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Evaluation and valorization

Rationale

▪ To exploit the PGRs’ potential we require a well-organized system for the evaluation of their traits and 
agronomic characteristics. 

• Increasing application of automated phenotyping systems: portable sensors, image analysis, spectral 
imaging, drones, machine learning approaches. Who can do a survey of the available systems and how to 
enlarge their applications? 

▪ EVA (established by ECPGR and supported by EUROSEEDS) defined public/private partnerships for the 
characterization of field crop and vegetable PGR in multiple environments, with a focus on traits of interest 
for breeders. How to summarize results in a kind of database to help users to collect comparable dataset? 

▪ ECPGR working groups have developed a series of crop-specific minimum descriptors based essentially on
qualitative, or semi-quantitative features. Why not quantitative traits? 

▪ MIAPPE, Crop ontology, planteome database have proposed minimum information, ontologies and data 
exchange/database formats to enhance FAIRness of phenotypic data. Check the crop-specific minimum 
descriptors, then do recommandations

▪ A distributed European RI on plant phenotyping (EMPHASIS) exists, based on controlled conditions, field 
phenotyping, modelling, and data and computational services. How to connect EMPHASIS RI with PRO-GRACE? 
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Expected goals
▪ To map and review the various initiatives

▪ To interconnect these various initiatives 

▪ To establish a cooperation between the EMPHASIS RI, the various below actors*, and the final 
users 

▪ To set agreed evaluation standards for ex-situ and in-situ PGR collections accessible through 
the EURISCO information system 

Actors
⁻ IPGRI: International Plant Genetic Resources Institute, supported by CGIAR
⁻ EVA: European Evaluation Network
⁻ ECPGR: European Cooperative Programme for Plant Genetic Resources
⁻ MIAPPE: Minimum Information About Plant Phenotyping Experiments
⁻ EMPHASIS: a RI that enables researchers to use facilities, resources and services for plant phenotyping across Europe
⁻ EURISCO: European Search Catalogue for Plant Genetic Resources
⁻ EUROSEEDS: “the voice of the European seed sector…”
⁻ AGENT: Global Access to Plant Genetic Resources



DLVB
#

Description/Tasks Due Date Lead 
partner

Type and 
dissemination 
level

D4.1 Unified, crop-specific standards and protocols for the evaluation of the 
phenotypes and agronomic characteristics of PGR, incorporating the ECPGR, 
MIAPPE, Crop Ontology, EMPHASIS and final user recommendations and 
methodologies (version 1)

M11
Nov. 2023

INRAE
P3

Public report

D4.2 Workshop on the evaluation of in situ and ex situ PGR collections, organized 
in collaboration with the EMPHASIS RI

M18
Jun. 2024

EUROS
P13

Worshop and 
Public report

D4.3 Unified, crop-specific standards, protocols and descriptors for the evaluation 
of the phenotypes and agronomic characteristics of PGR, incorporating the 
ECPGR, MIAPPE, Crop Ontology EMPHASIS and final
user recommendations and methodologies (version 2)

M24
Dec. 2024

CREA
P15

Public report

D4.4 Interconnection of the different phenotype databases with the central 
EURISCO information system

M28
Apr. 2025

INRAE
P3

Public DEC —
Websites, patent
filings, videos, etc

Deliverables

WP4. Evaluation and valorization
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D4.1/D4.3 - Unified, crop-specific standards and protocols for the evaluation of 
the phenotypes and agronomic characteristics of PGR

Link ~ WP1 – D1,1 – Standards for collecting and displaying phenotypic data and images – Month 11 = Nov. 2023
WP2 – D2,1 – Minimum quality standards for genebank operation – Month 11 = Nov. 2023

Cf. the FAO Genebank standards

• 4 crop groups identified 

• For each group: traits important for breeding (e.g yeld, resistance, quality etc)

• Identify the minimum set of required metadata describing the phenotypic experiment

○ Which is the minimum phenotypic dataset: passports, phenotypes (MIAPPE), images ?

Examples from previous projects (e.g. the G2P-SOL pepper phenotypic kit)

• Links with standards from ECPGR, MIAPPE, Crop ontology, EMPHASIS; ELIXIR, AGENT

version 1 = D4.1
Lead partner: INRAE, CREA
Due Date : Month 11 =  Nov. 2023

version 2 = D4.3
Lead partner: CREA, INRAE
Due Date : Month 24 = Dec. 2024
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Partners : ENEA, MAICH, IPGRI, NORDGEN, IPK, KIS, EUROS,CRI, UPV, INIAV, NBGK, CNR, RSR, RBGK, NASC, WORLDVEG
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Who can help for D4.1/4.3 ?
Previous initiatives

• ECPGR: Maria José Diez UPV

• EMPHASIS: Gabriele Bucci, CNR, Roland 

Pieruschka, IBG

• EVA (IPGRI): Sandra Goritschnig, CGIAR, 

Filipo Guzzon, Lorenzo Maggioni

• MIAPPE, ELIXIR: Michael Alaux, INRAE, Cyril 

Pommier, INRAE

• EURISCO: Stephan Weise IPK, Maria 

Antonietta Palombi CREA

End-users

• Breeding companies : 

⁻ Nick Vangheluwe, EUROSEEDS

• Plant genetic genebanks represented by a 
few institutes

⁻ INRAE, GAFL: Rebecca Stevens, 
Véronique Lefebvre

⁻ CREA: Pasquale Tripodi, Patrizia Vaccino, 
Ignazio Verde, Maria Antonietta 
Palombi; Elisabetta Mazzucotelli, Elisa 
Vendramin, Sabrina Micali

⁻ UPV: Jaime Prohens

Who else? 

Evaluation and valorization



Identify crop groups and contact persons for 
developing crop-specific methods for crop evaluation

4 crop groups
- Fruit trees: Ignazio Verde (CREA), (?)

- Fruit vegetables: Veronique Lefebvre (INRAE), Maria Joes Diez (UPV) and 
Jaime Prohens (UPV)

- Leafy vegetables: Filippo Guzzon (CGIAR), (?)

- Grains (cereals, pulses): Filippo Guzzon (CGIAR), Patrizia Vaccino (CREA), 
Elisabetta Mazzucotelli (CREA)

Evaluation and valorization



First strategic objective for Novembre 2023

• D4.1 : Develop crop-specific methods for crop evaluation, incorporating 
the ECPGR, MIAPPE, Crop ontology and EMPHASIS RI standards and 
protocols and the suggestions of the final users (breeders and seed 
companies).

• Review and map all the existing initiatives relating to the 4 crop groups

• 1th version (D4.1) Terms (or Category) and Traits (qualitative and quantitative, 
discrete and continuos
• Traits preferably those important for breeding

• 2nd version (D4.3; December 2023) methods and scales

• Harmonization of  the existing initiatives 



Evaluation and Valorization D n. 4.1

Prepare a multiple-entry table in which, for each 
crop group, we enumerate the characteristics 
that are important for evaluation 
Prefer characteristics important for breeding rather than botanical or 
varietal classification such as DUS tests
e.g. 
⁻ Yield
⁻ Quality characteristics (before and after processing)
⁻ Resistance to biotic stresses 
⁻ Tolerance to abiotic stresses
⁻ Plant and root architecture
⁻ Etc,

❖ Likely a table is not the ideal tool to summarize this work
➔ Contributions from informatician are welcome
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WP4. Evaluation and valorization

A series of initiatives such as the Minimum Information about a Plant Phenotyping Experiment (MIAPPE), Crop Ontology, 
and the Planteome database, EMPHASIS have proposed minimum information, ontologies, and data exchange/database 
formats to enhance the FAIRness of phenotypic data. 
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Deliverable n. 4.1

How to organize the existing Initiatives? For which use? For who? 



Deliverable n. 4.1

Crop Ontology: Examples



Evaluation and Valorization D n.4.3
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Integrate a methodology for measuring 
characteristics (for D4.3)

Types of descriptor, methods and scales
★ Qualitative

○ Binary (0; 1)
○ Sequencial (vigor, e.g 1-9)
○ Not sequencial (e.g colors; more than 2)

★ Quantitative
○ Discrete (e.g number of seeds)
○ Continuous (e.g Plant height)



Evaluation and Valorization D n.4.3
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Integrate information from other initiatives 
(ECPGR, EVA, MIAPPE, EMPHASIS, etc.) (D4.3)

The final report of these two deliverables (D4.1 and D4.3) should be a 
Review Position Paper involving PRO-GRACE participants and other 
RI’s and EU projects such as:
EMPHASIS
ELIXIR
MIAPPE
AGENT
EVA (IPGRI)
ECPGR
EURISCO
Etc.



Thanks for 
your attention.
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