach trees using inputs from other crop 

models such as OliveCan or VitiSim and on results from WP3 and 4. This implies incorporating into the model 

the physiological functioning of the plant in relation to its water and carbon balance in order to predict plant yield, 

fruit quality and plant C storage as a function of the environmental conditions and drought stress for the five 

species. In particular, we will focus on carbon and water acquisition (photosynthesis, water uptake) and allocation 

among organs (development of leaf area, fruit growth and composition). In this task, the consortium will define 

the functions (i.e. the response curves) or rules that describe the plant sink-source physiological responses to water, 

salinity and heat stress. In connection with WP3, special focus will be placed on the integration of stomatal 

conductance regulation in QualiTree as a function of stress. Then the model will be used to test in silico innovative 

cultural practices combinations at the season scale under stress conditions corresponding to what can be predicted 

from climate change models. To do this, we will use Multi-Objective Evolutionary Algorithms adapted to the 

search for solutions (here plant management) that meet several objectives (yield, fruit quality and carbon 

sequestration). These results will feed T6.1 (subtask 6.1.2). The partners will provide at the beginning of the 

project, a preliminary in silico analysis to define cultural practices combinations that will be used to set up the 

WP6 experiments. Moreover, the data from WP6 experiments will be used to check the ability of the improved 

QualiTree model to predict yield, fruit quality and C sequestration. 

Task 5.3 Modelling the long-term response of plant to stress. (Leader: INRA; Participants: CSIC, 

CYBELETECH, HGU, UGent, UNIBO). Months 24 to 40 

This task will determine the level of stress, length and period, that each of the five species studied in this project 

can withstand, without affecting their production the year after. To do this, the response of each species to the 

expected changes, in line with future climate as predicted in the WP2, will be analysed in silico. The main criteria 

to design management practices will be the analysis of the predicted effects on fruit quality, yield and carbon 

storage into plan reserves, as well as crop sustainability (e.g. related to water use efficiency and the production of 

fruiting units over the years). To be used for this analysis, the QualiTree model improved in task 5.2 will need to 

be further improved using the FvCB biochemical model of leaf photosynthesis to account better for the long-term 

expected increase in CO2 in the atmosphere. This will allow better predictions about how plants will adapt to the 

concomitant increase in air [CO2], particularly considering their stomatal regulation.  

Both tasks 5.2 and 5.3 will need QualiTree for interfacing with the single process-based models produced in task 

5.1 and with numerical methods developed by other partners (sensitivity analysis, optimization, parameter 

estimation...) without needing of reimplementation. The proposed solution is to use the OpenSource Docker 

Framework, the most common containerization technology nowadays, used in research collaborations but also in 

industries. This facilitates an eased communication between partners for model execution, combination and 

deployment on BigData servers (important for screening numerous climate scenario).  
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Task 5.4 Virtual analyses to determine genotypes/ species and plant management for future field conditions. 

(Leader: INRA; Participants: CYBELETECH, UNIBO). Months 12 to 48 

This task is devoted to in silico design for a given species new genotypes able to cope with stress to be further 

used by breeders + to design such genotypes. The case of peach and apple for which we have a strong knowledge 

of genetics, has been chosen for this study. The target of this design cannot be only genotypes but rather genotype 

x agricultural practices combinations since these two items strongly interact to produce phenotypes under 

particular environmental conditions. 

In a first step, QualiTree parameters will be quantified thanks to phenotyping of genetic populations available at 

INRA for peach and UNIBO for apple. Their intra-species genotypic control will be studied via GWAS or QTL 

analysis. A first output from these analyses will be the identification of gene regions and/or markers related to 

peach and apple adaptation to stress. Then, the genetic model issued will be coupled with QualiTree to design 

relevant genotype x agricultural practices combinations using optimization approaches. A main target is to find 

combinations allowing relevant compromises among antagonistic criteria - yield, fruit quality and C sequestration 

- under stress conditions that could be in line with future climate projections. Next, it will be possible to screen 

genetic resources in order to find out combinations of molecular markers that match the identified genotypes. If 

genotypes are found in these resources, they could be tested for stress resistance at the end of the project in task 

6.4. The trait combinations needed to get the best phenotypes and the corresponding molecular markers will be 

available for breeding programs. 

In connection with WP4, a special focus will be attempted on plant acclimation to stress (plant priming), through 

epigenome reprogramming. This task will propose a modelling approach based on memory effects and at least 

partially controlled by the epigenome. A first step will be to propose a model that links DNA methylation variations 

to the expression of stress resistance genes or to empirical stress functions which will be integrated in QualiTree. 

The procedures employed will be adapted from current work recently undertaken in annual crops for modelling 

metabolites accumulation [6].  The realization of this innovative part will depend on the level of understanding on 

epigenetic control provided by WP4.  

 

Deliverables (brief description and month of delivery) 

D.5.1 Report on how to use process-based models (PMBs) to display the short-term responses underlying plant 

sensor measurements (M36) 

D.5.2 Report on the new QualiTree model adapted to the study of environmental stress (M36) 

D.5.3 Report on the suggested fruit-crop adaptation strategies derived from the model analysis to climatic change 

from south to north Europe (M40). 

D.5.4 Identification of gene regions and potential progenitors for peach and apple breeding programs aimed at 

improving plant adaptation to abiotic stress by unravelling the genetic control of tree physiological adaptations 

(M48) 

 

Work package number  6 Lead beneficiary UNIBO 

Work package title Orchard & Vineyard level upscale 

Participant number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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Person months per participant: 16.9 36 6.3 1 18 15 3.5 7 9   15 12   

Start month Month 12 End month Month 48 
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Objectives  

To release effective and economically convenient field strategies for helping EU fruit growers to cope with abiotic 

stressors related to climate change such as drought, high temperature and salinity in the short, medium and long 

term time-scales. 

This WP will upscale the knowledge generated at the single plant level by WP3-5 to the orchard level and will 

provide the EU fruit sector with applied adaptation tools for a wide range of environments and for the five crops 

considered in this project. Such tools will be based on both physiological and genetic approaches and will include: 

i. Routines for plant-based DSS predicting plant water status and performance and optimizing orchard 

management  

ii. Use of pre-acclimated planting material adapted to abiotic stressors 

iii. Identification of the genetic material (crops and varieties) most suited to the predicted climate change scenarios 

of a given environment.  

 

Description of work and distribution of tasks  

To reach these objectives, activities will be broken down into 4 different tasks and will build on the following 

results generated within ADAPTaTREE: 

i. climatic and economic assessments as well as weather forecasts (WP2);  

ii. physiological traits and epigenetic mechanisms at the basis of plant responses to abiotic stressors (WP3-4); 

iii. improved PBM models describing such mechanisms (WP5). 

All data will be shared among the partners involved through the ADAPTaTREE computer platform developed in 

WP1 where data from the various trials, crops and locations will be uploaded in open access and where the model 

outputs for the trial management will be provided.  

Field tests will be conducted in commercial environments and in a wide range of testing sites representing the 

most important European fruit producing regions. End-users will be involved in the field trials thanks to the wide 

network provided by AREFHL6. The economic sustainability as well as the identification of critical success 

factors for all promising approaches and strategies developed in tasks 6.1, 6.2 and 6.3 will be evaluated by tasks 

2.3 and 2.4, respectively (WP2). Climatic data and weather forecasts defined in Task 2.1 for short-term and 

seasonal predictions will be implemented for real-time execution in the pilot sites during the last year of the project.  

Task 6.1 – Routines for plant-based decision support systems (DSS). (Leader: CYBELETECH. 

Participants: BOSCH, BSC, UNIBO, CSIC, INRA, WUR, INHORT, ARO, HGU) Months 12 to 48 

This task will devise and test under field conditions routines (to be developed into a proof-of-concept for a plant-

based decision support system -DSS) for assessing tree water status and physiological performance and provide 

advice for day to day (irrigation scheduling) and seasonal orchard management.  

These routines will be developed and optimized by researchers (plant physiologists and modellers) in collaboration 

with industries (BOSCH for sensor development and CYBELETECH for model implementation). Results, 

although not reaching a commercial stage within the course of the project, will set the basis for future market DSS 

implementation by the companies involved in the proposal.  

Subtask T6.1.1 Proof of concept DSS for Irrigation scheduling (short term) 

The PBMs improved in task T5.1 will be adapted for this purpose, allowing the forecast of plant water status based 

on inputs gathered by plant sensors detecting changes in key physiological traits, as indicated by WP3. Although 

all the most common physiological variables used for water stress assessment will be estimated with the model, 

special attention will be given to stomatal conductance. Short-term local weather forecasts provided by BSC will 

be integrated, allowing estimating the orchard irrigation requirements for the next few days, for different crops 

and in different environments. The predictions will also consider canopy volume and crop features (i.e. vigour).  

This DSS will allow for a precise irrigation management aimed at optimizing the quality and quantity of the 

production and at improving the efficient use of resources, under conditions of soil water restrictions (quantity and 

quality) and high evaporative demand. For this purpose, specific deficit irrigation strategies such as - but not only 

- regulated deficit irrigation will be devised and tested in T6.2 from the knowledge generated by WP3 and modelled 

 
6 https://www.areflh.org/en/ 
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in WP5 in order to exploit the crop adaptation capacity (i.e. behaviour in stomatal regulation; whole plant hydraulic 

features) to regulate its water status and use.  

Subtask T6.1.2 – Proof of Concept DSS for assessing the best management strategies based on seasonal crop 

performance simulations (medium term)  

The improved Virtual Tree Crop Model “QualiTree” generated by task T5.2 and integrated with seasonal weather 

forecasts provided by BSC for the various testing sites reported in Table 1, will allow CYBELETECH to draft 

routines allowing growers to plan in advance their seasonal orchard management (i.e. thinning, pruning, regulated 

deficit irrigation (RDI), shading etc.) in order to optimize the tree productive performance based on the foreseen 

abiotic stressors and consequent plant responses. To do so, predictions of plant carbon and water balances as well 

as yield and fruit quality (with evaluation of propagation of soil and climate uncertainties) will be carried out and 

the most appropriate adaptive management strategies will be adopted accordingly and tested within T6.2. 

Task 6.2 Physiological strategies: improved management practices to better cope with drought, high 

temperatures and salinity. (Leader: ARO. Participants: UNIBO, BOSCH, CYBELETECH, BSC, CSIC, 

INRA, WUR, INHORT, HGU) Month 24 to 48 

Based on physiological knowledge of the different crop adaptation mechanisms (WP3), this Task will devise crop-

specific management strategies able to enhance and exploit the orchard adaptation capacity to regulate water use 

and carbon balance. Examples of such strategies include shading or photoselective nets, specifically suited to the 

photosynthetic response to light of a given species; kaolin sprays to improve leaf photosynthetic responses; 

optimized fruit thinning, based on the specific source/sink relationships; improved RDI strategies [7] as devised 

by T6.1. 

The proof-of-concept DSSs developed in Task 1 will be run on 14 pilot sites. According to QualiTree model 

specificities, predictions will account for possible sources of variability among the orchards, such as the vigour of 

the rootstock and the plant density and training system. On each site, the most appropriate adaptative 

management strategies will be adopted and tested in field trials, based on the foreseen seasonal stressors and 

consequent plant performances on a given site and for a given crop. Strategy selection will also consider plant 

vigour (i.e. taking into account the scion/rootstock combination), the orchard planting system (training system, 

density) as well as the features of the local infrastructures (i.e. water supply systems; potential for investments). 

Local existing Best Practices will also be scanned (T2.1) and their potential improvement and application in these 

trials will be evaluated in accordance with WP3 

Field trials will be conducted in a range of EU regions representative of the EU fruit, wine and olive growing 

regions but subjected to a natural range of different environments and stressors. The adaptive strategies tested will 

be adapted and diversified to cope better with drought, high temperature and/or salinity, depending on the site and 

crop considered: 

Table: Distribution of tasks 6.1 and 6.2 testing trials among the different partners and for the 5 species considered  

Crops UNIBO UGent INHORT WR ARO CSIC INRA HGU 

Apple X X X X     

Peach X     X X  

Grapevine  X    X  X 

Olive     X X   

Citrus     X X   

In all trials, plant water status will be monitored during the season, while yield and fruit quality will be assessed 

at harvest. These data will allow validating WP5 PBMs over a wide range of environments, agronomical conditions 

and genetic material. Furthermore, the benefits in terms of physiological and productive performance as well as 

resource savings obtained by the application of such strategies will be determined by comparison with orchards 

managed according to local standard commercial practices. 

Task 6.3: Genetic strategies: Testing crop performance of primed plant, pre-acclimation to drought 

(Leader: UGent; Participants: UNIBO, CSIC, INRA) Month 24 to 48 

This task represents a follow-up of T4.2 as it will exploit the potential adaptive plasticity of trees through their 

epigenetic responses to stressors and will test the potential application of priming as an adaptive strategy in 

commercial environments. Pre-acclimated plants are likely to cope better with abiotic stressors, although applied 

experiments testing their actual productive and physiological performance in commercial environments are 

lacking. Pre-acclimated material will be planted in the field during year 3 and managed following commercial 

protocols. Their physiological and productive performance will be monitored until the end of the project and will 
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be compared to the performance of clone trees, originated in the same controlled conditions, but not previously 

subjected to stressors. Field acclimation tests (using plants previously acclimated and controls) will occur for the 

following crops and locations: 

Table 2: Distribution of T6.3 testing trials among the different partners and for the 3 species considered 

Crops UNIBO UGent CSIC INRA 

Apple X X   

Peach X  X  

Grapevine  X  X 

Task 6.4 Optimizing genetic resources in future climate change scenarios. (Leader: UNIBO; Participants: 

BSC, CSIC, INRA, INHORT) Month 24 to 48 

This task aims at developing routines (to be potentially included into a proof-of-concept for a Decision Support 

System) to optimize crop/variety selection in a given site, based on the foreseen climate change scenario for that 

site.  

Advanced model outputs from T5.3 and T5.4 taking into account Genetic x Environment interactions and 

integrated with climatic long period forecasts provided by BSC for any given location, will allow identifying the 

crop/varieties best suited to a specific environment, given its soil and climate change scenarios.  

Given the limited lifespan of the project (4 years) it will not be possible to verify the reliability of the long-term 

forecasts for the different crops/varieties performance under the foreseen climate change scenarios. To overcome 

this limitation, peach and apple genotypes having contrasting performance in terms of adaptation to drought stress 

will be selected within the existing segregating populations at INRA and UNIBO, respectively. These genotypes 

will be replicated and grown in contrasting environments as reported in Table 3 comparing their agronomic 

performance under the contrasting climate of these locations. 

Table 3: Distribution of T6.4 testing trials among the different partners and for the 2 species considered  

Crops UNIBO INHORT CSIC INRA 

Apple X X X  

Peach  X X X 
 

 

Deliverables (brief description and month of delivery) 

D.6.1 Proof of concept for a DSS service predicting plant water status and performance and optimizing orchard 

management. (M36)  

D.6.2 List and training workshop materials on advanced physiological strategies helping farmers coping with 

abiotic stressors in the different environments. (M48) 

D.6.3 Report on the advantages/constraints of plant pre-acclimation for the crops and stressors considered in the 

trial (M48) 

D.6.4 Report on the possibility to optimize the crop/cultivar choice based on future climate change scenarios (M48) 

 

Work package number  7 Lead beneficiary DEX 

Work package title Project Communication and Dissemination 
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Person months per participant: 5 5 2.1 2 2 2 0.7 0.7 2 26.5 11.6 2 1 7 1 

Start month Month 1 End month Month 48 
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Objectives  

To ensure an effective communication, engagement and dissemination of ADAPTaTREE outputs to end-users, 

stakeholders and the wider public in order to create a functional knowledge hub in the domain of perennial crops 

adaptations to abiotic stress. In particular: 

• To achieve the widest promotion of the project, its objectives and actions, and a productive dissemination of 

its outcomes and results. 

• To facilitate knowledge sharing, and translation of knowledge on tree’s adaptive response to climate extremes 

• To increase the awareness of fruit-growers and other stakeholders on the applicability of optimized 

management practices in orchards and vineyards 

• To enhance the ADAPTaTREE knowledge hub by clustering with other European research and innovation 

projects and EIP AGRI Operational Groups and strengthen the collaboration with the European Fruit Research 

Institutes Network (EUFRIN) and the EUFRUIT Thematic Network. 

• To bring project results beyond the project life-time. 

 

Description of work and distribution of tasks  

WP7 will deliver and implement a comprehensive 

dissemination and exploitation strategy involving 

all partners and operating in all WPs to ensure an 

optimal integration among analysis and 

information, knowledge generation, innovation and 

application of results (Fig.__) that maximises 

impact. 

Task 7.1: Definition of the communication and 

dissemination strategy and action plan and 

project branding (Leader: DEX; Participants: 

All) 

All ADAPTaTREE partners will be involved in the 

development and implementation of the 

communication and dissemination strategy, either 

contributing to the content and approach or 

implementing communication actions.  

The communication, dissemination and exploitation 

strategy drafted in the application form will be 

further developed and detailed in the appropriate strategic documents and operational action plans, both at project 

and at WP level, where appropriate. It will be completed as an internal report within two months of the projects’ 

start date and will be evaluated and updated by the ADAPTaTREE consortium every year. The document will be 

linked to the Plan for Exploitation and Dissemination of Results (PEDR). The communication and dissemination 

strategy will feature a Media Engagement Plan (MEPLAN) to optimise the project engagement with the traditional 

and new digital media. 

ADAPTaTREE will follow the H2020 best practice guidelines (IPR Helpdesk) for the development of tools for 

dissemination and communication including the ADAPTaTREE Branding and Styling that will be developed 

within the first three months of the project and will detail the logo, banners, texts, PowerPoint template, basic 

presentation, brochures and the overall communication plan. This toolbox will be made available to all partners. 

Task 7.2: Printed and digital communication material (Leader: DEX; Participants: All) 

The communication and dissemination strategy will define the strategy for the production of dissemination 

materials in detail. The production and distribution of printed dissemination material will be restricted to reduce 

costs and environmental impact and replaced by electronic material as much as possible. However, a limited 

number of printouts of the different documents will be issued, primarily addressed to the local communities and 

stakeholders. 

 

Figure 8. The ADAPTaTREE progression for communication 
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• The ADAPTaTREE Website will be the main include standard pages (news, about, home etc.), resources 

and knowledge transfer components. It will also include a restricted link to facilitate continuous 

communication among project partners. It will also be linked to a variety of social media channels. 

ADAPTaTREE will have an online presence through social networking services, specifically LinkedIn, 

Twitter and Facebook, where the project will have accounts and pages actively managed. 

• Informative Leaflets will be designed to introduce the project objectives, partners, and the expected results. 

They will be produced in English and in the local language of the partners. The project envisages the edition 

of 5.000 leaflets that will be distributed to the all project beneficiaries and stakeholders, handed out at events 

both organised as project activities or at events where the project beneficiaries will participate. An electronic 

version of the leaflets will be published on the project’s website. The leaflets will be available from the M8 of 

the project. 

• Promotional materials for events: Roll-ups and other merchandising material of the project will be 

elaborated to display in the project events. Additional communication and dissemination materials will be also 

distributed. 

• Notice boards/on-site panels. Notice boards will be installed at the pilot sites (field experiments) where 

solutions developed in previous WP will be tested. The boards will include a brief presentation of the project, 

its objectives, the project partners, the explanation of the work to be carried out and the expected results. The 

EU and the project logo will occupy a relevant position. The notice boards will be presented in an 

understandable and aesthetically appealing way, with concise and clear information and visual content that 

help the passers-by to understand the aim of the project, the actions carried out and the expected results, 

providing information to both the general and technical public. It is expected that at least 10 notice boards will 

be installed throughout the project duration. 

Task 7.3 Communication and dissemination events. (Leader: DEX; Participants: All) 

• ADAPTaTREE Kick-off Event (CSIC): An event will be held to launch the project and give it international 

exposure, where partners, key stakeholders and policy makers will meet. The event will take place at the CSIC 

headquarters in Brussels 

• ADAPTaTREE Local workshops (all partners): Each partner will work closely with the WP leaders to 

organise workshops at national and regional level to disseminate project findings and innovative agronomic 

practices in response to environmental changes to end-users and policy makers. In practice, each partner will 

identify its national closest Operational Groups (OG) that are running under the European Innovation 

Partnership on Agricultural Productivity and Sustainability (EIP-AGRI) in order to transfer project knowledge 

and results. The workshops will be recorded and, when possible, webcasted. 

• Citizen Awareness: “Food and Global Warming” Days will be held regionally at partner locations on occasion 

of the World Environmental Day (June 2021 and June 2023), aiming to maximise project public exposure and 

contribute to enhance awareness on the challenges the project is addressing. 

• Participation in Fruit and Vegetables (F&V) fairs (FRESHFEL): ADAPTaTREE project will be present 

at different F&V fairs across EU, including: Fruit Logistica in Berlin (early February every year), Fruit 

Attraction in Madrid (mid-October every year), Interpoma in Bolzano (Italy) (mid-November, biannual), and 

Interpera (mid-June every other year), disseminating project outputs to thousands of organizations and end-

users (3.200 exhibitors and 78.000 trade visitors attend FRUIT LOGISTICA every year, for example). 

• ADAPTaTREE Final Conference (CSIC): A final conference will be organised in Brussels to present the 

project genesis, aims, actions, results and benefits. This one-day conference will assemble different 

stakeholders of the fruit-growing sector, and other stakeholders, including EC officials and members of other 

EU institutions, European Parliament, Committee of the Regions, European Social and Economic Committee, 

etc. Radio, television and press will also be invited to attend the conference. A press release about the project 

and closing conference with illustrative photos taken by the project team will be distributed to media 

representatives. This information will also be sent to other media interested but unable to attend and uploaded 

in the News and Events Section of the webpage. Promotional material about the project will be also provided. 

A press conference will be celebrated after the event to ensure a high impact and wider dissemination after the 

event. 
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Task 7.4: Creation of a Knowledge Hub. Dissemination of Project outputs and activities (Leader: DEX; 

Participants: All) 

Dissemination of ADAPTaTREE outputs will be targeted to appropriate audiences and specific end users, 

following a comprehensive review of project results and potential applications. Knowledge gained during WP2-

WP6 will be accessible to stakeholders as training and educational material. 

• Scientific papers, posters and conferences: Scientific publications will increase the impact of dissemination 

activities, targeting the scientific community in particular. They will be published in Open Access (budget for 

open access publications has been reserved). An “ADAPTaTREE Original Poster” will be released in every 

scientific conference where partners attend, such as ISHS grape physiology workshop, ISHS orchard systems 

management, Plant Biology Europe and additional conferences at national level. 

• Scientific journal: ADAPTaTREE Special issue. Project scientific partners are committed to produce one 

Special Issue related to the project scientific outputs in one open-access Journal from the Editorial MDPI, like 

Plants, where main researchers from the consortium will work as guest editors. Researchers working on topics 

related to ADAPTaTREE objectives will be also invited to participate in this Special Issue 

• Video clips: A series of short video clips will be produced to show project activities and results:  

• The ADAPTaTREE Story, a professional quality video explaining the project research journey and the 

results. It will be shot on key project milestones (kick-off meeting, workshops and conferences), in partner 

labs, and will also feature other stakeholders. 

• Short videos produced on footage provided by the partners, explaining the tasks they are undertaking and 

the results achieved. Each researcher involved in the project will record a short video explaining the 

individual participation and achievement. These videos will feed the website and the internet project 

channels (at YouTube and Vimeo).  

• E-communications. Digital newsletters will be sent to stakeholders and end-users twice a year, informing 

them about the status of the project. Newsletters will be distributed to partners and other project contacts 

through ADAPTaTREE Networks as well as to other entities who are online subscribed. The partners will 

circulate the letters further within their networks. Newsletters will also be available on the website and posted 

on social media channels. In each newsletter there will be a summary of events, a work package in the spotlight, 

upcoming events and news from partners, including progress and achievements. 

• Practice Abstracts: ADAPTaTREE will use the EIP-AGRI common format to facilitate the exchange of 

knowledge, providing farmers and other end-users of the agronomic sector with short and concise practical 

information developed during the project. At least 25 Practice Abstracts will be developed within the project. 

• Educational material. ADAPTaTREE academic partners (UNIBO, UGENT and INRA, through its joint 

research unit with University of Bordeaux), will produce specific material on the subject of plant adaptations 

for lectures at the university. These materials will be shared with other university departments and research 

institutes specialized in education and research on agronomic practices through EUFRIN Network and 

common distribution pathways.  

Task 7.5 Networking and clustering with other projects and networks (Task Leaders: FRESHFEL & 

AREFLH; Participants: All partners) 

• Clustering with other projects financed under the topic “Agri-Aqua Labs” Sister Projects: As indicated in the 

call, ADAPTaTREE partners will establish new bidirectional communication channels with other funded 

projects under the topic “Agri-Aqua Labs” (Sister projects). The first contact will take place within the 3 first 

months after the beginning of the project. ADAPTaTREE will suggest the joint development of a Clustering 

Activities Plan (CAP). Planned at the month 6 of the project, the CAP will include a regulation of all the joint 

activities foreseen during the projects, such as: 

• The organization in Brussels of a joint workshop addressing the projects achievements and progresses 

• The possible partner cross-participation in the projects External Advisory Boards. 

• Project references on the other projects’ websites. 

• The organization of joint technical meetings and the participation in owns projects activities. 

• The sharing of the weather forecasts and long-term climate change scenarios 

• The development of a final document for the dissemination of all projects’ outcomes and results.  

 

• European Networks. ADAPTATREE project will make use of existing networks in which project partners 

are already involved. In particular, CSIC (partner 1), UNIBO (partner 2), INRA (partner 4), InHort (partner 
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5), WR (partner 9) and AREFLH (partner 11) are part of the European Fruit Research Institutes Network 

(EUFRIN), a voluntary organization of university departments and research institutes from 22 European 

countries, currently chaired by WR, that specialize in research, development, and extension on temperate fruit 

crops that specialize in research, development, and extension on temperate fruit crops. Similarly, 

ADAPTaTREE project will have direct access to the EUFRUIT Knowledge Platform, the open access database 

of electronic documents related to productivity, sustainability and quality of fruit in the European fruit sector, 

which has been created by the H2020 CSA EUFRUIT Thematic Network, in which AREFLH (partner 11), 

FRESHFEL (partner 14), INRA (partner 4), WR (partner 9) and UNIBO (partner 2) are members of the project 

consortium. Throughout these networks, ADAPTaTREE will have direct access to the whole value-chain on 

fruits and vegetables production, from research to end-users.  

 

Deliverables (brief description and month of delivery) 

D.7.1 Kick-off event (M1) 

D.7.2 ADAPTaTREE website (M6) 

D.7.3 Communication and dissemination strategy and action plan (M6) 

D.7.4 ADAPTaTREE Newsletters (M3, M9, M15, M21, M26, M32, M37, M43, M47) 

D.7.5 ADAPTaTREE Original Poster (M6) 

D.7.6 Reports on local workshops (M40) 

D.7.7 “Sister projects” joint workshop (M24) 

D.7.8 ADAPTaTREE Story and short videos (M42) 

D.7.9 Citizen awareness events (M15, M39) 

D.7.10 Practice Abstracts (M40) 

D.7.11 Educational material: Kit for lectures at the university about plant adaptations (M42) 

D.7.12 ADAPTaTREE Special issue in a Scientific journal (M46) 

D.7.13 Final Conference (M48) 

 

 

References used within the work packages description (Section 3) 

1 Van Mierlo et al. 2010. Reflexive Monitoring in Action. A guide for monitoring system innovation projects. 

BOXPress.  

2 Hölttä et al. 2017 A steady state stomatal model of balanced leaf gas exchange, hydraulics, and maximal source-

sink flux. Tree Physiol. 37:851-868 

3 Egea et al. 2011. Towards an improved and more flexible representation of water stress in coupled photosynthesis–

stomatal conductance models. Agr For Meteor 151:1370-1384. 

4 Stepp et al. 2006. A mathematical model linking tree sap flow dynamics to daily stem diameter fluctuations and 

radial stem growth. Tree Physiol 26: 257–273. 

5 Parihar et al. 2015. Effect of salinity stress on plants and its tolerance strategies: a review. Environ Sci Pollut Res 

22: 4056–4075 

6 Gallusci et al. 2017. Review. Epigenetics for plant improvement: current knowledge and modeling avenues. Trends 

Plant Sci. 22:610-623. 

7 Ramos et al. 2011. Global change challenges for horticultural systems. In: Crop stress management and & global 

climate change. Cabi ISBN13- 9781845936808. 
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ADAPTaTREE has been structured in a way that the main outputs from the different WP will feed into and serve as 

a basis for those work packages (mainly 5 and 6) more oriented to obtaining final solution and crop management 

strategies (Figure 9). 

 
Figure 9. The ADAPTaTREE connection between the outputs from each WP feeding as inputs the other WPs. The different colours indicated 

different type of relations: i) grey, from WP2 to WP3 and WP5, ii) dark blue, from WP3 to WP5, iii) light blue, from WP3 to WP6, iv) red, 

from WP4 to WP5 and WP6, v) green, the outputs from WP5 to be validated in WP6 and vi) yellow, the feedbacks from WP6 to WP5 to 

improve the model routines. 

Table 3.1c: List of Deliverables 

Del.  

(No.) 

Deliverable name WP Short name of 

lead 

participant 

Type Dissemi

-nation 

level 

Delivery 

date (in 

month) 

D.1.1 Minutes of kick-off meeting  1 CSIC R PU M1 

D.1.2 Consortium Agreement and IPR Agreement  1 CSIC R PU M1 

D.1.3 Online project management and data sharing 

tools integrated in the ADAPTaTREE webpage  

1 DEX OTHER PU M6 

D.1.4 Data Management Plan  1 DEX R PU M6, M24, 

M48 

D.1.5 Periodic reports  1 CSIC R PU M20, M38 

D.1.6 Minutes of the EC and SC meetings (2 SC 

meetings/year and 4 EC meetings/year) 

1 CSIC R PU M1, 

(M1+3), 

(M1+6), 

(M1+9), 

…M48 

D.1.7 Final Report  1 CSIC R PU M48 

D.1.8 Project evaluation report  1 CSIC R PU M48 

D.2.1 Report on the current adopted solutions and 

barriers for incorporation of new strategies for 

crops adaptations to abiotic stress 

2 WR R PU M8 
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D.2.2 Report assessing the quality of short-term 

weather forecast, seasonal forecasts, climate 

projections and their appropriateness to inform 

tree farming decisions 

2 BSC R PU M36 

D.2.3 Technical, economic and socially (market 

acceptance) evaluation of the alternative 

monitoring systems 

2 BOSH R PU M40 

D.2.4 Cost-benefit analysis of the proposed solution 

identifying the critical success factors for the 

knowledge hub on adaptation 

2 WR R PU M48 

D.2.5 Knowledge and innovation agenda on perennial 

crops adaptations to abiotic stress  

2 WR R PU M48 

D.3.1 Catalogue of the physiological traits that define 

the response of fruit trees to changes in 

environmental condition in the five species 

studied. Mechanisms of response to water and 

abiotic stresses. 

3 CSIC R PU M24 

D.3.2 Report on the key physiological traits having 

more impact on seasonal and climate 

acclimation 

3 HGU R PU M24 

D.3.3 Report on new method to estimate plant water 

status. Application to rational water 

management in fruit tree orchards 

3 UGent R PU M30 

D.3.4 Report on the use of plant-based sensors in 

combination with PBMs to infer the target 

physiological variables that define best the 

water status of the studied plants 

3 CSIC R PU M30 

D.4.1 Report on the basic epigenomic variations 

induced by priming in three selected species and 

the link with stress responses 

4 INRA R PU M24 

D.4.2 Report on the epigenetic memory of priming on 

gene expression and stress responses in 

perennials 

4 INRA R PU M40 

D.4.3 Report on the phenotypic plasticity of selected 

fruit trees for understanding plant adaptation in 

response to environmental stress 

4 UGent R PU M36 

D.4.4 Protocols for exploiting plant adaptations 

mechanisms by management strategies under 

field commercial conditions 

4 UGent R PU M40 

D.5.1 Report on how to use process-based models to 

display the short-term responses underlying 

plant sensor measurements 

5 UGent R PU M36 

D.5.2 Report on the new QualiTree model adapted to 

the study of environmental stress 

5 INRA R PU M36 

D.5.3 Report on the suggested fruit-crop adaptation 

strategies derived from the model analysis to 

climatic change from south to north Europe 

5 INRA R PU M40 

D.5.4 Identification of gene regions and potential 

progenitors for peach and apple breeding 

programs aimed at improving plant adaptation 

5 INRA R PU M48 
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to abiotic stress by unravelling the genetic 

control of tree physiological adaptations 

D.6.1 Proof of concept for a DSS service predicting 

plant water status and performance and 

optimizing orchard management. 

6 CYBELETECH DEM PU M36 

D.6.2 List and training workshop materials on 

advanced physiological strategies helping 

farmers coping with abiotic stressors in the 

different environments 

6 ARO R PU M48 

D.6.3 Report on the advantages/constraints of plant 

pre-acclimation for the crops and stressors 

considered in the trial 

6 UGENT R PU M48 

D.6.4 Report on the possibility to optimize the 

crop/cultivar choice based on future climate 

change scenarios 

6 UNIBO R PU M48 

D.7.1 Kick-off event 7 CSIC R PU M1 

D.7.2 ADAPTaTREE website 7 DEX DEC PU M6 

D.7.3 Communication and dissemination strategy and 

action plan 

7 DEX R PU M6 

D.7.4 ADAPTaTREE Newsletters 7 DEX R PU M3, M9, 

M15, M21, 

M26, M32, 

M37, M43, 

M47 

D.7.5 ADAPTaTREE Original Poster 7 CSIC R PU M6 

D.7.6 Reports on local workshops 7 DEX R PU M40 

D.7.7 “Sister projects” joint workshop 7 FRESHFEL  R PU M24 

D.7.8 ADAPTaTREE Story and short videos 7 DEX DEC PU M42 

D.7.9 Citizen awareness events 7 ARELFH  R PU M15, M39 

D.7.10 Practice Abstracts 7 CSIC R PU M40 

D.7.11 Educational material: Kit for lectures at the 

university about plant adaptations 

7 UNIBO R PU M42 

D.7.12 ADAPTaTREE Special issue in a Scientific 

journal 

7 BGU R PU M46 

D.7.13 Final Conference 7 CSIC R PU M48 

3.2 Management structure and procedures. Project coordinator and partner contact persons 

The ADAPTaTREE project management structures and procedures will be established by the Consortium Agreement 

(CA) signed by all partners. The CA will regulate the internal functioning of the partnership regarding project 

implementation, including the rights and duties of all partners -both towards the Coordinator and the Programme, as 

stated in the Grant Agreement (GA). The CA shall translate the rights and obligations established by the GA to the 

partners. The agreement shall therefore be in full accordance with the GA and will follow the guidelines issued by 

the Commission. All parties will sign the CA as soon as feasible after the communication on the project approval and 

notify to the Commission as required. The CA shall define the project management structure and organisation, 

namely:  

• The role of the Coordinator and of the partners in the implementation of the project, their responsibilities and the 

means to carry out the tasks foreseen in the project application and in the GA. In particular, the CA shall regulate 
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the obligations of the partners to comply with all the GA requirements for the full implementation of the project, 

the monitoring and reporting, the financial management and any other issue. 

• The coordination bodies and the decision-making procedures to organise and monitor the implementation of the 

project, and to ensure the internal allocation of resources in the most efficient and cost-effective way.  

• The communication between the partners and the communication between the consortium members and other 

stakeholders, to ensure consistency with project objectives. 

• The financial flows between the partners and the financial management requirements: book-keeping, audit trail, 

reporting, storage of documents… 

• The management of the intellectual property issues, in the framework of the open-access policy set by the project. 

• The provisions to prevent conflicts and the procedures to settle any dispute between the partners. 

Project Management activities are described in a dedicated work package (WP1). It describes: 

• Coordination and internal communication  

• Administrative and financial management and project reporting 

• Project monitoring, quality assurance and evaluation 

• Project Management tools; 

Management Structures:  

The management and organisational structure of ADAPTaTREE has been designed to ensure that the project is 

efficient and effective in meeting the needs of all the beneficiaries and the EC reporting requirements. ADAPTaTREE 

will use a hierarchical structure to ensure that all partners and stakeholders are kept informed on the progress of the 

project and that any issues that arise can be dealt with swiftly and efficiently.  

 

Figure 9. ADAPTaTREE Management Structure 

Project Coordinator (PC) (Dr. Diego Intrigliolo) will be in charge of the day-to-day management of the project, 

and will be responsible for the overall project coordination, follow-up and management of its technical aspects, 

including: 

• Administration and co-ordination of the project resources. 

• Communication within the consortium (including deliverables, reviews, etc.). 
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• Interface with the European Commission. 

• Monitoring and control of the Work Plan. 

• Arrangement of meetings and minutes-related activities. 

• Leading the financial management activities. 

The PC reports to and is guided by the SC. The PC will be responsible to monitor the implementation of the decisions 

adopted by the SC and ultimately of the administrative and financial management of the project. The PC may issue 

directions and instructions to all partners’ staff involved in order to ensure the timely and correct implementation of 

the project, and may request the staff involved to report about their activities on the project, in co-ordination with the 

partner representatives in the SC. In case that a partner does not act according to the SC agreements or may threaten 

the correct implementation of the project, the PC shall report to the SC to take the appropriate decisions. 

The PC will lead the project operational management, including: 

• Calling and chairing the SC and EC meetings, and if necessary, other technical meetings, with the support of the 

meeting host partner.  

• Management and storage of the information developed in the project. 

• Compilation of the project deliverables, and of the financial and technical reports. 

• Reporting to the European Commission. 

• Financial management and financial flows to the other partners. 

Scientific Coordinator (ScC) (Dr. Antonio Díaz – CSIC): The ScC will be responsible for safeguarding the quality 

and coherence of scientific and methodological aspects facilitating the communication between the project partners 

on scientific and methodological issue, review the deliverables of scientific character and coordinate the development 

of common experimental protocols. 

Technical Coordinator (TeC) (Dr. Brunella Morandi - UNIBO) will be in charge of monitoring the technical 

activities, ensuring that they are performed according to the established protocols within the project framework 

considering the key performance indicators established. She will review the deliverables more oriented to innovation 

results and will identify the knowledge gained during the project to be further exploited at the commercial level. 

The ScC and the TeC will directly report to EC and SC and will work closely with during the project development. 

The Coordinators (PC, ScC and TeC) will work very closely to boost the implementation of the project. The ScC 

will work closely to the WP3, 4, and 5 leaders and the Technical Coordinator (TeC) monitoring that all tasks 

performed follow the project guidelines and are focused on achieving its objectives. The TeC will lead the transfer 

of knowledge from the WP3, 4 and 5 into practical solutions for growers. 

Executive Committee (EC): The EC will be integrated by the PC, ScC and TeC, plus WP Leaders. The EC will be 

leading the project implementation and will ensure the coordination in project actions and partner activities. The EC 

will meet regularly: there will be at least a monthly on-line meeting and a quarterly personal meeting. There will be 

an EC meeting prior to every SC meeting. The EC will take decisions by majority vote, with each member having 

one vote and the coordinator having a casting vote; however, decisions will preferably be taken by consensus.  

Steering Committee (SC): The SC will consist of one representative from each of the project partners (PPC), and 

will be chaired by the PC. The SC will be the highest collective authority of the project, and it will provide the 

framework for the effective contributions of the partners to the project implementation. The SC will review and 

approve the project reports and the project deliverables, including the documents and papers to be published. Any 

modification of the project shall be approved by the SC. The SC will meet at project kick-off and then, twice per 

year. The SC will take decisions by majority vote, with each member having one vote and the coordinator having a 

casting vote; however, decisions will preferably be taken by consensus. 

External Advisory Board (EAB): The EAB will be integrated by three specialists in the project knowledge area 

(from the public and private sector) not affiliated to the project partner organisations. The EAB will be a key element 

of the project quality-assurance system, reviewing and providing critical feedback on key project deliverables. The 

EAB will also provide a general assessment of project progress and outcomes, suggesting complementary research 

objectives. One of the EAB members will be an expert on transferring and exploitation of the project results to the 

agricultural advisory services and growers. The EAB and the SC will meet together at least three times during project 

implementation (M18, M34 and final project meeting) to share the results of this assessment. Gender balance will be 

sought. 

Individual WP leaders will be primarily responsible of delivering their WP on time and within budget. They will 

report to the EC on a regular basis. Task leaders will report to the WP leaders. Their responsibility is to deliver tasks 

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



 

[ADAPTaTREE] 64 

and sub-tasks on time and within budget. There will be at least one dedicated meeting per year for each WP (WP 

leader and participants) in the framework of the SC meetings.  

Partner Project Coordinators (PPC) and Contact Persons (PCP). Each partner will appoint a PPC who will be 

its representative in the SC and a PCP for all operational, administrative and financial tasks. The PCP will have 

experience in the management of EU funded programmes and will be fluent in English.  

The SC may decide to create specific working groups (WG) to deal with specific crosscutting issues during the 

implementation of the project, such as gender balance, quality assurance, data management or communication, 

dissemination and exploitation of results. The composition of the groups will be decided by the SC according to 

internal procedures. WG will be composed by a limited number of partners to ensure efficiency. Eventually, other 

stakeholders may be invited to join the working groups. The working groups may not take decisions affecting the 

implementation of the project. In case a decision needs to be taken, the WG coordinator will report to the SC, which 

will take the appropriate decision.  

A specific WG (WG on gender issues) will be set to monitor and propose measures to achieve an increased 

participation of women in the project actions. WG will work on-line mostly, using videoconferencing tools for regular 

meetings. If necessary, the WG will meet along with the EC and SC meetings. 

Table 3.2a: List of milestones  

Milestone 

No 

Milestone name Related 

WP(s) 

Due date (in 

month) 

Means of verification 

M.1.1 Project starts. Consortium Agreement signed 1 M1 Kick-Off Meeting took 

place. Document signed 

by all beneficiaries 

M.1.2 Online project management and data sharing 

tools integrated in the ADAPTaTREE webpage 

are accessible  

1 M6 First version of website 

online and publicly 

accessible 

M.1.3 Data Management Plan  1 M6, updated at 

M24 and M48 

Report 

M.1.4 First periodic report submitted  1 M20 Report 

M.1.5 Second periodic report submitted  1 M38 Report 

M.1.6 Project complete  1 M48 Final Event took place 

and Final Report 

M.2.1 Production of short-term weather forecast, 

climate predictions and long-term climate 

projections 

2 M30 Excel file with data 

M.2.2 Completed data collection for cost – benefit 

analysis 

2 M42 Excel file with data 

M.2.3 Workshop with stakeholders and researchers 

carried out 

2 M44 Minutes produced 

M.3.1 Identification of the key physiological variables 

to be targeted in genetic studies and monitored 

for the application of DSS 

3 M22 Report 

M.3.2 Parameters for the process based-models 

quantified 

3 M27 Summary table with the 

data 

M.4.1 Pot experiment and knowledge on short-term 

responses and effect of priming 

4 M22 Partner report 

M.4.2 Field experiment and knowledge on long-term 

responses and long-term memory 

4 M34 Partner report 

M.5.1 Inputs from PBMs ready to be incorporated into 

QualiTree  

5 M20 Report 
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M.5.2 Theoretical in silico analysis using QualiTree to 

define cultural practices combinations that will 

be used to set up the WP6  

5 M21 Report 

M.5.3 Significant genotypic parameter and prediction 

equations by QTL and/or GWAS models to 

include in QualiTree identified 

5 M34 Report 

M.6.1 Routines ready for the proof of concept DSS 

predicting plant water status and performance 

and optimizing orchard management  

6 M24 Excel file 

M.6.2 Management strategies definition and set up 

M26 

6 M26 Summary report 

M.6.3 Selection of peach and apple genotypes for 

testing long-term adaptation predictions 

6 M26 Summary report 

M.6.4 Feedback to WP5 on model predictions vs. data 

recorded (end of first and second season)  

6 M33-M45 Excel file with data 

M.7.1 Communication and Dissemination Strategy 

updated 

7 M6 Report 

M.7.2 ADAPTaTREE project website operational 7 M6 First version of website 

online and publicly 

accessible 

M.7.3 Coordination with "Sister projects” assured 7 M24 “Sister projects” joint 

workshop took place 

M.7.4 Local Workshops completed 7 M40 All workshop took 

place 

M.7.5 ADAPTaTREE Final Conference 7 M48 Final Conference took 

place 

Table 3.2b: Critical risks for implementation  

Description of risk (indicate 

level of likelihood: 

Low/Medium/High 

Work 

package(s) 

involved 

Proposed risk-mitigation measures 

The obtained PBMs parameters 

are not consistent among 

experimental sites (Low) 

WP3 A standard protocol will be used by all partners and supervised 

by ScC who will also provide for guidelines for the proper 

maintenance and calibration of the leaf gas exchange analysers 

Delays integrating the improved 

single components into the 

whole-plant model (Medium) 

WP3 and 

WP5 

Regular monitoring of the tasks related to the development of 

the whole-plant model will be carried out by the GC and PC. 

Researchers involved in the task are already familiar with 

mechanistic processes and the informatics platform to be used 

Measurements errors arising 

from inaccurate installation or 

improper use of the sensor 

devices by the various partners 

(Medium) 

WP3, WP6 Specific training sessions will be foreseen by WP3 in 

collaboration to WP6 on the correct installation and 

management of the plant sensors and the recording systems. A 

specific workshop will be carried out at CSIC (Sevilla) for 

training WP3 and WP5 partners 

Epi-genetic mechanisms already 

identified in annual crops are 

not extrapolated to perennial 

crops (Low) 

WP4 and 

WP6 

ADAPTaTREE involves leading scientist in this field and the 

scientific studies are based on preliminary promising findings 

obtained in grapevines (unpublished results). 

Loss of potted plant subjected to 

priming, to be tested in the field 

(Low) 

WP4, WP6 A higher number of potted plants, exceeding those actually 

needed for the trials) will be distributed in the various testing 

sites for WP4 and WP6. Plants will be accurately monitored 

during priming to avoid lethal stress conditions. 
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QualiTree model will not 

provide for accurate predictions 

of water status in all studied 

trees and abiotic stress 

(Medium) 

WP5 and 

WP6 

More empirical approaches will be alternatively identified and 

employed for the validation experiments. Alternative  

Inaccurate model predictions 

due to excessive sources of 

variability among the various 

orchards and testing sites 

selected (Medium) 

WP6 Agronomical and physiological variables will be monitored for 

all the trials set up, in order to assess the actual benefits 

deriving from the various physiological and genetic strategies 

applied. In case of inaccurate model prediction feedbacks will 

be provided to WP5 at the end of the first season for 

adjustment and improvement of the whole plant model 

Validation studies in orchards 

and vineyards are affected by 

unpredictable extreme climatic 

events (hail, heavy storms) 

(High) 

WP6 and 

WP7 

The field validation studies will be conducted for at least two 

seasons and in several experimental sites in order to minimize 

the effect of climatic hazards on the performance indicators to 

be obtained 

Not able to identify good 

candidates to be hired for the 

new positions (Low) 

WP2, WP3, 

WP4, WP5, 

WP6 

It is likely that partners may need to expand their teams to 

develop some of the research tasks, and this could cause some 

delays. However, the likelihood of securing strong candidates 

is high, given the strength of this research area in Europe. 

Recruitment will be started immediately after project approval, 

to give time to identify the best candidates 

Defaulting partners and further 

conflicts (Low) 

WP1 Regular status monitoring of progress to detect emerging 

problems. Well-structured Project Management bodies, good 

communication between the partners. 

Under or over-estimate 

workload (Low) 

WP1 Adaptation of the Workplan in agreement with GA and with 

the support of the Scientific (ScC) and Technical (TeC) 

Coordinators 

Difficulty in engaging relevant 

stakeholders: experts, end-users 

and policy makers (Low) 

WP2, WP3, 

WP4, WP5, 

WP6, WP7 

Many of our consortium partners have extensive stakeholder 

networks (CSIC, UNIBO, UGent, INRA, InHort, ARO, WR 

and HGU) and four consortium partners have extensive 

contacts with industry, end-users and policy makers 

(FRESHFEL, AREFLH, BOSCH, DEX). 

3.3 Consortium as a whole  

ADAPTaTREE project has followed a purposeful, multidisciplinary approach in establishing the consortium that has 

been actually constituted to be able to handle all scientific, technical, communication and management aspects of the 

project. The core of the present consortium are partners who already collaborate for many years, having in fact, a 

history of long-time cooperative work successfully completed. 

The ADAPTaTREE consortium gathers a group of leading research partners in EU (CSIC, INRA, InHort, ARO, 

WR and BSC) excellent universities (UNIBO, UGent, HGU and BGU), suppliers of technology and services 

(BOSCH and CYBELETECH), experts on communication and dissemination (DEX) and sectoral representative 

associations (AREFLH and FRESHFEL) from 8 different countries, well spread all over Europe. It comprises the 

fruit and vegetable supply chain from the researching to the end- users (producer organisations and growers) and 

policy makers. 

The core of the present consortium are partners who have already collaborated for years, having, a history of long-

time cooperative work successfully completed (i.e. IRRIQUAL with CSIC and INRA; SHui with CSIC and ARO; 

FRUITBREEDOICS with INRA and UNIBO; EUFRUIT with INRA, UNIBO FRESHFEL, AREFLH, WR). At the 

same time, some partners have already initiated a scientific collaboration within the framework of EUFRIN and 

ADAPTaTREE will be a unique opportunity to establish common experimental work to reinforce the scientific 

collaboration. For the private companies involved in the proposal, considering their synergic expertise, the work to 

be undertaken will be a chance to integrated plant-based sensors into decision support systems. 
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Country Universities 
R&D 

Centres 
SME/Industry 

Associations (end-users & 

policy makers) 
Total 

Spain  2 2  4 

Germany 1    1 

France  1 1 1 3 

Italy 1    1 

Netherlands   1   1 

Belgium 1   1 2 

Poland  1   1 

Israel 1 1   2 

Total 4 6 3 2 15 

At the same time, the consortium also holds all expertise in the different fields needed for the successful project 

execution. The multidisciplinary partnership assembled will cover expertise in agronomy (UNIBO, CSIC, HGU, 

InHort, WR), physiology (UGent, INRA, CSIC, ARO) modelling (CSIC, INRA, UGent), genetics (INRA, ARO) 

epigenetics (INRA), metabolomics (BGU), climatology (BSC), socio-economy (WR) decision support systems 

(CYBELETECH), sensors (BOSCH) and communication (DEX). FRESHFEL and AREFHL will ensure the transfer 

of the projects results toward industry, end-users and policy makers through its extensive contact network and 

associated partners.  

Besides the expertise, other relevant aspects were taken into consideration to form the final consortium, such as 

dissemination potential, capacity to reach and impact the end-users and proven experience in EU and national R&D 

projects. Each partner expertise, role/s and suitability are summarized in the Figure 10. 

 

Figure 10. Partner Expertise and Role in the project 

3.4 Resources to be committed 

Table 3.4a:  Summary of staff effort 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 Total Person/ 

Months per 

Participant 

1. CSIC  24 0 38,8 17,8 14,8 16,9 5 117,3 

2. UNIBO  3 4 12 14 20 36 5 94 

3. UGENT  2,7 0 6,7 31,9 10,6 6,3 2,1 60,3 

4. INRA 2 0 24 25,5 77 1 2 131,5 
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5. InHort  2 0 18 0 0 18 2 40 

6. ARO  2 0 21 15 0 15 2 55 

7. CYBELETEC  2 6 0 0 12 3,5 0,7 24,2 

8. BOSCH  2 2 10 0 5 7 0,7 26,7 

9. WR  2 15 0 0 0 9 2 28 

10. DEX  2,7 4 0 0 0 0 26,5 33,2 

11. AREFLH  1,7 1,5 0 0 0 0 11,6 14,8 

12. HGU  2 0 15 5 0 15 2 39 

13. BSC  1 36 0 0 6 12 1 56 

14. FRESHFEL  2 1 0 0 0 0 7 10 

15. BGU  2 0 10,5 10,5 8 0 1 32 

Total Person/Months 53,1 69,5 156 119,7 153,4 139,7 70,6 762 

 

Table 3.4b: ‘Other direct cost’ items (travel, equipment, other goods and services, large research 

infrastructure) (only if the sum of the costs for’ travel’, ‘equipment’, and ‘goods and services’ exceeds 15% of 

the personnel costs for each participant).  

 

1. CSIC Cost (€) Justification 

Travel  29.000 
CSIC, acting as a general coordinator of the proposal, will have assist to all 

the Project meetings and dissemination activities 

Equipment  0  

Other goods and 

services 
121.800 

CSIC will equip all 5 species under study with the plant-based sensors in order 

to develop the physiological parameters of the process-based models. This 

requires the purchase of the sensors and field consumable for their wireless 

connections. On the other hand, both CSIC teams involved in the proposal will 

make use of the general services provided by their respective institutes in terms 

of eco-physiological determinations and field management of the 

experimental orchards and vineyards.  

Kick off and Final Conference organization costs.  

Promotional material, open access publications, workshop and training 

organization costs.  

Audit costs CFS 

Total 150.800 
 

 

2. UNIBO Cost (€) Justification 

Travel  19.000 
Kick off, Project meetings and final event. Conferences (excluding fees) and 

training workshop attendance" 

Equipment  10.000 Pressure chamber and datalogger equipment for plant-based sensors 

Other goods and 

services 
29.400 

Consumables and supplies (sensors to be used in WP3 and WP6), costs related 

to open access and conference fees. Audit costs (CFS) 

Total 58.400 
 

 

4. INRA Cost (€) Justification 
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Travel  24.000 

Participation at annual meetings (5 meetings x 4 persons x 900€/trip), 

ADAPTaTREE internal workshops and external conferences to present the 

project results 

Equipment  0  

Other goods and 

services 
110.950 

Consumables needed for plant culture and plant phenotyping; Consumables 

and chemical reagents for fruit quality analyses and for epigenetic studies 

(Genome Bisulfite Sequencing, Small RNA seq and RNA seq). 

Publication costs and conferences fees. Audit costs 

Total 134.950 
 

 

5. InHort Cost (€) Justification 

Travel  16.000 
Project meetings (SC) and training workshop attendance. Local travels (to the 

experimental fields, consultations, etc.). 

Equipment  15.000 
Plant-based sensor system (including recording device) for assessing tree 

water status (WP 6)  

Other goods and 

services 
25.964 

Field consumables (including plant material, fertilizers, plant protection items, 

field maintenance), exploitation materials, service, maintenance, consumables 

and spare parts for scientific equipment, publication costs, conference fees, 

other consumables. 

Total 56.964 
 

 

6. ARO Cost (€) Justification 

Travel  36.000 
4-5 trips per year from Israel to Europe. Participation in project meetings 

(SC), training workshop and communication activities 

Equipment  0  

Other goods and 

services 
57.730 

Costs of field trials on citrus and olives. Water, fertilizer, farm equipment, 

measurements, laboratory analyses, maintenance of irrigation controllers. 

Estimated at € 9000 per year (x3) per experiment (x2). Other costs include 

publication costs, communication materials and incidental consumables. 

Total 93.730 
 

 

9. WR Cost (€) Justification 

Travel  24.000 
Travels to participate in Steering and Committee meetings (WP1). Trips to 

Communication & Dissemination activities.  

Equipment  0  

Other goods and 

services 

19.758 Sensors for work in wp6. Meeting and workshop organization costs (WP2 – 

WP7). Communication materials and publication costs. Conferences fees.  

Total 43.758 
 

 

10. DEX Cost (€) Justification 

Travel  16.000 
Participation in SC and EC meetings. Travel cost to Communication & 

Dissemination activities 

Equipment  0  
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Other goods and 

services 
38.806 

Website (design& development, hosting, maintenance). Project Logo and 

coordinated image (Branding & Styling). Leaflets and other promotional 

material. Workshops organization costs 

Total 54.806 
 

11. AREFLH Cost (€) Justification 

Travel  8.000 
2 trips/year, 1 person per trip to attend. ADAPTaTREE’ S consortium 

meetings during the project’s duration and fairs attendance 

Equipment  0  

Other goods and 

services 
13.000 

1. Creation and printing of promotional material for industry fairs and 

project events = 3000 EUR 

2. Organisation of technical workshop (venue, catering, translation services) 

= 4000 EUR 

3. Organisation of 2 dissemination sessions during World Environmental 

Day (venue, catering, translation services): 6000 EUR 

Total 21.000  

 

12. HGU Cost (€) Justification 

Travel  7.915 
Attending the meetings and intensify the research collaboration with the 

partners (training workshop) 

Equipment  50.985 Portable Photosynthesis System; Monitoring devices for water status 

Other goods and 

services 
9.000 

Solvents, consumables to perform the analyses; publication costs, conferences 

fees and communication materials 

Total 67.900 
 

 

14. FRESHFEL Cost (€) Justification 

Travel  12.000 
2 internal meetings per year (€8.000) + travel costs trade fairs (Fruit Logistica, 

Fruit Attraction, InterPoma, InterPera (€4.000)  

Equipment  0  

Other goods and 

services 
15.000 

Stakeholder conference (renting of location and potential sound equipment of 

location, catering, printing of informative material, banner, etc.), printing of 

flyers and other informative material for presence at fairs  

Total 27.000 
 

 

15. BGU Cost (€) Justification 

Travel  16.000 
Attending the project meetings, conferences and intensify the research 

collaboration with the partners.  

Equipment  0  

Other goods and 

services 
49.875 

Metabolites analysis consumables, Publication and communication material 

costs. Internally invoiced goods and services 

Total 65.875 
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Section 4. Members of the consortium and third parties 

4.1. Participants (applicants) 

Partner nº 1 
Agencia Estatal Consejo Superior de 

Investigaciones Científicas (CSIC) 

https://www.csic.es/ 

 

 

 

Description of the organisation 

The Spanish National Research Council (CSIC), is the largest public institution dedicated to research in Spain 

and the third largest in Europe with the mission to foster, coordinate, develop and promote scientific and 

technological research, of a multidisciplinary nature, in order to contribute to advancing knowledge and economic, 

social and cultural development, as well as to train staff and advise public and private entities on this matter. Its 

research is driven by its centres and institutes, which are spread across all Spain, and its more than 13,000 staff, of 

who more than 3,000 are staff researchers and the same number are doctors and scientists who are still training. 

CSIC has 123 Institutes spread across the country and covering different areas of Science and Technology. 

Two institutes from CSIC are involved in ADAPTaTREE: 

The Research Centre for Edaphology and Applied Biology from Segura River (CEBAS), located in the 

Murcia Region (southeaster Spain). Its aim is research to develop strategies to achieve the sustainability of the 

scant resources existing in semiarid areas, through their correct management and the development of a quality 

agriculture to obtain healthy and safe vegetable food. It counts with a staff of more than 200 people of whom 60 

are staff researchers, organized in six Departments: Soil and Water Conservation, Plant Nutrition, Biology of Stress 

and Plant Pathology, Plant breeding, Food Science and Irrigation, the one participating in this proposal. 

The Institute of Natural Resources and Agrobiology of Seville (IRNAS), located in Seville, Andalusia Region. 

The purpose of the IRNAS is to conduct research on the use and conservation of soil-plant-water natural resources, 

focusing mainly on tackle problems derived from their exploitation in arid and semi-arid areas. Besides pursuing 

high standard scientific production of international relevance, we develop applications and tools useful for 

stakeholders in the agriculture and forest industries, environment protection Agencies, and Public Administration. 

It counts with a staff of more than 100 people of whom 35 are staff researchers, organized in four Departments: 

Biogeochemistry, Plant and Microbial Ecology; Agrochemistry, Environmental Microbiology and Soil 

Conservation; Plant Biotechnology and Protection of the Soil, Plant, Water System, the one participating in this 

proposal. 

Role in ADAPTaTREE 

CEBAS´s team will participate in coordination of the overall project, WP1, and will also participate in the activities 

related to pre-acclimation of grapevine and peach plants to drought stress (WP4). Within WP6, CEBAS team will 

validate the ADAPTaTREE management strategies in citrus and grapevines, by validating the model for plant 

water status prediction and by quantifying the benefits brought by a micro-climate control tool using shading nets. 

Finally, within WP3, CEBAS will be involved in determining leaf gas exchange responses in responses to salinity 

stress complementing other partner’s activities on the subject. 

IRNAS’ team, REC (=Irrigation and Crop Ecophysiology), will contribute to ADAPTaTREE proposal particularly 

by two aspects: first with its expertise in plant ecophysiology and the response of fruit tree species to water stress 

(WP3). REC team has wide experience in the use of PBMs models and their application to deficit irrigation 

practices, as well as in the use of plant-based sensors. The second aspect with which REC will contribute to this 

project is with the participation of La Hampa Experimental Farm. This farm has been recently planted with 13 

different species of fruit trees and equipped with a full and modern system of monitoring and management. 

Meteorological, soil and plant sensors are monitored in continuous, recorded in a network of dataloggers and data 

uploaded via a field site powerful WIFI network. Data of the five fruit tree species selected in this proposal will 

be upload to the web site of the project and available for all partners on-real-time thanks to a powerful WIFI 

network in the field site. The experimental farm also has laboratories full equipped to perform all the 

ecophysiological  measurements. 

Person profiles in ADAPTaTREE 

Diego S. Intrigliolo (Male). He is a tenured scientist of CEBAS Irrigation Department. He has published 82 papers 

in SCI Journals and has an h-index of 25. He also holds two patents licensed to private companies for scheduling 
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irrigation using a single plant lysimeter and water balance model. He has been the scientific coordinator of the 

FP7-proposal “Water and Energy Advanced Management for Irrigation (WEAM4I). Currently he is combining 

his research activities with participating in the WIRE EIP on Water Action Group and he is serving as an expert 

for the Spanish National Agriculture Research Institute (INIA) in the JPI-FACCE. In addition, he is acting as chair 

for the Scientific Advisory Committee of the PRIMA Joint Programme “Partnership for research and innovation 

in the Mediterranean area”. He is associate editor for Irrigation Science, one of the leading scientific journals in 

the area of irrigation and applied water relations and for Australian Journal of Grape and Wine Research, the main 

viticulture and scientific Journal. Dr Intrigliolo will act as ADAPTaTREE Project General Coordinator. 

Juan José Alarcón (Male). He is a Professor Research at CEBAS since 1996 and currently he is also the Director 

at CEBAS. PhD in Biological Sciences since 1992. In the last years he has participated in 25 Research Project 

supported by UE, National Plans and Private Firms; coordinating 3 European Projects at FP6 and FP7 

(IRRIQUAL, SIRRIMED and OPiRIS). He has also been the main researcher at CEBAS in other European 

projects lead by other institutions such as SHui. He has published around 95 articles in SCI Journals. The 

fundamental basis of his scientific activity has been the knowledge of the water relations of plants under conditions 

of environmental stresses of the Mediterranean area and the optimization of water use in agriculture. 

Emilio Nicolás (Male). He is a tenured scientist at CEBAS. He has published 77 papers in SCI journals and has a 

h-index of 26. He has been the PI of 6 National Research Projects, one JPI-Water and 2 Life and 26 contracts with 

private companies related to water and fertilization management in crops. He is an expert on the regulation of plant 

water status and leaf gas exchange under salinity stress conditions in semiarid regions. The final goal of his 

research is to provide to improve agriculture production and the efficient use of external resources using practices 

related to fertirrigation management.  

Antonio Diaz-Espejo (Male). He is a tenured scientist at CSIC at the Institute of Natural Resources and 

Agrobiology at Seville. He has published 70 papers in SCI journals and has a h-index of 30. He has been the PI of 

4 National Research Projects, one JPI-Water and more than 15 contracts with private companies related to water 

management in crops. He is an expert on the regulation of leaf gas exchange under water stress conditions in 

semiarid regions. The final goal of his research is to provide to farmers and managers with effective, friendly and 

robust tools which can assess them when taking decisions on irrigation or management of the crop. Dr Diaz-

Espejo will act as ADAPTaTREE Project Scientific Coordinator and leader for WP3. 

José Enrique Fernández (Male). He is a senior scientist at the at the Institute of Natural Resources and 

Agrobiology at Seville (IRNAS, CSIC). He has published 73 SCI papers and has an h index of 28. He has been 

responsible for 2 European projects, 8 National projects, and 3 projects financed by the local government. He has 

been Chair of the ISHS International Working Group on Sap Flow (2008-2017), Coordinator for Agriculture of 

the Spanish National Agency of Evaluation (2014-2017) and President of the Group on Water Relations of the 

SEFV (2015-2018). Since November 2014 he is the director of the IRNAS. He is specialized on deficit irrigation 

of fruit tree crops and on methods for scheduling irrigation derived from plant-based measurements. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. J.M. Mirás-Avalos, D. Uriarte, A. N. Lakso, D. S. Intrigliolo. 2018. Modeling grapevine performance with 

‘VitiSim’, a weather-based carbon balance model: Water status and climate change scenarios. Scientia 

Horticulturae. 240:561-571. 

2. J. S. Rubio-Asensio, V. Franch, F. López, L. Bonet, I. Buesa, D. S. Intrigliolo. 2018. Towards a near-soilless 

culture for woody perennial crops in open field conditions. Scientia Horticulturae. 240:460-467. 

3. Rodríguez-Domínguez C.M., Hernández-Santana V., Buckley T.N., Fernández J.E., Diaz-Espejo. 2019. 

Sensitivity of leaf turgor to air vapour pressure deficit correlates with maximum stomatal conductance. 

Agricultural and Forest Meteorology, 272-273: 156-165. 

4. Hernández-Santana, V, Fernandes, R.D.M., Pérez-Arcoiza A., Fernández, J.E., García, J.M., Diaz-Espejo, A. 

2018. Relationships between fruit growth and oil accumulation with simulated seasonal dynamics of leaf 

gas exchange in the olive tree. Agricultural and Forest Meteorology, 256-257: 458-469. 

5. Rodríguez-Domínguez CM, Buckley TN, Egea G, de Cires A, Hernández-Santana V, Martorell S, Diaz-Espejo 

A. 2016. Most stomatal closure in moderate drought can be explained by stomatal responses to leaf 

turgor. Plant, Cell and Environment, 36: 725-735. 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. Operationalizing the increase of water use efficiency and resilience in irrigation (OPERA). EU, European 

project ERA-NET JPI-Waterworks, PCIN-2017-002. April 2017 to September 2019. 
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2. Sustainable orchard irrigation for improving fruit quality and safety. EU Project ref. STREP 023120. 

IRRIQUAL. June 2006-May 2009. (Coordinator by J.J. Alarcón with the participation of IRNAS-CSIC). 

3. Sustainable use of irrigation water in the Mediterranean region (SIRRIMED). EU, FP7-KBBE-2009-3-

245159. 2010 to 2014. Coordinated by CSIC. 

4. On-Line Professional Irrigation Scheduling Expert System, OPIRIS, FP7-KBBE-2013-7-613717. 2013-2016. 

Coordinated by CSIC. 

5. A novel approach for accounting & monitoring carbon sequestration of tree crops and their potential as carbon 

sink areas (CLIMATREE). LIFE14 CCM/GR/000635. 2015–2018. 

Significant infrastructure and/or any major items of technical equipment 

La Hampa experimental farm of IRNAS-CSIC is an infrastructure dedicated to research of crop ecophysiology in 

which 13 different fruit tree species are managed with 26 independent irrigation sectors (see Figure below). All 

species are monitored with sensors for sap flow, leaf turgor and trunk and fruit dendrometers. Soil water content 

is also monitored in all plots at different depths. All this information is recorded by a datalogger network in the 

field and data upload to the web by a powerful WIFI network in the field. 

The technical equipment for ecophysiological  measurements includes: 

• Three portable IRGAs (Licor 6400-XT). 

• Plant water status (stem physchrometers (ICT), three Scholander chambers (PMS), 20 chambers for osmotic 

and water potential measurements (C-52, Wescor), Xylem hydraulic conductance system, custom-made 

system for leaf and root hydraulic conductance, chlorophyll fluorescence systems, spectroradiometer with 

integrating sphere (Licor), leaf area index (LAI-2200). 

• Plant-based sensors (compensation heat flux sap flow, heat balance sap flow, LVDTs trunk and fruit 

dendrometers,  

• Three Phytotron chambers and ambient control greenhouses. 

 

Figure. Map of fruit trees at La Hampa experimental farm at CSIC. It is shown the plot distribution for each species. 

Species which are not used in this project have been shaded. Yellow stars represent the logger stations with 

capacity for more than 100 sensors each. Soil water content, leaf turgor, sap flow and trunk and fruit dendrometers 

are monitored and recorded continuously. All loggers are connected to the Internet by a WIFI network. 

CEBAS 

A main facility to be employed is the Experimental Field La Matanza located in Murcia, southeast Spain 

(http://cebas.csic.es/general_english/field_cebas.html). With a total extension of 32 ha will be used for carrying 

out the field experiments related to pre-acclimation and the final validation of the ADAPTaTREE strategies. It is 

already equipped with an experimental platform for carrying out pot studies under greenhouse and open field 
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conditions and there are already recently planted citrus and peach orchards and grapevine vineyards equipped with 

a fertigation system able to apply different watering and fertilization regimes. 

The technical equipment available includes: 

• Sensors and tools for determining plant and soil water status (FDR probes, chamber pressure, trunk and fruit 

dendrometers).  

• Plant transpiration and orchard evapotranspiration (sap flow sensors, gas exchange analysers, eddy covariance 

equipment and 2 portable IRGAs (Licor 6400-XT). 

• Ionomics and metabolomic service for determining fruit/vegetable quality and safety in responses to the field 

practices to be evaluated (UPLC-QTOF 6550 I-Funnel and HPLC-QTOF-SPE-RMN). 

http://cebas.csic.es/general_english/ionomics.html and 

http://cebas.csic.es/general_english/metabolomics.html  

 

Partner nº 2 Università di Bologna (UNIBO) 

https://www.unibo.it/it 

 

Description of the organisation 

UNIBO is the second largest university in Italy and one of the most important institutions of higher education 

across Europe. It has a € 649,2 M€ turnover, 32 Departments, 85.244 students and 5.756 permanent staff. UNIBO 

is currently the 1st Italian University in QS World University Ranking 2015/2016.  

With regard to Innovation, UNIBO filed 86 new patent applications in 2017, of which 25 are new registrations, 

thereby giving rise to an active patent portfolio of over 370 patents related to more than 140 inventions. It also has 

an active portfolio of more than 20 patented plant varieties, 80% of which are increased in value through active 

licenses with geographic coverage in countries in different parts of the world. UNIBO set up or accredited 27 spin-

off companies up to 2017. Thanks to its scientific excellence and a central Project Management support working 

closely, UNIBO has gained a considerable experience in International and European research projects and is so 

far involved in 222 funded projects (70 as coordinator) with more than 92M€ of funding. In the framework of the 

Societal Challenge II – BioEconomy and related- initiatives, UNIBO is coordinating 7 projects (PROVIDE, 

CIRCLES, TROPICSAFE, OLEUM, CONSOLE, FOOD-E & NewTechAqua), and committed as a partner in 42 

bioeconomy projects with a total EU contribution of over 17M€.  

The Ecophysiology lab at the Department of Agricultural and Food Sciences has documented experience on 

studying plant/environment relations and responses to various abiotic stresses for the major temperate fruit crops. 

Beside the physiological studies the aim is also to develop management strategies to help the productive sector 

facing the many challenges related to climate change (drought, excessive temperatures etc.) while improving the 

use efficiency of limited resources such as water as well as increasing the quality of the products. The group has 

been involved in FP7 and H2020 projects including a thematic network as well as in 3 operational groups funded 

within the rural development program (RDP) and it is well integrated in the local fruit industry with which it often 

collaborates with research and training activities, while it has contacts with several SMEs and industries. 

Role in ADAPTaTREE 

The fruit tree ecophysiology and genetic lab at the Department of Agricultural Sciences (UNIBO) will be involved 

in:  

• WP1, Brunella Morandi as technical coordinator will ensure that the flow of information among the various 

WPs occurs timely and correctly and will participate to the executive committee meetings.  

• WP2, by gathering input data for benchmarking and for the economic assessment of the management 

strategies, and ensuring the flow of information between WP2 and WP6. 

• WP3, by contributing to unravel physiological traits related to stress tolerance and models parametrization in 

for the Po Valley environmental conditions;  

• WP4, by imposing priming to apple and peach trees and monitoring its effects in control greenhouse conditions 

as well as in the field.  

• WP5, by providing apple segregating populations, genetically mapped, where phenotyping studies and QTL 

analysis will be carried out to unravel QTL regions related to stress tolerance in apple;  
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• WP6 (Leader), by contributing to develop and test a proof of concept DSS based on plant sensors, by 

developing and testing management strategies such as regulated deficit irrigation protocols as well as shading 

nets applications to face abiotic stresses in peach and apple orchards.  

• WP7, by carrying out general dissemination activities and contributing to upload material on the EUFRUIT 

knowledge platform. 

Person profiles in ADAPTaTREE 

Brunella Morandi (Female). Senior Assistant Professor and tree ecophysiology lecturer at the University of 

Bologna. Her research focuses on the effects of the environment on fruit tree physiology with the aim to develop 

new strategies to improve water use efficiency, while maintaining production quality and yields, in conditions of 

water scarcity and climate change. Currently involved in national and international projects addressing issues 

related to sustainable fruit production and efficient water use. Chair of the EUFRIN Working Group on “Water 

Relations and Irrigation” and member of the EIP-Agri Focus Group on “Water & Agriculture”. Author of more 

than 70 publications in scientific and professional journals, PhD in fruit orchard management (since 2006) and M. 

Sci. in Agricultural Sciences and technologies (since 2003). 

Luca Corelli Grappadelli (Male). Professor of Tree Physiology at the University of Bologna. Research focused 

on tree/light interactions and fruit growth physiology, instrument development and technology transfer, precision 

fruit growing on apple, peach, kiwifruit, sweet cherry and pear. He has been very active in conducting and 

coordinating research at the European level, with projects in FP6, FP7 and H2020. Past Chairman of EUFRIN, 

current Chair of EUFRIN 'Strategy' WG. He is also vice-chair, ISHS Temperate Fruit Tree Division, and Chair, 

ISHS WG 'Environmental Physiology and Developmental Biology'. He has authored ca 170 scientific papers, book 

chapters, growers magazine articles. He has convened international and national scientific meetings and 

participated to more than 100 scientific meetings worldwide, presenting a number of keynote/invited lectures. He 

has advised/examined 15 PhD candidates in Italy, UK, France, Australia, in addition to ca 50 MSci students. I 

have taught short courses on Tree Ecophysiology in Finland, Portugal, Spain, Argentina and New Zealand 

Luigi Manfrini (Male). Adjunct Professor and pomology and nursery management lecturer at the University of 

Bologna. His research focuses on application of new technologies and precision managements coupled with the 

effects of the environment on fruit tree physiology with the aim to develop new strategies to improve orchards 

sustainability maintaining high level of quality and yields. Currently involved in national and international projects 

addressing issues related to precision management implementation, sustainable fruit production and efficient 

resources use. Secretary of the EUFRIN Working Group on “Decision Support Systems”. Author of more than 60 

publications in scientific and professional journals, PhD in fruit orchard management (since 2009) and M. Sci. in 

Agricultural Sciences and technologies (since 2004). 

Stefano Tartarini (Male). Prof. Stefano Tartarini - DISTAL - (m) Researcher since 1999 and associate professor 

from September 2014. His research focuses on genetic resource management, fruit trees genetics, breeding and 

applied biotechnology. The main topics include the development of molecular maps and the mapping of disease 

resistances and fruit quality traits in various fruit tree species. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Boini, A., Manfrini, L., Bortolotti, G., Corelli-Grappadelli, L., Morandi, B. 2019. Monitoring fruit daily 

growth indicates the onset of mild drought stress in apple. Scientia Horticulturae, (in Press) DOI: 

10.1016/j.scienta.2019.05.047 

2. Morandi, B., Manfrini, L., Lugli, S., Tugnoli, A., Boini, A., Perulli, G.D., Bresilla, K., Venturi, M., Corelli 

Grappadelli, L. 2019. Sweet cherry water relations and fruit production efficiency are affected by 

rootstock vigor. Journal of Plant Physiology, 237, pp. 43-50. 

3. Lopez, G., Boini, A., Manfrini, L., Torres-Ruiz, J.M., Pierpaoli, E., Zibordi, M., Losciale, P., Morandi, B., 

Corelli-Grappadelli, L. 2018. Effect of shading and water stress on light interception, physiology and yield 

of apple trees. Agricultural Water Management, 210, pp. 140-148. DOI: 10.1016/j.agwat.2018.08.015 

4. Corelli Grappadelli, L., Morandi, B., Manfrini, L., O'Connell, M. 2019. Apoplasmic and simplasmic phloem 

unloading mechanisms: Do they co-exist in Angeleno plums under demanding environmental conditions? 

Journal of Plant Physiology, 237, pp. 104-110. DOI: 10.1016/j.jplph.2019.04.005 

5. Laurens, F., Aranzana, M.J., Arus, P., Bassi, D., Bink, M., Bonany, J., Caprera, A., Corelli-Grappadelli, L., 

Costes, E., Durel, C.-E., Mauroux, J.-B., Muranty, H., Nazzicari, N., Pascal, T., Patocchi, A., Peil, A., Quilot-

Turion, B., Rossini, L., Stella, A., Troggio, M., Velasco, R., Van De Weg, E. 2018. An integrated approach 
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for increasing breeding efficiency in apple and peach in Europe. Horticulture Research, 5 (1), DOI: 

10.1038/s41438-018-0016-3 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. BIOFERTMAT - Use of recycled matrixes as fertilizer for vegetable organic crops. An approach to the 

improvement of circular economy of the territory – Operational group (PSR Veneto region 2018-2020). 

2. Participation in “Rationalizing orchard irrigation systems – Operational Group PSR Emilia-Romagna Region” 

(2017-2019) 

3. Sensor integration to Irrinet – Operational Group PSR Emilia-Romagna region (2017-2019) 

4. EU Thematic network H2020 “EUFRUIT” (2016-2019) 

5. EU “Capacities” FP7 “APPLEGENIE” (2014-2017) 

Luca Corelli Grappadelli and Luigi Manfrini are also co-founders of the start-up “HK-Horticultural Knowledge” 

(http://www.hkconsulting.it/ ), providing DSS services for fruit production 

Significant infrastructure and/or any major items of technical equipment 

The Department of Agricultural and Food Sciences at the University of Bologna relies on an experimental 

farm of more than 300 hectares, where commercial orchards are maintained for several fruit crops. Three apple 

segregating populations as well as a variety core collection, already mapped for genetic and phenotyping studies, 

are present and regularly managed according to commercial practices. Two wide greenhouses of about 2000 m2 

divided into 14 separated experimental units are available where trials are set up in controlled conditions. The 

ecophysiology lab is provided with suitable equipment for physiological measurements including Scholander 

pressure chambers for the measurement of tree water relations, portable infrared gas analyzers equipped with a 

fluorimeter, for the measurement of leaves and fruit gas exchanges, a set of sap flow gauges and more than 200 

automatic fruit gauges installed on a series of wireless datalogger networks allowing to monitor fruit growth 

performance in real time in several orchards simultaneously. Wireless networks are also equipped with soil sensors 

and weather stations so that environmental conditions can be monitored in real time. A weather station is 

continuously installed at the experimental farm, providing a long-term series of past climatic data. 

The department of Agricultural and Food Sciences is also equipped with several labs and facilities for the 

assessment of fruit quality parameters, as well as for physiological, biochemical and biomolecular determinations 

including transcriptomic analyses. 

 

Partner nº 3 Ghent University (UGent) 

https://www.ugent.be/ 

 

Description of the organisation 

Today, Ghent University (UGent) attracts over 42,000 students, with a foreign student population of about 10 % 

(42 % of PhD students). In 2017, the university invested over 297 million Euros in research projects on behalf of 

public and private partners, and employed around 7,300 academic staff members. Ghent University is ranked 61st 

in the Shanghai and 107th in the Times ranking. The University has participated in more than 200 research projects 

in the EU’s Sixth Framework Programme (2002-2006) and in 263 research projects in the Seventh Framework 

Programme, of which it coordinated 42 collaborative projects. Up till now, Ghent University is under Horizon 2020 

involved in around 215 projects, and coordinates 19 of the collaborative projects. Ghent University is one of the 

fastest growing European universities in terms of research capacity and productivity, and its commitment to 

European research excellence is reflected by the recent extension of the ‘European Office’ in its Research Office, 

i.e. the department overseeing, guiding and administering research projects. It hosts 57 ERC grant holders (22 

under FP7 and 35 under H2020) and acquired 55 Marie Skłodowska Curie fellowships (26 under FP7 and 29 under 

H2020). In H2020, it is involved in 48 ITN projects (8 as coordinator). The University provides excellent training 

opportunities to both young and experienced researchers, for which it has been rewarded the HR Excellence in 

Research label by the European Commission. Ghent University awarded 674 PhD degrees in 2017 of which over 

30% went to international young researchers and counts 17 highly cited authors (Clarivate) among its academic 

staff. Ghent University endorsed the Charter for Researchers & Code of Conduct for the Recruitment of 
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Researchers in 2006. The European Commission rewarded Ghent University's action plan for researchers with the 

"HR Excellence in Research" logo in May 2014. 

The Laboratory of Plant Ecology, led by Prof. Dr. ir. Kathy Steppe, is one of the research groups within the 

Department of Plants and Crops of the Faculty of Bioscience Engineering at Ghent University. Steppe’s research 

team consists of 5 Postdocs, 12 PhD students, 12 MSc students, 3 technicians and 2 part-time secretaries. The 

activities of Steppe’s lab are mainly directed towards a better understanding of plant functioning (trees and crops) 

and the dynamic plant-environment interplay (plant ecophysiology). The projects developed, led and executed by 

Steppe aim at elucidating the processes that determine water and carbon cycling in plants, and have a special 

emphasis on detecting and understanding drought stress in climate change regimes. To unravel factors that govern 

plant functioning, experimental datasets are collected by detailed measurements on the plant itself with cutting-

edge plant sensors. Real-time measurement, visualisation and evaluation of plant responses are possible through 

PhytoSense (technology developed by Phyto-IT, UGent spin-off company of Steppe’s lab). Steppe also applies 

radiocarbon tracers and various medical imaging techniques (PET, microCT, MRI) to visualize and better 

understand xylem and phloem functioning. In addition to experimental studies, Steppe’s lab also has a strong 

expertise in process-based plant modelling as an important avenue for improving our understanding of dynamic 

plant functioning. Recently, Steppe launched TreeWatch.net, an initiative that has been developed to watch trees 

grow and function in real-time (https://treewatch.net). 

Role in ADAPTaTREE 

Kathy Steppe (see CV summary below) will contribute research expertise (plant monitoring and process-based 

plant modelling) and other resources to mainly WPs 3 (Adaptation traits by plant-based models), 4 (Acclimation 

and epi-genetics studding the epigenome reprogramming under climate change conditions) and 5 (Genetic x 

Environment model integration improving the existing plant-based models) as a participant in the project. 

Person profiles in ADAPTaTREE 

Kathy Steppe (Female) is Bio-engineer, Doctor in Applied Biological Sciences and Full Professor at Ghent 

University. Since 2008, she manages and guides the Laboratory of Plant Ecology (www.plantecology.ugent.be) at 

the Faculty of Bioscience Engineering (UGent), which is specialized in applied plant ecophysiology. Kathy uses 

an array of plant sensors and plant models, along with medical imaging techniques, to study the dynamic responses 

of trees and crops to their environment. Plant water relations and carbon metabolism are jointly investigated to 

better understand the dynamic plant-environment interplay. In her papers, she reports on new discoveries and high-

tech developments within the applied ecophysiological  plant research. 

Steppe has a H-index of 38 in WoS (checked on 15 July 2019), >240 papers in international peer review journals 

(with referees’ reports), 4 chapters in books and is editor of 1 book. Steppe has multiple teaching assignments at 

the Faculty of Bioscience Engineering at both Bachelor and Master level since 2008, including Ecophysiology, 

Ecology, Terrestrial Ecology, Plant-Water Relations in the Soil-Plant-Atmosphere Continuum, and Meteorology; 

and since 2011 Climate Change: evidence, impacts & mitigation. She disseminates scientific research towards 

practice through courses and lectures, is member of several project review panels, is editor for Tree Physiology, is 

reviewer for multiple international journals and was till April 2016 a member of the Steering committee and work 

package leader in the COST-action FP1106 STReESS: Studying Tree Responses to extreme Events: a SynthesiS 

(2012-2016). Steppe contributes to valorisation activities as patent inventor (Sapflow+), and is scientific advisor 

to the UGent Spin-off Company Phyto-IT. 

Dr. Carmen M. Padilla-Díaz (Female) is an FWO postdoctoral fellow in Steppe’s lab. She is Biologist and a 

Master in Science specialized on plant physiology, applied ecology and evolutionary biology. Before her PhD, she 

was working on the influence of climatic conditions on fruit production of Californian and Mediterranean oak 

forests in collaboration with Cornell University (USA) and IRNAS-CSIC (Spain). In 2018, Padilla-Díaz completed 

her PhD focused on applied agronomy using plant physiology by the use of plant sensors as a tool for irrigation 

scheduling carried out in the group of Ecophysiology of Crops at IRNAS-CSIC (Spain) working closely with 

University of Bordeaux-INRA (France) and Ghent University (Belgium) for 3 and 5 months-short stays 

respectively. During last year of her PhD, she had got her FWO postdoctoral 3 year-research project entitle “Piecing 

together water and carbon fluxes in grapevine under drought stress”, in which one she is currently working on 

measuring and modelling water and carbon fluxes using grapevine and olive tree as plant models, one of the main 

cores of this ADAPTaTREE proposal. Padilla-Díaz has a H-index of 8 (12 papers in peer review journals) and 1 

chapter of a book. She had got 3 scientific prizes: [1] Photographic Award ‘images for Science’, Accesit award, 
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University of Cordoba, Spain; [2] IV Award José Humanes for the development of the olive oil sector and industry 

bestowed by Editorial Agrícola; [3] poster prize of the OLIVEBIOTEQ’18. She is a reviewer of 8 scientific journals 

(e.g. Methods Ecol. Evol., Agric. For. Meteorol., Agric. Water Manage.) and she also participated as organizing 

committee in the OLIVEBIOTEQ’18 congress (Seville, 15th-19th October 2018). In 2019, first year of her postdoc, 

she had got one out of 12 grants for a Leaf Course from Harvard University (USA), being the unique European 

participant, in which one she presented her research. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

This selection of 5 relevant publications (out of a total of >240 peer-reviewed publications, with 8 highly cited 

papers in the field) is meant as an illustration of relevance to the call content: 

1. Coussement JR, De Swaef T, Lootens P, Roldán-Ruiz I, Steppe K (2018) Introducing turgor-driven growth 

dynamics into functional-structural plant models. Annals of Botany 121: 849-861. 

2. Steppe K, Sterck F, Deslauriers A (2015) Diel growth dynamics in tree stems: linking anatomy and 

ecophysiology. Trends in Plant Science 20: 335-343. 

3. Steppe K, De Pauw DJW, Doody TM, Teskey RO (2010) A comparison of sap flux density using thermal 

dissipation, heat pulse velocity and heat field deformation methods. Agricultural and Forest Meteorology 150: 

1046-1056. 

4. Steppe K, De Pauw DJW, Lemeur R (2008) A step towards new irrigation scheduling strategies using plant-

based measurements and mathematical modelling. Irrigation Science 26: 505-517. 

5. Steppe K, De Pauw DJW, Lemeur R, Vanrolleghem PA (2006) A mathematical model linking tree sap flow 

dynamics to daily stem diameter fluctuations and radial stem growth. Tree Physiology 26: 257-273. 

Patent: BE octrooi 1020368: Een methode voor het meten van sapstroom, waterinhoud en thermische 

eigenschappen in planten (indieningsdatum: 13/01/2012) – Associated paper: Vandegehuchte MW, Steppe K 

(2012) Sapflow+: a four needle heat-pulse sap flow sensor enabling non-empirical sap flux density and water 

content measurements. New Phytologist 196: 306-317. 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

This selection of 5 projects is meant as an illustration of relevant expertise to the subject of this proposal. In these 

projects, plant monitoring and modelling activities are combined to reach the defined objectives. 

1. FWO Postdoctoral research project (2018-2021). Piecing together water and carbon fluxes in grapevine under 

drought stress 

2. FWO Strategic Basic Research funded PhD Grant (2018-2021). Bridging the gap between genotype and 

phenotype: the effect of cell wall-related enzymes and drought stress on yield in wheat  

3. Flanders Innovation & Entrepreneurship funded project (LA-trajectory) (2015-2019). LightMan: Management 

of light in horticulture  

4. Flanders Innovation & Entrepreneurship funded project (LA-trajectory) (2015-2019). Sense-IT: monitoring 

and modelling flowering (Rosa chinensis) and non-flowering (Ficus benjamima) ornamentals 

5. IWT Strategic Basic Research funded PhD Grant (2014-2018). Development of a turgor-driven functional-

structural plant model for soybean 

Significant infrastructure and/or any major items of technical equipment 

The UGent-Laboratory of Plant Ecology has the following research facilities and study sites: 

1. Experimental forest ‘Aelmoeseneie’ 

2. Experimental tree plantation ‘Ottergemsesteenweg-Zuid’ 

3. Custom-built dome-like treatment chambers for climate change research (combinations of ambient and 

elevated CO2 concentration, ambient and elevated air temperatures, and wet and dry soil conditions) 

4. UGent-ILVO greenhouse facilities  
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5. Small greenhouse compartments for proof-of-principle experiments 

6. Glasshouse facility for larger-scale potted plant/tree experiments 

7. Small light and temperature-controlled growth chambers 

8. High-tech controlled plant/tree growth chamber for plant ecophysiological research under extreme 

microclimate conditions (e.g. heat waves, frost) 

In addition, Dr. Steppe’s lab is equipped with a series of different plant sensors, has relevant ecophysiological 

equipment for measuring both water relations and carbon metabolism, and uses powerful software platforms for 

plant modelling (PhytoSim) and for real-time visualisation of plant measurements and model simulations 

(PhytoSense cloud service). 

 

Partner nº 4 
Institut National de la Recherche 

Agronomique (INRA) 

http://www.inra.fr/  

Description of the organisation 

Ranked number one agricultural science institute in Europe and number two in the world, INRA undertakes 

research for high-quality and healthy food produced by a sustainable agriculture. INRA participates in the project 

through three research units: Ecophysiology and Grape Functional Genomics (EGFV, Bordeaux), Genetics and 

Plant Breeding of Fruits and Vegetables (GAFL, Avignon), Plants and cropping Systems in Horticulture (PSH, 

Avignon). They belong to three research divisions of INRA. Their common aim is to improve knowledge and 

develop strategies to increase sustainability of fruit production systems.  

The INRA activities are mainly research with some involvement in teaching and strong collaborations with 

extension services. 

INRA is a multidisciplinary organization with many resources. As part of this project, INRA will provide 

theoretical and experimental expertise in four main areas: ecophysiology and modeling, genetics and epigenetics. 

The teams involved in the project are used to work together and are complementary. They are internationally 

recognized in the field of epigenetics and process-based modelling. They are also pioneers in the coupling of 

genetic and ecophysiological models with the aim of finding suitable genotypes and molecular markers useful for 

the selection of new cultivars. These INRA teams are also well known in the field of fruit production and quality 

and in the study of ecosystem services such as carbon sequestration. Finally, we have extensive experience in 

modelling carbon and water flows in the plant, in relation to various stressful environmental conditions and cultural 

practices management. 

Role in ADAPTaTREE 

INRA clearly have very useful skills for the research planned in WP3-4-5-6. More precisely, we will be in charge 

of part of the phenotyping (WP3) for the experiments that will be carried out in France. This phenotyping will 

include ecophysiological, biochemical and molecular measurements of varieties and genetic population. We will 

characterize the epigenetic landscape (WP4) using specific molecular biology technics and analyze the link 

between epigenetic landscape and abiotic stress resistance. We will adapt our QualiTree fruit plant model so that 

it responds correctly to abiotic stresses in several cultivated woody species. We will do genetic analyses (QTL or 

GWAS) to assess the genetic control of plant traits and QualiTree model parameters involved in abiotic stress 

resistance (WP5). The Qualitree model will be used to explore different Genotype x Practices combinations and to 

define ideotypes that are resistant to stress in terms of performance, quality and, if possible, durability (by 

optimization of parameter sets). We will use QualiTree to help planning WP6 experiments. We will compare 

QualiTree's predictions to experimental results from WP6. 

Person profiles in ADAPTaTREE 

Génard M. (Male). 225 publications, H-index 37 under web of sciences. International expert in the description 

and understanding of the components of fleshy fruit quality, considering genetic and plant controls, in relation to 
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the environment and cultural practices. His research is conducted from the viewpoint of a quantitative integration 

of physiological functions in models explaining fruit development and quality. He is the creator of the model known 

as Virtual Fruit, which integrates many of the fruit functions modeled since the late 1990s. He has been involved 

in several European projects. He was the coordinator of two work-packages in the project FRIM (ERA-NET 

ERASysBio) and the INRA coordinator of the CarbonLed project (Climate KIC). 

Vercambre G. (Male). 46 publications, H-index 16 under web of sciences. Modelling of the resources acquisition 

and transfer within a complex plant architecture and link of the carbon and water status to vegetative and fruit 

growth. He has been involved in several European projects. He was a work-package leader in the IRRIQUAL 

project (FP6). 

Lescourret F. (Female). 149 publications, H-index 28 under web of sciences. Senior scientist in agronomy. She 

develops a modelling approach combining agronomic and ecophysiological viewpoints in fruit crop models 

focusing on fruit quality. Currently, she extends this modelling approach to study and manage multiple ecosystem 

services in orchards. She is the creator of the model known as QualiTree, which integrates many of the fruit 

functions modeled in the Virtual Fruit and integrate them in the whole plant. She has been involved in several 

European projects. She was the PURE’s Project coordinator (FP7), a project that brought together 22 institutions 

distributed throughout Europe. 

Quilot-Turion B. (Female). 50 publications, H-index 19 under web of sciences. Senior scientist expert in genetics 

of peach. She developed a multi-disciplinary challenging approach involving ecophysiology, genetics and 

computer-based modeling on peach. It is a promising tool to design ideotypes adapted to environmental constraints 

and cultural practices. She has been involved several times in building European projects as work-package leader 

because of a good integration in the international network of research on Prunus. She was work-package leader in 

FruitBreedomics project (FP7). 

Gallusci P. (Male). 43 publications, H index 22 under Google scholar. Senior scientist in Plant molecular Biology, 

epigenetics, epigenomics and plant physiology in tomato and grape. He has developed approaches combining, 

epigenetic studies, metabolomics, transcriptomics and genome wide analysis of DNA methylation to determine the 

role of this epigenetic mark in fleshy fruit development and in the Responses of plants to various types of stresses 

(nutrition, drought, combined biotic and non-biotic stresses). He is currently coordinating different project at the 

local (Labex, region) national level (NRA, Plan National du Dépérissement de la Vigne). More particularly, PG is 

coordinating the EPIDEP project (PNDV) aiming at analyzing the contribution of epigenetic mechanisms to grape 

decline, and the METDRY project (Labex, U Bordeaux) that focuses on the comparative epigenomic analysis of 

grape and oak under drought stress.  

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Gallusci P., Dai Z., Génard M., Gauffretau A., Leblanc-Fournier N., Richard-Molard C., Vile D., Brunel-

Muguet S. 2017. Epigenetics for Plant Improvement: Current Knowledge and Modeling Avenues. Trends 

in Plant Science, 22, 610-623.  

2. Zhu J., Génard M., Poni S., Gambetta G.A., Vivin P., Vercambre G., Trought M.C.T., Ollat N., Delrot S., Dai 

Z. 2018. Modelling grape growth in relation to whole-plant carbon and water fluxes. Journal of 

Experimental Botany, 70, 2505–2521. 

3. Desnoues E., Génard M., Quilot-Turion B., Baldazzi V. 2018. A kinetic model of sugar metabolism in peach 

fruit reveals a functional hypothesis of markedly low fructose-to-glucose ratio phenotype. The Plant Journal, 

94, 685–698. 

4. Rahmati, M, Miras-Avalos, JM, Valsesia, P, Lescourret, F, Génard, M, Davarynejad, GH, Bannayan, M, Azizi, 

M, Vercambre, G. (2018) Disentangling the Effects of Water Stress on Carbon Acquisition, Vegetative 

Growth, and Fruit Quality of Peach Trees by Means of the QualiTree Model. Frontiers in Plant Science, 

10, 3. DOI: 10.3389/fpls.2018.00003. 

5. Demestihas, C., Plenet, D., Génard, M., Raynal, C., Lescourret, F., 2019. A simulation study of synergies 

and tradeoffs between multiple ecosystem services in apple orchards. Journal of Environmental 

Management 236, 1-16. 
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A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. Sustainable orchard irrigation for improving fruit quality and safety (IRRIQUAL), FP6 (2006-2009); INRA 

was work-package coordinator 

2. Fruit Integrative Modelling project (FRIM), Eranet Erasysbio+ (2009-2012); INRA was project coordinator 

3. Carbon footprint reduction via LED based production systems (CarbonLed), EIT Climate-KIC (2015-2019); 

INRA was task leader. 

4. Integrated approach for increasing breeding efficiency in fruit tree crops (FruitBreedomics), FP7 (2011-2015); 

INRA was work-package leader. 

5. Fruit crops adaptation to climate change in the Mediterranean basin (Freeclimb), PRIMA (2019-2022) 

Significant infrastructure and/or any major items of technical equipment 

INRA will put at the disposal of the ADAPTaTREE project outstanding technical facilities including a platform 

for molecular biology, a wide range of phenotyping tools, and facilities for the process-based models.  

INRA can carry experiments on grape in green house conditions to analyze the response to drought stress using an 

automated platform that allows the precise measurement of water status and measurement of ecophysiological 

parameters, … 

The institution has populations of peach trees in different places in the Avignon region, as well as grape plant 

populations (GREFADAPT rootstocks; VITADAPT: cultivars) at INRA Bordeaux that can be used for combined 

genetic and ecophysiological work. In addition, INRA have our own peach experimental plots where water and 

thermal stresses can be handled and efficient laboratories facilities for measuring fruit quality 

INRA have two molecular biology labs and associated bioinformatics: DNA, RNA extractions, Q RT PCR, locus 

specific DNA methylation analysis etc.…  

With regards to the epigenetic we can measure whole genome bisulfite sequencing, RNA and sm RNA population 

and have developed the appropriate bioinformatics skills.  

 

Partner nº 5 Instytut Ogrodnictwa (InHort) 

http://www.inhort.pl/  

Description of the organisation 

Instytut Ogrodnictwa (Research Institute of Horticulture; InHort) in Skierniewice, Poland is a governmental 

R&D organization supervised by the Ministry of Science and Higher Education and the Ministry of Agriculture 

and Rural Development. It was established on 1st January 2011, by merging two research units with long tradition 

and great achievements in horticultural sciences: The Research Institute of Pomology and Floriculture and the 

Research Institute of Vegetable Crops. The new Institute is a legal and organizational successor of its predecessors 

and inherited their staff and properties as well as rights and obligations.  

The research programme of the Institute covers all areas related to fruit, vegetable, ornamental plant and bee 

sciences, from basic studies on physiology, biochemistry and molecular biology, through biotechnology, breeding 

research and applied breeding, protection of genetic resources, agronomy, plant pathology and protection, fruit and 

vegetable storage and processing, food safety, horticultural engineering, economics and marketing. 

The Institute actively participates in building European Research Area. Cooperative links have been established 

with most of the horticultural research centres and clusters in Europe and several joint research project, co-financed 

by European Commission and other international organizations, were initiated. The Institute has been involved in 

projects carried out within national and international research programmes. These include Framework Programmes 

(H2020), LIFE and COST programmes and bilateral projects financed by respective governments within 

agreements on cooperation in science and technology. Besides, the Institute is an active member of the European 

Fruit Research Institutes Network (EUFRIN). The Institute is also an important teaching and training centre 

involved in transfer knowledge and developed technologies to agricultural practice. 
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Role in ADAPTaTREE 

Research team that will be responsible for carrying out the project research activities (Laboratory of Plant 

Irrigation) is experienced in areas linked to agronomy of horticultural crops and physiology of plant stress (effects 

of water deficiency). The team will be involved mainly in WP 3 (adaptation traits, estimating PBMs parameters in 

local climatic conditions) and WP 6 (validating ADAPTaTREE management practices – field experiments). 

Person profiles in ADAPTaTREE 

Krzysztof Klamkowski (Male). Post-doctoral researcher (since 2006) at the Laboratory of Plant Irrigation 

(Agroengineering Department). His research interests focus on the plant physiology (plant adaptation to 

environmental stresses, mostly water deficiency), irrigation of horticultural plants, sensor technologies. Author/co-

author of 63 research publications, main executor of 16 national and international research projects (including 

H2020). Currently involved in projects addressing issues related to plant physiology and efficient use of irrigation 

water. Awarded by the Polish Ministry of Agriculture and Rural Development for developing DSS for irrigation 

and fertigation management (2015). 

Waldemar Treder (Male). Senior scientific worker (full professor since 2010). Head of the Laboratory of Plant 

Irrigation. His research interests and expertise focus on irrigation and fertilization (fertigation) of horticultural 

plants and developing new strategies to improve water use efficiency (sensor technologies, decision support 

systems). Author/co-author of 145 research publications, coordinator or executor of 21 national and international 

research projects (including H2020). Currently involved in projects addressing issues related to efficient water use 

and sensor technologies. Author/co-author of 10 implementation offers and 9 patents/utility models. Awarded by 

the Polish Ministry of Agriculture and Rural Development (2015, for developing DSS for irrigation and fertigation 

management) and several other institutions. 

Anna Tryngiel-Gać (Female). Researcher at the Laboratory of Plant Irrigation (M. Sci. in Agricultural Sciences 

since 2003). Research interests focus on crop management systems, irrigation and fertigation of horticultural plants. 

Author/co-author of 31 research publications, main executor of 10 national and international research projects. 

Awarded by the Polish Ministry of Agriculture and Rural Development for developing DSS for irrigation and 

fertigation management (2015). 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Klamkowski K., Treder W., Wójcik K. 2015. Effects of long-term water stress on leaf gas exchange, growth 

and yield of three strawberry cultivars. Acta Sci. Polon. Hortorum Cultus, 14(6): 55-65 

2. Wrzesień M., Treder W., Klamkowski K., Rudnicki R. 2019. Prediction of the apple scab using machine 

learning and simple weather stations. Comp. Electr. Agric. 161: 252-259 

3. Sobiczewski P., Treder W., Bryk H., Klamkowski K., Krzewińska D., Mikiciński A., Berczyński S., Tryngiel-

Gać A. 2018. The impact of phytosanitary treatments in the soil with signs of fatigue on the growth of apple 

seedlings and populations of bacteria and fungi. Polish J. Agron. 34: 11–22 

4. The Fertigation Bible – Technologies to optimise fertigation in intensive horticulture. 2018. Rodney T., 

Ilse D., Els B., Eleftheria S. (Eds.), http://www.fertinnowa.com/the-fertigation-bible/, ISBN 978-1-5272-2327-

1 (co-authors). 

5. Development of the Internet Platform for Supporting Irrigation Decisions (co-authors), 2015. The 

Platform enables estimation of parameters related to planning and running irrigation and fertigation of 

horticultural plants. It is used by farmers, students, researchers, irrigation equipment salespeople and irrigation 

service providers. 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. “Improving the stability of high-quality traits of berry in different environments and cultivation systems for 

the benefit of European farmers and consumers” (GoodBerry). Horizon 2020, contract 679303 (2016–2020). 

2. “Transfer of INNOvative techniques for sustainable WAter use in FERtigated crops” (Fertinnowa). Horizon 

2020, contract 689687 (2016–2018). 
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3. “Improving European berries production, quality, nutraceutical and nutritional value (Strawberries, Currents, 

Blackberries, Blueberries and Raspberries)” (EUBerry). 7FP, contract 265942 (2011-2014). 

4. “Integrated irrigation of ornamental nurseries” (IRRINURS). Project financed by The National Centre for 

Research and Development, contract DZP/PBS3/2385/2014 (2015–2018).  

5. “Operational decision-making based on atmospheric conditions” (PROZA). Project co-financed by the 

EU through the European Regional Development Fund, contract UDA-POIG.01.03.01-00-140/08-00 (2008-

2013). 

Significant infrastructure and/or any major items of technical equipment 

The research team has access to facilities necessary for performing field and greenhouse experiments. These 

include: fully equipped greenhouse complex (with climate and irrigation/fertigation control systems, artificial 

lighting), experimental fields equipped with irrigation (computer-controlled) systems and research laboratories 

equipped with modern instrumentation enabling to perform studies in agronomy and plant physiology. Among the 

major items there is equipment for assessing condition of plant photosynthetic apparatus, analyzing soil-plant water 

relations, and evaluating plant growth and morphology. 

 

Partner nº 6 

The Agricultural Research 

Organisation of Israel - The Volcani 

Centre (ARO) 

https://www.agri.gov.il/  

Description of the organisation 

Israel’s premier agricultural research institute with nearly 200 researcher-lead groups in all agricultural disciplines. 

Under Israel's Ministry of Agriculture and Rural Development. ARO's six institutes are responsible for Plant 

Sciences, Animal Science, Plant Protection, Soil, Water and Environmental Sciences, Agricultural Engineering, 

and Postharvest and Food Sciences. ARO also operates four research stations, in various parts of the country, and 

serves as a testing center for agricultural produce and equipment. While encompassing the full range of agricultural 

research activities, ARO focuses in particular on arid zone agriculture, enabling Israel - a country short of all the 

resources required for agriculture - to achieve among the highest levels of agricultural output in the world. Among 

ARO's areas of special expertise are: agriculture under arid conditions; agriculture on marginal soils; irrigation 

using effluent and saline water; crop cultivation in protected environments; freshwater fish farming under 

conditions of water shortage; minimization of produce losses through use of latest pest control and post-harvest 

storage methods; breeding and development of new strains of crops and domestic animals better suited to the 

adverse conditions which already exist in many parts of the world, and which are likely to become even more 

prevalent in the future. 

The Gilat Research Center for Arid & Semi-Arid Agricultural Research. The southern branch of the Agricultural 

Research Organization of Israel's Ministry of Agriculture, Gilat comprises research units that address the issues 

facing farmers in Israel's Negev - Desert region. The work in Gilat focuses on development of cultivation protocols 

for a wide variety of crops with particular emphasis on: crop growing environment (open field, structures), diseases, 

pests, soil type and water quality. Gilat houses field and laboratory facilities specifically appropriate for fruit tree 

cultivation, investigation and analyses. 

Role in ADAPTaTREE 

The ARO team from Gilat and Volcani centers will participant in WP3, WP4 and WP6. We will provide field 

experiments and supply of data and plant material for the southern-extreme hot and dry cultivation of the crops 

being studied in ADAPTaTREE with emphasis on growth and behavior of olive and citrus under conditions of 

stress. We will be responsible for trials for proof of concept for developed DSSs.  

Person profiles in ADAPTaTREE 
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Dr Alon Ben-Gal (Male). Soil, Water and Environmental Sciences. Irrigation. Salinity. Water relations. Dr Alon 

Ben-Gal is an irrigation scientist with multidisciplinary interest and experience in soil-water-crop-atmosphere 

relationships, crop water use efficiency, and irrigation with low-quality water. Dr Ben-Gal bridges many crops and 

crop types and scales from plant to regional in both experimental and modeling work. 

Dr. Shabtai (Shep) Cohen (Male). Soil Water and Environmental Sciences. Plant water relations and physiology. 

Agrometeorology. Micro-meteorology around vegetation and soil; Canopy structure of agricultural plants; 

Environmental physiology of plants, including leaf resistance behaviour and modeling; Sap flow measurement; 

Hydraulic architecture of plants and rootstocks; Energy balance of plants, crops, and lakes; Evapo-transpiration 

modeling and irrigation management 

Dr Eran Raveh (male). Fruit Tree Sciences. Citrus production and physiology under conditions of abiotic stress. 

Dr. Raveh has conducted work on strategies to manage high salinity irrigation water, rootstock/scion interaction, 

interpretative standards for assessing leaf nutrient levels in citrus, girdling for crop regulation, and fruit quality. 

Dr. Arnon Dag (male). Fruit Tree Sciences. Olive production and physiology under conditions of abiotic stress. 

Dr. Dag is a plant physiologist, specialized in pomology. Olive physiology and management is the main research 

focus of Dr. Dag, aiming to maximize oil productivity and quality under fresh water scarcity conditions.  

ADAPTaTREE will allow additional funding of yet unknown doctoral and postdoctoral candidates thus supporting 

early career scientists.  

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Li, F., Cohen, S., Naor, A., Shaozong, K. and Erez, A., 2002. Studies of canopy structure and water use of 

apple trees on three rootstocks. Agricultural Water Management, 55(1), pp.1-14. 

2. Ben-Gal A, Kool D, Agam N, van Helsema G, Yermiyahu U, Yafe A, Presnov E, Erel R, Majdo A, Zipori I, 

Segal E, Rüger S, Zimmermann U, Cohen Y, Alchanatis V, Dag A. (2010) Whole-tree water balance and 

indicators for short-term drought stress in non-bearing ‘Barnea’ olives. Agric. Water Manag. 98, 124-

133. 

3. Ben-Gal, A., Beiersdorf, I., Yermiyahu, U., Soda, N., Presnov, E., Zipori, I., Ramirez Cristostomo, R., Dag, 

A. (2017) Response of bearing olive trees to irrigation induced salinity Irrigation Science. 35:99–109. 

4. Kaner A, Hadas E, Tripler E, Ben-Gal, A. (2019) Agronomic-economic. coupled decision support 

application for irrigation with water containing salts. In: O. Wendroth, R.J. Lascano, L. Ma, editors, 

Bridging Among Disciplines by Synthesizing Soil and Plant Processes, Adv. Agric. Syst. Model. 8. ASA, 

CSSA, and SSSA, Madison, WI. doi:10.2134/advagricsystmodel8.2017.0013. online application for DSS: 

https://app.agri.gov.il/AnswerApp/   

5. Raveh, E. and Levy, Y., 2005. Analysis of xylem water as an indicator of current chloride uptake status in 

citrus trees. Scientia Horticulturae, 103(3), pp.317-327. 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. ERANET ICT AGRI project. 2011-2013. 3D Mosaic: Advanced monitoring of tree crops – how to cope 

with variability in environmental factors. ARO's role was data processing and building of decision support 

tools for precision orchard management. Citrus (grapefruits) in Turkey and pears in Germany.  

2. H2020 Project. Project 773903. 2018-2022. SHui: Soil Hydrology research platform underpinning innovation 

to manage water scarcity in European and Chinese cropping systems. Responsible fro WP developing decision 

support tools for promotion of soil and water conservation in irrigated agricultural systems in Europe and 

China.  

3. Chief Scientist, Israel Ministry of Agriculture. 2015-2019.Comprehensive multidisciplinary for 

improving olive production in Israel. Coordinators of large multidisciplinary project researching for the 

benefit of olive growers and producers. Investigation of breeding, tree reproductive physiology, irrigation 

(water relations), fertilization (plant nutrition), pruning, plant protection, and olive oil quality. 

4. The ARO team researchers have and are involved in multiple projects regarding olives and citrus and their 

response to abiotic stress causing factors.  
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Significant infrastructure and/or any major items of technical equipment 

Full laboratory for mineral analysis of soils, water and plants. Laboratory and field equipment for physiological 

measurements. Olive oil laboratory scale mill. Permanent orchard facilities allowing experiments with commercial 

crop rotations. Long-term large-scale (semi-commercial) experimental facilities investigating irrigation of olives, 

citrus, jojoba, wine grape vineyard, avocado, peaches. 

 

Partner nº 7 CybeleTech 

https://www.cybeletech.com/en  

Description of the organisation 

CybeleTech is a young SME, established in 2011, that aims at developing the use of numerical technologies in 

agriculture. The core products of CybeleTech are based on either numerical simulations of plant growth through 

dedicated biophysical models or machine learning methods extracting knowledge on processes through large 

databases. These new technologies can bring added values at different stages of the agriculture and food chain: 

plant breeding, optimization of cultural practices, Forecasting yields and production at large scale for insurance, 

optimization of first transformation processes. These algorithms and the associated data are resource consuming, 

in terms of computation and storage. 

All those tools consume and provides large amount of data, that is why CybeleTech has development a strong 

expertise on numerical information and communication systems: security to manage sensible data from breeders, 

efficient data models to store heterogeneous agricultural data from its clients and synthetic data produced by 

CybeleTech solutions, Cloud architecture. To better adjust its solutions to the reality of each field or trial, 

CybeleTech has developed a strong expertise on evaluation and valorisation of local sensors data, including IoT. 

Through a R&D collaborative project Magestan, the potential offered by Fog Computing to reduce the 

communication cost and insure the safeness of the service. 

CybeleTech has tied links with academic partners, including INRA (French National Institute for Agronomic 

Research) for soil and plant modeling and databases, Ecole Centrale Paris for plant growth modeling and CEA for 

sensors development and usage. Also, CybeleTech is partner of Atos and Atos Bull to empower agricultural 

solutions with HPC architectures. A significant example is the use of the Mundi Platform. CybeleTech also has 

strong connexions with National Agricultural Institutes to validate its solutions. 

Role in ADAPTaTREE 

As part of this project, Cybeletech will provide technical expertise in two main areas: complex models analysis 

and translation of these models into DSS. We will provide software tools to facilitate the integration of the 

submodels developed by the different partners. On the other hand, we will use numerical methods to evaluate the 

relevance and to adapt complex models according to the data easily accessible to growers and their practical issues. 

We work with agronomic data and complex crop growth models since several years and are used to cope with 

issues which are inevitably connected to the anticipation of living organism behaviours. The understanding and 

formalisation of growers’ practical issues and the adaptation of complex theoretical models to these issues fall 

within our core competencies. 

Cybeletech will be mainly involved in WP5 and 6. The tasks addressed will be based on output from WP2. 

Person profiles in ADAPTaTREE 

Dr. Lohier T. (Male) has a degree in informatic and applied mathematics from the ISIMA engineer school in 

Clermont-Ferrand (France). He holds a PhD in community ecology from the Blaise Pascal University of Clermont-

Ferrand. He has expertise in the development, calibration and analysis of knowledge-based plant models. His 

doctoral thesis is entitled: “Analysing the temporal dynamics of prairie communities using knowledge-based 

models”. He joins Cybeletech in 2016 as project manager and holds the position of Scientific Director since 2018. 

As such he supervised a wide variety of projects addressing problematics of the whole plant life-cycle. 
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Falcand Q. (Male) has been working at CybeleTech as a Data Scientist for two years. He graduated in 2017 of a 

joint diploma In Machine Learning and Agronomy between AgroParisTech, a graduate level school in life sciences 

in Paris, and Paris-Dauphine University. At CybeleTech, he has worked on model calibration, data preparation and 

yield modelisation on various crops such as wheat, green bean, salad, cucumber and apple trees. 

Faivre-Vuillin B. (Male). Software engineer. Production (operational phase) of simulation tools. He has 

significant expertise and experience in software-as-a-service products development and operating-system-level 

virtualization. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

N/A 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. Product of Agricultural Life-cycle Management (PALM, “Investissement d’avenir” program, 

“Développement économique et numérique”): National project for maize and winter wheat genetics 

performance evaluation and prediction using knowledge based models. 

2. Smart Agriculture System (SAS, funded by “Fond unique interministeriel"): National project for 

optimization of nitrogen fertilization on wheat with earth observation data. 

3. BarleyIT: a project cofounded by climate KIC to help reduce agriculture impact on soil and air pollution by 

nitrogen. 

4. Magestan project (France AgriMer PS2A funding 2016-2018): Development of simulation tools to anticipate 

greenhouse functioning and plant needs. 

5. ADVANTAGE (funded by “Fond unique interministeriel"): National project for quantification of grapevine 

trunk diseases impact on yield. 

Significant infrastructure and/or any major items of technical equipment 

N/A 

 

Partner nº 8 
Robert Bosch España, S.L.U. 

(BOSCH) 

https://www.grupo-bosch.es/  

Description of the organisation 

The Bosch Group is a leading global supplier of technology and services. It employs roughly 390,000 associates 

worldwide (as of December 31, 2016). According to preliminary figures, the company generated sales of 73.1 

billion euros in 2016. Its operations are divided into four business sectors: Mobility Solutions, Industrial 

Technology, Consumer Goods, and Energy and Building Technology 

Bosch Automotive's presence in Spain, dating back to 1908. Its activities are currently divided into six companies 

located in Madrid, Barcelona.  

RBIB is one of the Bosch development centers in Spain, providing knowledge and resources to the rest of the group 

entities in different technological fields such as eMobilty, industry 4.0, smart agriculture, development of 

automotive components and innovation services. 

In addition, the entity has competences within the group worldwide, which consolidate it as a strong technological 

backbone for Bosch Spain. 

RBIB is the Engineering office in Spain for the development and application of Bosch products including: 

• Project management 
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• Component design specifications starters, alternators, sensors, etc 

• SW development 

• Tooling 

RBIB has facilities for the RTD products development such as; laboratory of tests for the components of the 

automotive sector, tests of reliability of the manufactured product and tests of life and duration for new 

developments. 

The capacity and philosophy of the Development Department of RBIB give the company flexibility to take on 

projects in different areas. At the group level, RBIB has contributed to different R & D projects by providing the 

know-how of its specialists in different fields such as sensor development, and IoT applications and the 

development of new irrigation algorithms and signal processing systems for sensor data fusion. 

The Farm branch of Bosch in Spain is being also provided with a complete laboratory instrument and tests facilities 

to simulate real and extreme ambient conditions, in order to control and accelerate the hydric stress of the plant. 

This is relevant to validate any new algorithm.  

Role in ADAPTaTREE 

BOSCH as worldwide leading company in its expertise in sensor technology, software, and services will provide 

its technology and expertise in the definition and development of the global project by means of: 

• Sensor, gateway and communication system for the tree water status identification of tree water status. The 

tree consumption depends not just on the soil water availability, also on the type of soil (filtration), 

environmental conditions as well as the specie even the cultivar. 

• Support to the interpretation of the data provided by the tree sensors and identification of the data for the hydric 

stress plant monitoring 

o Dynamic of daily tree transpiration can produce differences on tree water status that performs changes 

in the volume of tree organs like leaves, these differences can be monitored at real time providing 

information about tree water status. 

o Identification and changing the frequencies and quantities of irrigation water throughout the day and 

evaluating the response of the tree and measuring the effectiveness of the dosage, providing in the end 

different water strategies based on the producer demands. 

o Environment issues, climatic conditions, pluviometry, etc 

• Validate the algorithm to ensure it is fully covering the need and response of the different crops even under 

extreme ambient conditions anticipating new requirements climatic change will establish. 

• Market acceptance and target price of new sensors proposed under the project. Product´s target cost 

identification (WP2).  

BOSCH is convinced that this project will contribute to enhance the precision farming and its associated benefit 

across Europe with high satisfaction of End Users and Farmers 

Person profiles in ADAPTaTREE 

Miguel Granda Trigo (Male). Aeronautic engineering.  

• 2006 – Present: Head of department of the R&D Electrical automotive components in Robert Bosch España 

Fábrica de Madrid, S.A.  

• 2000 - 2006 Engineering manager. He has a significant expertise as project leader of Bosch engineering teams.  

• 2 years international experience in R&D department of Germany.  

• Bosch coordinator of HORSE (H2020 project) 

• He has collaborated in 15 patents from 1993 to 2017. 

Fernando Nozal (Male). Dipl. Physics. 

• 2015 – Present: Development of in Plant sensor under Agility philosophy and methodology. 
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• 2005 2015- Manager of Test and Prototype Shop. Consulting and support for the development & quality 

departments concerning planning and realization of tests. International experience with United States and Japan 

Experts in vibrations & noise test.  

• 2001 – 2005 - Project engineer for Electromechanical horns, developed with the University of Madrid. 

• Patents: 6 released patents. 

Marta Palma (Female). Telecommunications Engineer from Politécnica University of Madrid, with a Master of 

Information and Technology at Stuttgart University. 

Software development in plant sensor,  

• 2015- Bosch Group, Reutlingen (Germany). Implementation of algorithms for Indoor Pedestrian Tracking 

using the sensors of the smartphones. Adapting them to be working with a wrist-worn device. Implementing 

the solution to an Android App 

Software and Hardware Development 

• 2014- Bosch Group, Reutlingen (Germany). Development of highly efficient algorithms and signal processing 

systems for sensor data fusion. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Blanco-Cipollone, F., Lourenço, S., Silvestre, J., Conceição, N., Moñino, M., Vivas, A., & Ferreira, M. (2017). 

Plant water status indicators for irrigation scheduling associated with iso-and anisohydric behavior: 

Vine and plum trees. Horticulturae, 3(3), 47. 

2. Samperio, A., Moñino, M. J., Vivas, A., Blanco-Cipollone, F., Martín, A. G., & Prieto, M. H. (2015). Effect 

of deficit irrigation during stage II and post-harvest on tree water status, vegetative growth, yield and economic 

assessment in ‘Angeleno’Japanese plum. Agricultural Water Management, 158, 69-81. 

3. Blanco-Cipollone, F., Moñino, M. J., Vivas, A., Samperio, A., & Prieto, M. H. (2019). Long-term effects of 

irrigation regime on fruit development pattern of the late-maturing ‘Angeleno’Japanese plum. European 

Journal of Agronomy, 105, 157-167. 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

RBIB has participated in several funded projects Nationals and locals and all of them focused in new developments, 

manufacturing technologies, machines and production equipment: 

1. 2016. Project funded by Spanish Ministry of Economy-CDTI. Project SMART IRRIGATION. Development 

of new intelligent irrigation platform for the definition of hydrical plant stress. Project Owner F. Nozal 

2. 2015. Horizon 2020: FoF 1 – HORSE Partner coordinator in Bosch - M. Granda. http://www.horse-project.eu/ 

grant agreement number: No 680734 

Significant infrastructure and/or any major items of technical equipment 

BOSCH Spanish facilities has the equipment needed to develop the activities indicated in the workplan. It is not 

needed the purchase of new equipment for the project development. 

 

Partner nº 9 
Stichting Wageningen Research 

(WR) 

https://www.wur.nl/ 
 

Description of the organisation 

Wageningen Research (WR) exists of the research institutes of Wageningen University and Research (WUR). 

WUR is the leading agricultural research organisation of The Netherlands. The mission of WUR is “To explore the 
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potential of nature to improve the quality of Life”. Wageningen Research consist of a number of private not for 

profit research institutes that work in different domains and agricultural sub-sectors (e.g. horticulture and arable 

farming, animal husbandry, green living environment, agro & rural economics, agro & food technology). 

Wageningen Research has a strong track record in multidisciplinary projects and is involved in hundreds of FP6, 

FP7 and Horizon2020 projects and many other large national and international research projects. The Wageningen 

Research institute involved in this proposal is Wageningen Plant Research and more specific the applied research 

unit for Field Crops of Wageningen Plant Research. Wageningen Plant Research operates in the entire agricultural 

plant production chain and covers all aspects from improving crop performance, sustainable production and 

entrepreneurship. Its major goals are the transfer of scientific knowledge into practice with the development of 

practice-oriented solutions to farmers and the whole agronomic sector. To realize this, the applied research units 

of Wageningen Plant Research have expertise on the cutting edge of development of new knowledge and support 

of innovation practices. The organisation is leading in co-innovation approaches with farmer groups, SME’s and 

stakeholders and is experienced in developing and monitoring of new innovation concepts combined with hands 

on experience in facilitating and guiding innovative groups. 

Role in ADAPTaTREE 

The applied research unit Field Crops of Wageningen Plant Research has a long history of both international 

(research) cooperation as well as cooperation with stakeholders from all parts of the production chain. The applied 

research unit involved in this project is specialized in open field crops agriculture, vegetables, ornamentals (nursery 

stock) and fruit. WR – Field Crops is strongly involved in national and international research programmes on 

sustainable fruit production and the economic aspects of the sustainable production in many fruit crops. WR-Field 

Crops performs applied research and focusses on implementing fundamental research results into practical 

solutions, preferably into farming systems. Part of this research are economic analyses and analyses of critical 

success factors. Much of our research is performed as co-innovation with stakeholders to maximise 

implementation. An important role in projects is often, besides research activities, the bridge function between 

research and practice using a multi-stakeholder approach. 

Person profiles in ADAPTaTREE 

Marianne Groot (Female). (WP2 leader) Dr Marianne Groot is team leader of the applied fruit and nursery stock 

research of WR- Field crops and has vast experience of 25 years in economic fruit research. This includes farm 

economics as well as consumer studies. She is experienced with nearly 10 years in programme management for 

the National research programme on entrepreneurship. Has been and is WP leader in the European projects 

ISAFRUIT, EUBerry, DROPSA and EUFruit and is chair of the EUFRIN network (European fruit research 

institutes network).  

Rien van der Maas (Male). Ir. Rien van der Maas is senior researcher production systems, with a vast experience 

of over 25 years in soil, water and nutrients research for fruit crops. The main focus is the water requirement of 

apple and pear orchards, including RDI strategies for growers. Basic research is carried out by semi controlled 

conditions like closed pots and trenches. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Groot, M.J.; Roelofs, P.F.M.M. (2015).Dropsa: Ex-ante economic analysis of proposed strategies for D. 

suzukii and Psa. Dropsa Deliverable 7.1. Randwijk : Praktijkonderzoek Plant en Omgeving, Bloembollen, 

Boomkwekerij & Fruit . PPO report number 2015-10, 19 pp. 

2. Groot, M.J.; Roelofs, P.F.M.M.; Sijtsema, S.J.; Zimmermann, K.L.; Kaim, E.; Zmarlicki, K. (2014) EUBerry: 

economics and marketing for strawberry. EUBerry deliverable D 4.5. Randwick: Praktijkonderzoek Plant 

en Omgeving, Bloembollen, Boomkwekerij & Fruit, - 25 pp. 

3. Groot, M.J.; Roelofs, P.F.M.M.; Kaim, E. ; Sijtsema, S.J. ; Zimmermann, K.L. ; Zmarlicki, K. (2014). 

EUBerry: Competitiveness and marketing strategies of sustainable berries validated for improved health 

benefits - Introduction to the project and preliminary results. In: Proceedings of the Tenth International 

Symposium on Vaccinium and Other Superfruits. - Leuven, België : ISHS, Tenth International Symposium on 

Vaccinium and Other Superfruits, Maastricht, The Netherlands, 2012-06-17/2012-06-22 - p. 337 - 342. 

This proposal version was submitted by Diego INTRIGLIOLO MOLINA on 04/09/2019 15:52:23 Brussels Local Time. Issued by the Funding & Tenders Portal Submission System.



 

[ADAPTaTREE] 21 

4. Roelofs, P.F.M.M.; Groot, M.J. (2012). ProfitFruit: Decision Support System for Evaluation of 

Investments in Fruit Production. In: Proc. XXVIIIth IHC – IS on the Challenge for a Sustainable Production, 

Protection and Consumption of Mediterranean Fruits and Nuts. - Brussel: ISHS, IS on the Challenge for a 

Sustainable Production, Protection and Consumption of Mediterranean Fruits and Nuts, 2010-08-22/2010-08-

27 - p. 447 - 453. 

5. Voogt, W., van Dijk, P., Douven, F. & van der Maas, M. P., 2014. Development of a soilless growing system 

for blueberries (Vaccinium corymbosum): nutrient demand and nutrient solution. Proceedings of the 

Tenth International Symposium on Vaccinium and Other Superfruits. van Kooten, O. & Brouns, F. (eds.). 

Leuven, België: ISHS, Vol. 1017. p. 215-221  

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. EUfruit (EU – H2020, thematic network): European Fruit Network. Our role: besides roles in new fruit 

varieties, reduction of residues and fruit quality, WP leader: Secure sustainable fruit production. 

2. EUBerry (EU-FP7). The sustainable improvement of European berry production, quality and nutritional value 

in a changing environment: Strawberries, Currants, Blackberries, Blueberries and Raspberries. Our role: WP 

leader and task leader for competitiveness and marketing strategies including economic evaluation. 

3. DROPSA (EU-FP7) Strategies to develop effective, innovative and practical approaches to protect major 

European fruit crops from pests and pathogens. Our role: besides roles for entomology, fytopathology and 

knowledge dissemination, WP leader for Economic analysis. 

4. Isafruit (EU-FP6). Increasing fruit consumption through a trans-disciplinary approach delivering high quality 

produce from environmentally friendly, sustainable production methods. Our role: besides Pillar leader post-

harvest, WP leader: Trends in European fruit consumption, Task leader: Economic analysis.  

Significant infrastructure and/or any major items of technical equipment 

Less applicable for economics, except for the cooperation within Wageningen Research with other business units 

in the case of other crops or more fundamental research on specific disciplines as well as the cooperation with 

Wageningen University chairs.  

 

Partner nº 10 
Desarrollo de Estrategias Exteriores 

S.A. (DEX) 

www.grupodex.com/ 
 

Description of the organisation 

DEX SA is a research and consultancy company whose main objective is to provide specialized knowledge and 

advice to companies and the public sector in Strategic Planning, Social and Economic Development, International 

Relations and Communication. It has developed a particular expertise in the preparation of sector-based or 

territorially-based Strategic Plans. It has got a long experience in the preparation and management of European 

Territorial Cooperation projects and on rural development strategies under the Leader programme. 

The company has a flexible and highly qualified staff, formed by a multidisciplinary team of experts in 

Communication, Law, Trade, Economy and Engineering, with a deep experience in international relations and 

profound knowledge of local, regional, national and international institutions' activities and procedures: 

• Communication and dissemination strategies and activities. 

• Elaboration of Strategic Plans. 

• Elaboration of Local Economic Development Strategies. 

• Analysis of Proposals for the development of new economic activities, Entrepreneurship & Social Innovation. 

• Feasibility studies and Business Plans. 

• Structural and Socio-economic Impact Studies. 
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DEX has carried out research and working documents in different spheres, such as: regeneration of urban areas; 

development of rural areas; support to SMEs; tourist development strategies; museums and other cultural 

infrastructures feasibility studies; economic feasibility and funding of transport systems and infrastructures; impact 

in protected spaces; employment strategies, etc. 

The company has been involved in over 50 EU-funded transnational cooperation projects, including FP7, 

INTERREG and other Territorial Cooperation Operational Programmes, Lifelong Learning, Erasmus Mundus, 

Culture, Progress, Equal and other previous Employment initiatives. With an experience of over 20 years in the 

management of EU funded projects, DEX has a solid experience in dissemination actions, inter alia, the design of 

communication plans, website structure and contents, the elaboration of newsletters and press releases, networking 

activities, and organisation of dissemination events and conferences. 

Role in ADAPTaTREE 

Leading the WP7, DEX will bring to the ADAPTaTREE project its wide experience in the development and 

implementation of communication and dissemination strategies in European projects. Besides, DEX will be in 

charge of establishing the tools needed for internal communication and project management.  

DEX will also be part of the WP2 working group, bringing its expertise in the development of cost-benefit analyses 

and socio-economic studies. 

Person profiles in ADAPTaTREE 

Fernando Méndez-Navia (Male). Graduated in Law by the University of Oviedo with additional studies in 

Economics at the University of Oviedo, he has 22 years’ experience in local and regional economic development 

issues, European integration and international economic relations. He is the managing partner and CEO of DEX 

Group since 2001. He is vice-president of Compromiso Asturias XXI, a civil society initiative to bring together 

Asturias professionals working abroad to contribute to the social and economic development of the region. 

Fernando is a professional with broad experience in project planning, strategic development, international relations 

and innovation management. Knowledgeable about issues surrounding public policies and local and regional 

development. Skilled in developing programmes that improve talent retention and attraction, economic change and 

social innovation. Experienced in using a variety of web-based tools and management systems, open source and 

social networks to create virtual learning and support environments, discussions forums and blended learning 

resources. 

María Goy (Female). María graduated in Economics and Journalism at San Pablo CEU University in Madrid. She 

also holds a Master degree in European Union, as well as additional studies in Trade and Commerce. She is 

currently specialized in the preparation and subsequent management of transnational cooperation projects of 

several EU programmes (e.g. Life, Interreg, Erasmus+, Lifelong Learning Programme, FP7, H2020, Daphne, 

Erasmus Mundus). María has extensive experience of transnational working and has played a key role in the 

implementation and delivery of transnational activities at DEX. She is concretely in charge of capacity building 

and communication issues of several transnational projects. Previously, she worked as trade adviser at the 

Commercial Office of the Embassy of Spain in Ho Chi Minh City (Vietnam) and as a journalist for Spanish media. 

Jonás Coppen (Male). Mining Engineer by the University of Oviedo. He also holds a Master in Business 

Administration. He is currently specialized in the preparation and management of Research, Innovation and 

transnational projects of several EU programmes (Horizon 2020, Life, RFCS, Interreg). Both in his previous job 

as a project manager at the Cluster of Energy, Environment and Climate Change (University of Oviedo) and now, 

Jonás has been in charge of developing communication and promotion activities of several European projects.  

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Rural Development Plan under the Leader programme for several Local Action Groups. 2015. 

2. New opportunities for the development of the Peri-urban Agriculture in the metropolitan area of Asturias. 

2014-2015. Commissioned by a Leader cooperation project between 5 LAG. 
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3. Value Added of the Atlantic Products and Natural Resources. 2014. Analysis of the strategies carried out by 

companies and organizations to enhance the value and improve market access of marine related products and 

resources. 

4. Industrial Strategy for Asturias. 2014. Analysis and proposals for the improvement of the competitiveness of 

the Asturias industry and the regional council support programmes. Commissioned by the Regional 

Development Institute of the Principado de Asturias (IDEPA). 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

Over the last five years DEX has provided support and produced research documents to several EU funded projects 

under European Territorial Cooperation, H2020, Erasmus Mundus, and others. Some of the more relevant are: 

1. Adaptaclima. Funded by the ETC South West Europe Programme, The aim of the project is to ensure the 

practical application of this scientific knowledge through visible actions by all the agents engaged in the fight 

against climate change and in the processes of adapting to this phenomenon that is altering the composition of 

the atmosphere, affecting sea levels, currents, ecosystems and coastlines, leading to climate extremes such as 

drought and flooding. 

2. Innovate. Innovation for Territorial Change. Funded by the ETC Atlantic Area Programme, the project aims 

at boosting the relationship between talent, research, knowledge, creation and economic development, using 

clustering methodologies at regional and transnational level. The project involves 7 partners representing all 

countries of the Atlantic area sharing a common challenge: implementing new initiatives and ideas to stimulate 

economic conversion out of their regional endogenous potential. 

3. Harvest Atlantic. Funded by the ETC Atlantic Area Programme, the objective is to identify and exchange 

good practices and sustainable solutions, based on innovation, diversification and marketing for economy 

related with maritime resources, with the aim to improve the socioeconomic situation of the Atlantic coast. In 

particular, it will contribute to the enhancement of competitiveness and innovation capacities in four specific 

subsectors of the maritime economy: biotech and nutraceutical, RDT in navigation and gliding technologies, 

halieutic industry and green maritime energy. It also tackles the transversal issues of the value added of the 

Atlantic products, natural resources and of the human capital. 

Significant infrastructure and/or any major items of technical equipment 

N/A 

 

Partner nº 11 

Assemblee des Regions Europeennes 

Fruitieres Legumieres et Horticoles 

(AREFLH) 

www.areflh.org 

 

Description of the organisation 

The Assembly of European Horticultural Regions (AREFLH) is a European non-profit association. It represents 

the voice of the fruit and vegetables and horticultural regions and their producer's organisations in Europe. It gathers 

20 regions and 25 Associations of producer's organisations which globally represent 55% of the European 

production of fruits and vegetables. 

The purpose of AREFLH is to represent and defend the economic and social interests of regions and producers in 

the European institutions. It is also a platform for exchanging experiences and good practices in order to foster 

partnerships and joint actions and promote innovative actions. 

AREFLH has participated in several EU projects and has developed an excellent know-how in communication 

and dissemination practices related to the fruit and vegetable sector. Through our website, monthly newsletters, 

weekly AREFLH flashnews, our members are constantly informed about European, national and regional news. 
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With its knowledge of the fruit and vegetable sector’s stakeholders and their necessities, AREFLH is able to reach 

out to most actors in the fruit & veg supply chain. Also, Areflh’s research and innovation committee provides 

advice and expertise on various themes regarding the whole value chain, from the producers to the end consumers. 

Role in ADAPTaTREE 

As part of the consortium, AREFLH will contribute to the dissemination and communication activities for the 

Adaptatree project. Specifically, dissemination activities will raise awareness about the project activities, inform 

the fruit industry about the project’s results, engage target groups and beneficiaries, promote the project results in 

order to transfer the know-how and methods to others stakeholders as well as ensure a fruitful exchange within the 

scientific community. 

More precisely, AREFLH, together with the project partners will carry out the following activities: 

• Participation in Fruit and Vegetables fairs across EU communicating and disseminating project progress and 

results (Fuit Logistica in Berlin, Fruit Attraction in Madrid, Macfrut in Rimini, Prognosfruit, Interpera, Journée 

Technique la Morinière. Medfel). 

• Networking activities with Sisters Projects such as EUFRUIT and involvement in networking activities with 

other projects funded under the same call. 

• Media Engagement Plan (MEPLAN): development of a strategic plan to optimise engagement with the media. 

• Organization of one technical workshop during the project. 

• With the aim at maximising citizen awareness and public exposure, organization of a “Food and Global 

Warming” Day (tentative name) on World Environmental Day ( one day June 2021 and another one June 

2023). 2 dissemination sessions for the general public.  

Person profiles in ADAPTaTREE 

Pauline Panegos (Female). Secretary General. Master degree in economy and environment from the University 

of Bordeaux. Experienced in Research and Innovation Policies in her previous role at Areflh as Policy Officer in 

charge of European programmes, where she coordinated Areflh’s work in several EU Horizon 2020 projects 

(budget definition, project proposal, task management). At present Secretary General of Areflh. 

Andrea Tivoli (Male). Experienced policy officer with a demonstrated professional history in EU public affairs, 

lobbying and strategic communications. Skilled in policy monitoring and analysis, drafting of policy papers and 

briefings, coordination of internal committees and working groups. Strong communication skills in 4 languages 

(EN, FR, IT, ES) and good experience in EU project management. M.A. in Law, Economics and Management - 

European Studies from SciencesPo Bordeaux and International Master in European studies. Currently EU Policy 

Officer in charge of EU policies and EU programmes overseeing H2020 projects. 

Laetitia Forget (Female). Master degree in Languages, in charge of the Areflh’s communication strategies. 

Experience in strategic communications, creation of promotional material and visual layouts as well as in event 

organization. Has created most of AREFLH’s publications (AREFLH guide on R&I, CMO White Book, AREFLH 

Yearbook, EU project dissemination material for several CSA projects, and other materials). 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. White Book on the Fruit & Vegetable Common Market Organisation, 2017. 

2. AREFLH, Freshfel, Euvrin, Eufrin, The Strategic Research and Innovation Agenda (SIRA), 2016. 

3. AREFLH,Vers de nouvelles règles pour le secteur européen des fruits et légumes: Analyse approfondie dans 

les pays du sud de l’Europe, 2015. 

4. AREFLH, Guide on the European Research and Innovation Programmes for Fruit & Vegetable, 2014. 
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A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. ECO- ZEO, “Developing a pool of novel and eco-efficient applications of zeolite for the agriculture 

sector”, 2012-2016, FP7-Environment- Institut de Recerca I Tecnologia Agroalimentaries (IRTA). 

http://www.ecozeo.eu  

2. EUFRUIT, The European Fruit Network, 2016, Thematic network H2020, Aarhus University, 

http://eufrin.org/index.php?id=55  

3. EFOOD CHAIN, “Stimulating innovation in the food supply-chain through smart use of ICT: assisting SMEs 

participate in digital supply chains in the Single Market”, Call for tender No 110/PP/ENT/CIP/11/C/N01C021, 

DG Enterprise & Industry, (2012-2014) 

4. PRECIRIEG, INTERREG SUDOE, Coordinator, (2007-2008) 

5. ALTERBROMIDE, Dissemination of Sustainable Alternatives to Methyl Bromide, Call for proposal: 

FP6-2004-SSP-4, Funding scheme: CA - Coordination action, Coordinator, (2006-2009) 

Significant infrastructure and/or any major items of technical equipment 

N/A 

 

Partner nº 12 Hochschule Griesheim (HGU) 

www.hs-geisenheim.de  

Description of the organisation 

The University of Geisenheim (HGU) has recently (January 2013) been founded by the former Research Centre 

Geisenheim and one branch faculty of the HSRM (University of Applied Sciences). Before and since then the HGU 

provides excellent research and teaching in the areas of viticulture, horticulture and beverage technology. It aims 

at bridging basic and applied sciences thus bringing basic research into application in the field for the benefit of 

consumers, growers, advisors and public administration. The HGU currently employs a staff of about 470 people, 

including scientists, technical and administrative personal. The HGU is financed by the Hessian State Ministry for 

Science and Art.  

In addition to practice-oriented undergraduate studies, cooperative research-based master programmes are offered. 

Furthermore, Hochschule Geisenheim University has the right to confer doctoral degrees in cooperation with other 

doctorate-granting universities. The university has an infrastructure platform for climate impact research on special 

crops, which is unique in the world to simulate future climate conditions in the open field (FACE (Free Air Carbon-

dioxide Enrichment)). HGU has access to a total of 24ha own experimental vineyards and the entire production 

chain from field to the final product are available. 

Teaching and studies form the bridge between practice and classical-university research at Geisenheim. Currently 

approximately 1.700 students are enrolled at Geisenheim. Applied and fundamental research is at the heart of 

Geisenheim`s research activities in the field of Applied Biology, Viticulture and Horticulture, Landscape 

Architecture and Urban Horticulture, Wine Science and Beverage Processing Technology, Analytical Chemistry 

and Microbiology and Economics.  

The Geisenheim campus offers modern laboratories, media and seminar rooms as well as lecture theatres. At HGU 

a diverse international environment exists, which includes a wide variety of language courses, a total of 152 co-

operations with universities and research institutes from 46 countries - 47 of which are Erasmus co-operations. 

Role in ADAPTaTREE 

Geisenheim University (HGU) maintains a unique FACE facility (VineyardFACE) to investigate the influence of 

elevated CO2 in near future scenario on two different grapevine varieties (Vitis vinifera L.) namely Riesling and 

Cabernet Sauvignon. The Department of General and Organic Viticulture will be able to test the effect of the abiotic 

stress factor of elevated CO2 concentration by measuring physiological parameters e.g. photosynthesis and 
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chlorophyll fluorescence but also on berry development to estimate the adaptive ability under field conditions. 

Therefore, we will be involved in the WP 3, 4 and 6 (Adaptation traits, acclimation and epigenetics and Orchard 

& Vineyard level upscale). It is possible to test the acclimation ability of potted grapevines originated from the 

greenhouse under ambient and elevated CO2 concentrations in the FACE facility. 

Person profiles in ADAPTaTREE 

Prof. Dr. Manfred Stoll (Male). Head of Department of General and Organic Viticulture 

Studied biology at Würzburg, followed by a doctorate at the University of Adelaide (Australia) and post-doc at the 

University of Dundee (Scotland) with a focus on ecophysiology and remote sensing. Worked as a wine consultant 

in the Franconian region. Since 2005 at the Research Centre Geisenheim and subsequently the University 

Geisenheim University. Since 2015 head of the Department of General and Organic Viticulture. Expertise: Biology, 

Viticulture and Physiology, Viticulture, ecophysiology, remote sensing, precision viticulture. 

Dr. Susanne Tittmann (Female). Studied biology at University of Jena, subsequently doctorate in ecophysiology 

in 2010 on the influence of different light qualities on growth of horticultural plants”. Since 2010 scientist at the 

Department of General and Organic Viticulture. Expertise: Rootstock field trial to investigate the different 

physiological response to abiotic stresses; long lasting experience working in the FACE system to identify the 

response of two different cultivars under elevated CO2 concentration; Research interest on gas exchange, 

chlorophyll fluorescence, photosynthetic pigments, growth behavior 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Wohlfahrt Y, Smith P, Tittmann S, Honemeier B, Stoll M (2018) “Primary productivity and physiological 

responses of Vitis vinifera L. cvs. Under free air carbon dioxide enrichment (FACE).” Eur. J. Agron. 101: 149-

162 

2. Lafontaine M, Tittmann S, BenGhozlen N, Stoll M (2018) “Grapevine rootstocks result in differences in leaf 

composition (Vitis vinifera L. cv. Pinot Noir) detected through non-invasive fluorescence sensor technology: 

Rootstock and leaf composition detected by sensors.” Aust. J. Grape Wine Res. 24: 327-334 

3. Diago MP, Bellincontro A, Scheiweiller M, Tardaguila J, Tittmann S, Stoll M (2017) “Future opportunities of 

proximal near infrared spectroscopy approaches to determine the variability of vineyard water status: Near 

infrared spectroscopy to assess vine water status.” Aust. J. Grape Wine Res. 

https://doi.org/10.1111/ajgw.12283  

4. Diago MP, Bellincontro A, Scheidweiler M, Tardaguila J, Tittmann S, Stoll M (2017) “Future opportunities 

of proximal near infrared spectroscopy approaches to determine the variability of vineyard water 

status.” Australian Journal of Grape and Wine Research 23 (409-414). 

5. Schultz HR, Stoll M (2010) “Some critical issues in environmental physiology of grapevines: future challenges 

and current limitations.” Aust J Grape Wine Res 16 (1):4-24 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. Vinerobot [EU-Grant agreement ID: 610953] 

2. Innovine [EU-Grant agreement ID: 311775] 

3. AdViClim [EU- LIFE Grant agreement ID: 13 ENVFR/001512] 

4. FACE2FACE – Effects of climate change [LOEWE: http://www.proloewe.de/en/face2face ] 

Significant infrastructure and/or any major items of technical equipment 

VineyardFACE facility was first planted in 2013 using field grown vines (Vitis vinifera L. cvs. Riesling and 

Cabernet Sauvignon) including a full infrastructure of environmental sensors. 
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Partner nº 13 

Barcelona Supercomputing Center - 

Centro Nacional De 

Supercomputacion (BSC) 

https://www.bsc.es/  

Description of the organisation 

The Barcelona Supercomputing Center - Centro Nacional de Supercomputación (BSC), created in 2005, has 

the mission to research, develop and manage information technology in order to facilitate scientific progress. At 

the BSC, more than 350 people from 40 different countries perform and facilitate research into Computer Sciences, 

Life Sciences, Earth Sciences and Computational Applications in Science and Engineering. The BSC is one of the 

four hosting members of the European PRACE Research Infrastructure as well as one of the first eight Spanish 

“Severo Ochoa Centre of Excellence” awarded by the Spanish Government. 

The Earth Sciences Department of the BSC (ES-BSC) was established with the objective of carrying out research 

in Earth system modelling. The ES-BSC activities are focused on global climate modelling and prediction are based 

on research, development and predictions with the EC-Earth climate forecast system. It also undertakes research 

on the development of dynamical and statistical methods for the prediction of global and regional climate on time 

scales ranging from a few weeks to several years, with a special focus on technologies that allow high-resolution 

modelling. The formulation of the predictions includes the development and implementation of techniques to 

statistically downscale, calibrate and combine dynamical ensemble and empirical forecasts to satisfy specific user 

needs in the framework of the development of a climate service. 

The assessment of the sources of predictability and the limitations of current climate prediction systems to exploit 

them, especially over Europe, inspires many of the publications by the unit. Besides contributing to the 5th phase 

of the Coupled Model Intercomparison Project (CIMP5) critical for the UN IPCC Fifth Assessment Report (AR5), 

global climate research activities at ES-BSC enable provision of various historical reconstructions and initial 

conditions to the EC-Earth community for analysis of climate dynamics and for seasonal to decadal climate 

predictions. The ES-BSC is already active in the planning and design of the future coupled climate model 

intercomparison project, CIMP6, and is preparing to make key contributions including the groundbreaking high-

resolution climate simulations with EC-Earth. Over the years, the department has been active in numerous 

European Projects including, in FP7 and H2020 not only as partner but also as coordinator. It is also currently 

involved in at least five COPERNICUS projects coordinating one of the actions. 

Role in ADAPTaTREE 

For this project, the BSC undertakes research on the development and assessment of dynamical methods for the 

prediction of essential climate variables for agriculture. The formulation of the predictions includes the 

development and implementation of techniques to calibrate dynamical ensemble forecasts to satisfy specific user 

need in the framework of the development of a climate service.  

Person profiles in ADAPTaTREE 

Dr. Albert Soret (Male). Dr. Albert Soret holds a PhD in Environmental Engineering from the Polytechnic 

University of Catalonia (Barcelona). He is head of the Services group at the Earth Sciences Department of the BSC. 

The group host ~24 engineers, physicists, social scientists, economists, communication experts, and air 

quality/climate researchers who try to bring the latest developments in earth sciences to the society. He is a postdoc 

researcher with 14 years of experience in the areas of Air Quality and Climate. His main expertise includes emission 

modelling, meteorological modelling, air quality modelling and climate services. His research facilitates 

technology transfer from local, national to international levels to advance sustainable development in key sectors 

such as energy, urban development, infrastructure, transport, health, and agriculture and water management. He is 

the principal investigator of the S2S4E project (EC-H2020). Member of the External Advisory Board of 

Clim2Power (ERA4CS). Work Package leader within Clim4Energy (Copernicus), VISCA (H2020) and MAGIC 

(Copernicus) and he is also involved in EC-FP7 and H2020 projects and CAMS contracts: NEWA, EUPORIAS, 

SPECS, IMPREX, PRIMAVERA, CAMS95 and APPRAISAL. 
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Dr. Nube Gonzalez (Female) received a degree in Physics from the University of Salamanca (USAL). She studied 

a Masters in Meteorology and Climatology at the Complutense University of Madrid (UCM) under a fellowship 

from “la Caixa” Foundation. She joined the Climate Investigation and Application Group (GICA) of the USAL 

under a FPI fellowship, where she holds an international PhD in “Research and Development of Geotechnologies” 

in year 2015. Her Doctoral Thesis, entitled “Evaluación de las teleconexiones climáticas observadas y simuladas 

con modelos de CMIP en la región Euro-Atlántica” focus on Northern Hemisphere Teleconnections with outputs 

of Global Climate Models (GCM ́s) from CMIP3 and CMIP5 datasets under different emission scenarios and 

comparison with Re-analysis data. In year 2013 she started to work at Institut Català de Ciències del Clima (IC3) 

in the Climate Forecasting Unit (CFU) where she was involved in the development and communication of climate 

services for energy. Currently, Nube is working at BSC, where her research topic is to understand the forecast 

quality and the predictability sources of the most comprehensive set of sub-seasonal and seasonal probabilistic 

predictions of wind speed and temperature. She contributed to various national and European projects as 

RESILIENCE or EUPORIAS among other. 

Dr. Andrea Manrique-Suñén (Female) has a degree in Physics from Universidad Complutense de Madrid, with 

specialisation in atmospheric physics. She holds a PhD in Meteorology from the University of Reading, UK. She 

has expertise in land surface models, particularly on the role of the vegetation in the exchange of CO2 and energy 

fluxes. Her doctoral thesis is entitled: “The treatment of vegetation in land surface models: implications for 

predictions of land-atmosphere exchange” were the modelled effects of changes in environmental variables on the 

carbon and energy exchange are analysed. In BSC she is working with sub-seasonal climate predictions, ranging 

from one week to under a season. This work involves performing forecast quality assessments, bias adjustment 

methods as well as the operational implementation of sub-seasonal predictions. She is involved in the IMPREX 

project, performing a quality assessment of hydro-meteorological variables at sub-seasonal timescales. She also 

works for the S2S4E project (sub-seasonal to seasonal climate predictions for the energy sector) in the sub-seasonal 

timescale. 

Pierre Antoine Bretonnière (Male) holds a Masters Degree in "Mathematical and Mechanical Modelling" from 

the Matmeca engineer school in Bordeaux (France). Graduated in 2010, he has worked in several climate research 

institutes (CERFACS - Toulouse - France, Catalan Institute of Climate Sciences - Barcelona - Spain and the Earth 

Sciences Department of the Barcelona Supercomputing Center). His work focuses on climate models outputs, data 

management and model coupling. He was the person in charge of the data management plan in the SPECS FP7 

project and has participated in several other European projects (PRIMAVERA, QA4SEAS,...). He is also involved 

in the Research Data Alliance (RDA) framework as chairman of the "Weather, climate and air quality" interest 

group. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Development of the S2S4E Decission Support Tool (DST; www.s2s4e.eu/dst) an operational climate service 

that integrates, for the first time, sub-seasonal to seasonal climate predictions with renewable energy production 

and electricity demand developed within the S2S4E H2020 project (www.s2s4e.eu). 

2. Soret, A., Torralba, V., Cortesi, N., Christel, I., Palma, Ll., Manrique-Suñén, A., Lledó, LL., González-

Reviriego, N., and Doblas-Reyes, F.J. (2019). Sub-seasonal to seasonal climate predictions for wind energy 

forecasting,J. Phys.: Conf. Ser.,1222, doi:10.1088/1742-6596/1222/1/012009. 

3. Lledó, Ll., Bellprat, O., Doblas‐Reyes, F. J., & Soret, A. (2018). Investigating the effects of Pacific Sea 

Surface Temperatures on the Wind Drought of 2015 Over the United States. Journal of Geophysical 

Research: Atmospheres, 123, 4837– 4849. doi:10.1029/2017JD028019. 

4. Turco, M., A. Ceglar, C. Prodhomme, A. Soret, A. Toreti and F.J. Doblas-Reyes (2017). Summer drought 

predictability over Europe: empirical versus dynamical forecasts. Environmental Research Letters, 12, 

84006, doi:10.1088/1748-9326/aa7859. 

5. Ceglar, A., M. Turco, A. Toreti and F.J. Doblas-Reyes (2017). Linking crop yield anomalies to large-scale 

atmospheric circulation in Europe. Agricultural and Forest Meteorology, 240-241, 35-45, 

doi:10.1016/j.agrformet.2017.03.019. 
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A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

1. Coordination of the H2020 project: Sub-seasonal to seasonal predictions for the energy sector (S2S4E- 

776787) will offer an innovative service to improve the management of renewable energy variability. The main 

result of the project is a Decission Support Tool (www.s2s4e.eu/dst) operational climate service to enable 

renewable energy producers and providers, electricity network managers and policy makers to design better-

informed strategies at sub-seasonal to seasonal timescales. 

2. Coordination of the COPERNICUS contract 512 Evaluation and Quality Control (EQC) function of the 

Copernicus Climate Change Service (C3S) to ensure that the service meets the needs of a range of users for 

high-quality data and information, and in proposing the necessary evolution of the service itself, while shaping 

the research agenda to attend the most important challenges detected. 

3. H2020 project: Turning climate-related information into added value for traditional MEDiterranean Grape, 

OLive and Durum wheat food systems (MED-GOLD-776467). MED-GOLD will develop novel pilot climate 

services focusing on three staples of the Mediterranean food system: Grape, olive and durum wheat. 

4. H2020 project: Vineyards´ Integrated Smart Climate Application (VISCA-730253). The main objective 

of VISCA is making European wine industries resilient to climate changes, minimizing costs and risks through 

an improvement of the production management (quality and quantity of final product), while evaluating its 

replicability to other high-added value agriculture sectors. 

5. H2020 project: PRocess-based climate sIMulation: AdVances in high resolution modelling and European 

climate Risk Assessment (PRIMAVERA-641727) the main objective is to develop a new generation of 

advanced and well-evaluated high-resolution global climate models, capable of simulating and predicting 

regional climate with unprecedented fidelity, for the benefit of governments, business and society in general. 

Significant infrastructure and/or any major items of technical equipment 

BSC is the National Supercomputing Facility of Spain and hosts a range of high-performance computing (HPC) 

systems including MareNostrum IV the new supercomputer that has a performance capacity of 13, 7 Petaflop/s. 

The general-purpose element, has 48 racks with more than 3,400 nodes with next generation Intel Xeon processors 

and a central memory of 390 Terabytes. The second element of MareNostrum 4 is formed of clusters of three 

different technologies. These are technologies currently being developed in the US and Japan to accelerate the 

arrival of the new generation of pre-exascale supercomputers. 

The BSC is a key element of and coordinates the Spanish Supercomputing Network, which is the main framework 

for granting competitive HPC time to Spanish research institutions. Furthermore, BSC-CNS is one of six hosting 

nodes in France, Germany, Italy and Spain that form the core of the Partnership for Advanced Computing in Europe 

(PRACE) network. PRACE provides competitive computing time on world-class supercomputers to researchers in 

the 25 European member countries. 

 

Partner nº 14 
Freshfel Europe - European Fresh 

Produce Association Aisbl 

www.freshfel.org  

Description of the organisation 

Freshfel Europe is the European Fresh Produce Association representing the interests of the fresh fruit and 

vegetable sector in the EU and beyond. Freshfel Europe’s membership incorporates both companies and national 

associations of producers, exporters, importers, wholesalers, distributors, retailers and their service providers. 

Freshfel Europe represents and defends the interests of its members towards the various European institutions in 

Brussels and also serves as a platform for the sector at large to discuss matters of common concerns. 

The staff, comprising of 6 people, deals with diverse policy issues impacting the fresh produce supply chain, in 

particular agricultural policy, research and innovation policy, international trade, food quality & safety, 

environment and sustainability, nutrition & health, and promotion and image. Freshfel Europe has a long track-

record working on these issues with the dedicated support of its membership. 
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Role in ADAPTaTREE 

• Link of research with operational expectations. 

• Facilitate networking between the research community and the fresh produce supply chain. 

• Organize stakeholders’ conferences. 

• Share feedback of projects and discuss way forward through Freshfel operational meetings. 

• Dissemination of findings through information provided to Freshfel members across the chain by means of the 

weekly Freshfel Newsletter, and bimonthly Freshfel Headlines to a broader basis as well as through the 

specialized press. 

Person profiles in ADAPTaTREE 

Helene Deruwe (Female). Policy Advisor & Project Manager. Helene monitors the EU research agenda and the 

EU agricultural policy, has managed Freshfel Europe’s participation in Horizon 2020 projects, and currently 

manages a Promotion Programme for Agricultural products. In terms of research, she focuses on Freshfel’s 

involvement in projects under the Horizon 2020 programme and covers the communication and dissemination of 

the project developments towards the members, partners and external contacts. She is also Policy Advisor of the 

World Apple and Pear Association (WAPA), which is hosted by Freshfel Europe. She is leading the Task Force 

for the European fruit and vegetable research, maintaining a dialogue with policy makers. 

Natalia Santos-García Bernabé (Female). Policy Advisor & Project Manager. Natalia monitors the EU research 

agenda and EU policies in relation to sanitary and phytosanitary measures, market access, and plant health & safety. 

In the area of research, she is involved in the preparation of applications for Horizon 2020 programmes where 

Freshfel is involved as project disseminator. 

Philippe Binard (Male). General Delegate. Philippe covers the overall activities of the secretariat. He is 

responsible for the external representation of the association for all the issues in which the secretariat is involved 

and responds to the Board and Annual Event. He is also the Secretary General of WAPA and SHAFFE, 

organisations which are all hosted by Freshfel Europe. Philippe is a member of the Task Force of the European 

fresh fruit and vegetable related research, maintaining a dialogue with policy makers. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

N/A 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

N/A 

Significant infrastructure and/or any major items of technical equipment 

N/A 

 

Partner nº 15 
Ben-Gurion University of The Negev 

(BGU) 

https://in.bgu.ac.il/en/  

Description of the organisation 

Ben-Gurion University of the Negev (BGU) is one of Israel's largest research universities. Approximately 19,000 

students are enrolled in its five faculties. The University's main campus, the Marcus Family Campus, and two 

smaller campuses are situated in Beer-Sheva. The University also has campuses in Eilat and at Sede Boqer (home 
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to the BIDR). The Department of Life Sciences comprises about 40 active research groups whose members conduct 

cutting edge research across all scales of life, from the determination of protein structures at atomic level resolution 

to the examination of single-celled organisms and multi-cellular systems to the study of whole animals and 

communities. Department researchers rely on a wide variety of experimental systems, including bacteria, archaea, 

yeast, plants, insects, fish and other forms of marine life, rodents, and mammals in their research. As such, the 

basic research endeavours of department scientists are helping to provide solutions to problems related to the 

molecular basis of disease, cellular architecture, aging, life in extreme environments and wildlife conservation. 

Still other department researchers are investigating improved aquaculture techniques, creating enzymes capable of 

performing novel functions, making biofuels and developing an artificial visual system, to name but a few of the 

department’s research projects 

Role in ADAPTaTREE 

The BGU will contribute to the consortium with their vast experience in plant metabolomics. The lab is equipped 

with a comprehensive analytical platform for targeted and noon targeted analysis of primary and secondary 

metabolites as well for an extensive lipidomics coverage. We will use this advance tool in order to study the changes 

in the composition and concentrations metabolites. The BGU team will additionally contribute to the flow of know-

how by training other member’s in the metabolic data interpretation. Thus, the BGU will take an active part in the 

integration of the metabolomics data with other types of OMICS, physiological and phenotypic data collected in 

the frame of the project. 

Person profiles in ADAPTaTREE 

Dr Yariv Brotman (Male) Senior lecturer, Ben-Gurion University of the Negev, Department of Life Sciences 

since 2015. Research subject: Genetics of metabolic traits in higher plants. Research in the group of Dr. Yariv 

Brotman focuses on the use of quantitative genetic approaches for the identification of genes that are involved in 

plant metabolism, and on further functional characterization of those genes by application of different molecular 

biology techniques and transgenic plant approaches. Special focus is given to genes that are involved in lipid 

metabolism. To identify the genetic loci that control the biosynthesis of metabolites and lipids, we utilise the 

growing body of genetic and genomic resources available for plants. Through mass spectrometry based 

metabolomic profiling we can identify metabolomic qualitative trait loci (mQTL). For this purpose, we are 

conducting - using the natural variation that exists in a given plant species - genome-wide association studies 

(GWAS) on three plants species: the model plant Arabidopsis and two agriculturally important crop species, maize 

and rice. In the frame of ADAPTaTREE project will take active part in metabolomics data analysis data integration 

and over all managing the project. 

Qualifications and positions:  

2001-2005 - Ph.D, University of Bar-Ilan, Ramat-Gan, Israel, 2005,  

2005–2008- Postdoctoral position at Weizmann Institute of Science, 

2009–2011- Postdoctoral studies at Max-Planck Institute of Molecular Plant Physiology, Potsdam-Golm, 

Germany, 

2011-2015- group leader at the Max-Planck Institute of Molecular Plant Physiology, Potsdam-Golm 

2015- present -Senior lecturer, Ben-Gurion University of the Negev. 

Dr. Simy Weil | lab manager. (Female) runs the lab’s daily operations. In addition, she is directly involved in 

many of the group’s projects and is responsible for running the metabolomic analysis platform. In the frame of the 

project Simy will take care for coordination of samples handling with consortium members, and with running of 

the analytical platform. 

Dr. Sandra Marcela Correra Cordoba (Female) | Post-doctoral fellow. Sandra is a highly trained scientist of 

vast experience in metabolomics flux analysis, modelling, and bioinformatics, will lead the flux analysis part of 

the project. She obtained her doctorate training at the Max-Planck Institute of Molecular Plant Physiology, 

Potsdam-Golm, that is a world leader in metabolomics. Sandra’s research revolves around developing ways to 

utilize plants for the production of unusually structured lipids that are much needed for industrial purposes. Two 

plants that show great promise in this regard are castor and jojoba. Sandra studies the metabolic networks of these 

plants, with focus on lipids, and is an expert in metabolic fluxes. In the frame of the project her task will be to run 

the LC-MS based metabolomics analysis, and data integration. 
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Leah Rosental | (Female) PhD student. During her master studies at the lab of Prof. Aaron Fait, Ben-Gurion 

University of the Negev, Jacob Blaustein Institute for Desert Research, she gained knowledge and practice in 

genetics and metabolomics. Then she obtained a research scientist position at the USDA-ARS, California, USA. 

There she leads a project in lettuce genetics and breeding program, in collaboration with Prof. David Still in Cal 

Poly Pomona. Her project aims to elucidate genetic and environmental factors that influence premature bolting in 

lettuce. In the PhD Leah study metabolic natural variation in a large panel of tomato accessions under different 

stress conditions. She measures a variety of horticultural and agronomical traits, which she will integrate with the 

metabolomic data. This will yield new gene targets for breeding efforts and will increase our basic knowledge of 

the metabolic reactions that occur in this crucial crop. In the frame of the project her task will be to run the GC-

MS based metabolomics analysis. 

A list of up to 5 relevant publications, and/or products, services or other achievements relevant to the call 

content 

1. Garbowicz, K., Z. Liu, S. Alseekh, D. Tieman, M. Taylor, A. Kuhalskaya, I. Ofner, D. Zamir, H. J. Klee, A. 

R. Fernie, and Y. Brotman. “Quantitative Trait Loci Analysis Identifies a Prominent Gene Involved in the 

Production of Fatty Acid-Derived Flavor Volatiles in Tomato.” Mol Plant; (Septmber 2018) 

10;11(9):1147-1165. 

2. Wu, S., T. Tohge, A. Cuadros-Inostroza, H. Tong, H. Tenenboim, R. Kooke, M. Meret, J. B. Keurentjes, Z. 

Nikoloski, A. R. Fernie, L. Willmitzer, and Y. Brotman. “Mapping the Arabidopsis Metabolic Landscape 

by Untargeted Metabolomics at Different Environmental Conditions.” Mol Plant; 11:1 (Jan 2018): 118-

34. 

3. de Abreu, E. Lima F., K. Li, W. Wen, J. Yan, Z. Nikoloski, L. Willmitzer, and Y. Brotman. “Unraveling Lipid 

Metabolism in Maize with Time-Resolved Multi-Omics Data.” Plant J, 93:6 (Mar 2018): 1102-15. 

4. Tenenboim, H. and Y. Brotman. “Omic Relief for the Biotically Stressed: Metabolomics of Plant Biotic 

Interactions.” Trends Plant Sci 21:9 (Sep 2016): 781-91. 

5. Wu, S., S. Alseekh, A. Cuadros-Inostroza, C. M. Fusari, M. Mutwil, R. Kooke, J. B. Keurentjes, A. R. Fernie, 

L. Willmitzer, and Y. Brotman. “Combined Use of Genome-Wide Association Data and Correlation 

Networks Unravels Key Regulators of Primary Metabolism in Arabidopsis Thaliana.” PLoS Genet 12:10 

(Oct 2016): e1006363. 

A list of up to 5 relevant previous projects or activities connected to the subject of this proposal 

The current focus of my group lies on the metabolomic study of plants (Brotman at al. 2012a; Brotman at al. 2012b; 

Brotman at al. 2013; Riedelsheimer et al., 2013; Szymanski et al., 2014; Bromke et al. 2015; Sade et al., 2015; 

Tenenboim et al., 2016; de Abreu e Lima et al. 2018). We are also integrating metabolomics with genetics mapping 

in Genome Wide Association Studies (GWAS; Wu et al., 2016; Wu et al., 2018). I am further focusing my research 

in the field of metabolomics with special emphasis on lipidomics. In order to do so we initially focus our efforts 

on completing the genetic mapping of metabolic traits (see below), as well as the further characterization of the 

genes identified through the genetic mapping. In addition, I will further pursue our established approach integrating 

metabolomics with transcriptomic data in the context of quantitative genetics. All this allows the conduction of 

genome-wide association studies (GWAS) for the purpose of elucidating the genetic architectures of metabolism. 

Using unbiased genetic approaches enables the identification of novel genes linked to specific metabolites or 

metabolites families. We are currently performing GWAS in Arabidopsis, maize and rice in order to identify 

metabolic QTL (mQTL). To do so, we are first preforming metabolic-phenotypic characterization of primary, 

secondary and lipids metabolites in different accessions of these plants, in different plant tissues, using gas- or 

liquid-chromatography mass-spectrometry (GC-MS and LC-MS) analysis. 

Significant infrastructure and/or any major items of technical equipment 

Fully equipped labs for metabolic extraction and plant molecular biology. Controlled plant growth chambers. Ultra-

performance liquid chromatography coupled with Fourier transform mass spectrometry (UPLC-FT-MS) and Gas 

chromatography: Leco Pegasus GC-MS, Computing data storage facilities and metabolomics and lipidomics data 

analysis software. 
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4.2. Third parties involved in the project (including use of third-party resources). 

Partner 1. CSIC 

Does the participant plan to subcontract certain tasks (please note that core tasks of the project should not 

be sub-contracted) 
YES 

The following tasks will be subcontracted: 

• Informatic application for storing and making accessible to all partners and external users the data generated 

during the project execution. 

• Support for statistical sensitivity analysis of the whole-plant model outputs 

• Informatic support for building Excel files macro for handling data sensors and for pre-processing data  

Does the participant envisage that part of its work is performed by linked third parties No 

 

Does the participant envisage the use of contributions in kind provided by third parties (Articles 11 and 

12 of the General Model Grant Agreement) 
No 

 

Does the participant envisage that part of the work is performed by International Partners (Article 14a of 

the General Model Grant Agreement)? 
No 

 

Partner 4. INRA 

Does the participant plan to subcontract certain tasks (please note that core tasks of the project should not 

be sub-contracted) 
No 

 

Does the participant envisage that part of its work is performed by linked third parties Yes 

INRA is linked to the Bordeaux University by the Join Unit Research between INRA and the Bordeaux University 

“UMR1287 EGFV - Ecophysiologie et Génomique Fonctionnelle de la Vigne”.  

UB will perform and coordinate the analysis of methylation patterns in leaves of stressed and control plants using 

whole Genome Bisulfite Sequencing (BS-seq) as well as the analysis of the populations and distribution of small 

RNAs, and mRNAs profiles. UB will determine the epigenetic regulatory networks involved in stress responses 

focusing on the plant and stresses of ADAPTaTREE.  

UB permanent staff will be involved in the ADAPTaTREE project for a total salary cost of 35000€ 

Does the participant envisage the use of contributions in kind provided by third parties (Articles 11 and 

12 of the General Model Grant Agreement) 
No 

 

Does the participant envisage that part of the work is performed by International Partners (Article 14a of 

the General Model Grant Agreement)? 
No 

 

 

Section 5: Ethics and Security 

No Ethic issues affect this proposal. 
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Other relevant information 

ADAPTaTREE DSS Business Case 

Background 

Decision support systems (DSSs) are tools, usually computer-assisted, that automatically retrieve, process and 

interconnect data from a variety of sources to deliver meaningful information for decision making. Basic elements in 

every DSSs are the raw data, the model (the algorithm to interpret data) and the user interface, although the core 

model component may involve different operations, from analytical data mining (the model base) to more complex, 

problem-solving components (the knowledge engine).  

DSSs do not take final decisions nor operate them, but help to take better informed decisions, by suggesting best 

options. DSSs are expected to provide the decision-maker with a set of alternatives in a given context, enabling 

decision-makers to take into consideration complex and interacting factors which otherwise might be neglected. DSSs 

have become more complex, accurate and reliable as more data becomes available and as research has develop 

correlations between different sources of data. DSSs are widely used for different purposes in many sectors, from 

production to logistics, from marketing to trading, from transport to health care. 

Farming is an area where DSSs can be applied and, indeed, have been applied already for some time (1). The 

availability of large datasets (big data) from different sources (sensors, climate information) and the processing 

capacity is allowing the development of new generation DSSs, far more accurate than initial DSSs, mainly based on 

statistical analysis, which were considered unreliable due to numerous variables affecting crop growth (2). The use 

of DSSs, as other smart farming features, has been rapidly increasing over the last few years, as one of the features 

of smart farming or precision farming (3).  

The IoF project (5) forecast is that farming DSSs will become more and more robust, accurate and reliable, building 

on larger amounts of data: those collected by smart devices on the field but also from other relevant sources, such as 

climatic or genetic data. However, the retrieval and integration of plant data in DSSs is still in the initial research 

stages.  

Objectives 

ADAPTaTREE will develop a proof-of-concept DSSs that integrates key plant physiological data (leaf turgor 

sensors, stomatal conductance models, and stem and fruit diameter variations; data.) responsible for plant adaptation 

to stress, as well as genotype stress-tolerance information, with short, medium and long term climate forecasts– The 

goal is be able to better predict plant performance in responses to changes in the external conditions providing 

recommendations to farmers to adopt orchard/vineyard management strategies (e.g. irrigation and whole tree 

sink:source regulations) better adapted to environmental challenges.  

Expected impact and benefits 

The ADAPTaTREE DSSs will go beyond the existing tools to integrate plant-based sensor data and climate 

predictions into whole-plant mechanistic models to quantify tree water status integrating genetic and physiological 

responses to tree environmental stress. In this sense, the innovative approach of integrating climatic predictions into 

mechanistic models will enable prediction of crop performance under climate extremes (heat waves and drought). 

In addition, the QualiTree model improved in ADAPTaTREE will provide information about the optimal distribution 

of fruit-tree species according to the different climates and soil conditions, the key physiological traits that should be 

considered by breeders for improving genotypes, locate and identify the related genes and their expression and 

identify potential genotypes to be further breeding programs  

Indeed, the ADAPTaTREE model outputs will contribute to develop crop yield forecasting systems based on models 

and weather inputs similarly to what it is already available for annual crops. 

Development actions 

The innovative approach behind the ADAPTaTREE DSS has been successfully tested in olive trees (one of the 

species included in this project) but requires further validation in different species and environments.  

The industry partners BOSCH will improve and adapt existing sensors to monitor the physiological traits identified 

within the project, while CYBELETECH will adapt the physiological models into algorithms within a DSS that can 

translate the sensors reading into indications for the growers. 

Field trials will be conducted to validate the model results under actual field conditions opening-up the possibility to 

test crop and management strategies designed according to the predicted short (1-3 days) and mid (1-3 month) time 

scale climatic forecasts and predictions. 
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Risks and constraints 

Due to its innovative and research-based nature, the development of the ADAPTaTREE DSS is strongly dependent 

on the outcome of WP3 (Adaptation traits), WP5 (Genetic x Environment model integration), and their wrapping up 

in WP6 (Orchard & Vineyard level upscale) that will complete the understanding of the mechanisms that are at the 

basis of plant adaptation and will translate this knowledge into practical solutions for growers. Therefore, the full 

development and testing of the DSS will only be possible in the latter months of the project. 

References 

1. Rinaldi, M., He, Ze. Decision Support Systems to Manage Irrigation in Agriculture. Advances in Agronomy. 

Volume 123, 2014, Pages 229-279 

2. Taechatanasat, P., & Armstrong, L. (2014). Decision Support System Data for Farmer Decision Making. 

Proceedings of Asian Federation for Information Technology in Agriculture. (pp. 472-486). Perth, W.A. 

Australian Society of Information and Communication Technologies in Agriculture. 

3. Wolfert, S., Ge, L., Verdouw, C., & Bogaardt, M. J. (2017). Big data in smart farming–a review. Agricultural 

Systems, 153, 69-80. 

4. de la Rosa, D., Anaya-Romero, M., Diaz-Pereira, E., Heredia, N., & Shahbazi, F. (2009). Soil-specific agro-

ecological strategies for sustainable land use–A case study by using MicroLEIS DSS in Sevilla Province (Spain). 

Land Use Policy, 26(4), 1055-1065. 

5. https://www.iof2020.eu/ 
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