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FAIR Plant Phenomics Data Management Tools and 
Guidelines
Some current practices in Elixir and Emphasis European Infrastructures

www.elixir-europe.org
https://emphasis.plant-phenotyping.eu
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Scope: Phenotype to genotype integration and management

Environment

Genetics
Genomics
Omics

Phenomics

Plant Breeding
Genetic variations by Traits

Climate Change Studies
Genotype by Environment

Dispersed (no central repo)
Heterogenous
Getting Standardized

Dispersed
Heterogenous

Mostly centralized
Homogenous data
Heterogenous metadata
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• ELIXIR
• European Infrastructure for life sciences data
• Slovenia , France, Germany, Portugal, UK, Belgium, Italy, Nl…
• https://elixir-europe.org/communities/plant-sciences 
• FAIR data management, software, training, …

• EMPHASIS
• European Infrastructure for Plant 

Phenotyping
• France, Germany, Belgium, UK, …
• https://www.plant-phenotyping.eu 

Plant data standards: involved EU research infrastructures
Gathered to solve Pheno to Omic data management and integration

https://elixir-europe.org/communities/plant-sciences
https://www.plant-phenotyping.eu/
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Data lifecycle: many types of phenotypes datasets

« Raw » data, pheno/env measurement, variables
« Derived» data, indicators
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Derivation, Reduction

Genotype Treatment N input Date Rep Fusariose

Soissons low input 15,3225129 15/11/2011 1 5

Soissons low input 15,3430556 16/11/2011 2 7

Data Acquisition Data computation/Integration
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Wilkinson et al.
The FAIR Guiding Principles for 
scientific data management and 
stewardship.
Scientific Data 3 (2016)

« Raw » data, pheno/env measurement, variables
« Derived»  data, indicators

Derivation, Reduction
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« Raw » data, pheno/env measurement, variables « Derived»  data, indicators

Derivation, Reduction

VARIABLES
● Raw Measures Pheno & Env
● Data cleaning
● Traceability, Reproducibility & Provenance 

INDICATORS
● New computation for each 

scientific question
● One experimental dataset → 

many derived dataset 

Raw data long term conservation

Genotype Treatment N input Date Rep Fusariose

Soissons low input 15,3225129 15/11/2011 1 5

Soissons low input 15,3430556 16/11/2011 2 7

Genotype Treatment Fusariose

Soissons low input 6
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Plant Data standards 
Semantic

◆ Description of the data
◆ Controlled vocabularies: term name and 

definitions
◆ Ontologies: semantic links between terms
◆ Biologist driven

Structure
• Formatting and Organizing the data

• Data Models

• Standards : CSV, VCF, GFF, MIAPPE 
(www.miappe.org) , etc…

• Biologist & Computer scientist driven

Technical
• Data integration and sharing

• Interoperability : tools and systems

• GA4GH 

• Breeding API www.brapi.org 

• Computer scientist driven

Persistent Unique 
Identifiers
DOI, URI, gene ID, 
accessions ID, Trait 
ID, …

http://www.miappe.org/
http://www.brapi.org/
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• www.miappe.org  
• Crops and woody plants
• Single experiment 
• Multilocal multiyear network
• Field
• Greenhouse
• Many stakeholders

• Elixir, Emphasis, Bioversity CGIAR, North 
American PPN

• Open Community
• Request for comments
• Github Feature requests
• Mailing lists
• Meetings & Workgroups

• Phenotype Structure Standard
Minimal Information About Plant Phenotyping Experiments 

Version 1

•2015
•Initial Checklist

Version 1.1

•2019
•Data model formalisation

Version 1.2

•2024
•Minor additions
•RFC opens in January à shared through the mailing list

http://www.miappe.org/
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• Biologist Friendly
• Clear definitions and examples
• Excel templates
• Trainings

• Computer scientist friendly
• Model, implementations, formalisation

• Minimal and sufficient list of metadata:
• The objective of the experiment
• Who contributed to the experiment
• What were the experimental procedures
• What was the biological material experimented
• ...

• Phenotype Structure Standard
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• Phenotype Technical Standard, MIAPPE Implementations

• Ontology, OWL Implementation
• https://github.com/MIAPPE/MIAPPE-ontology  
• http://agroportal.lirmm.fr/ontologies/PPEO 
• Data model representation
• Formal concepts and constraints

• File Archive
• ISA Tab: data + metadata
• RO Crate

• Web Services
• Breeding API
• International collaboration
• Standard Open Web Service API 
• Information Exchange, Main target: Breeding
• Excellence in Breeding platform (CGIAR, Peter Selby)

• Data repositories
• Any BrAPI compliant DB (GnpIS, PHIS, PIPPA, …)
• Generic data repositories (Dataverse, Zenodo, e!Dale, …)

https://github.com/MIAPPE/MIAPPE-ontology
http://agroportal.lirmm.fr/ontologies/PPEO
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• www.miappe.org

• Github 
• https://github.com/MIAPPE/MIAPPE

/tree/master/MIAPPE_Checklist-
Data-Model-v1.1

• MIAPPE Specifications

http://www.miappe.org/
https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE_Checklist-Data-Model-v1.1
https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE_Checklist-Data-Model-v1.1
https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE_Checklist-Data-Model-v1.1
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• Specification table
• Sections
• Metadata Fields

• MIAPPE Specifications
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• Specification table
• Sections
• Metadata Fields
• Linked and organized

• MIAPPE Specifications
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Community guidelines portal : RDMkit - Best practices and guidelines 
for FAIR data management

● A “wikipedia-like” knowledge base website, free and open

● Describes how to manage research outputs according to FAIR principles

● Portal to other online resources used by RDM professionals and researchers

URL: https://rdmkit.elixir-europe.org/

Recommended in the Horizon Europe Program Guide as the “resource for Data Management 
guidelines and good practices for the Life Sciences”
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RDMkit in numbers

● Contributors are experts in RDM and/or in scientific domain in ELIXIR and beyond

● Managed by an editorial board 
● ELIXIR members from several Nodes 

● lead for  “FAIR Data & Resources” at the  Office of Data Science Strategy at  NIH

● The content is curated by members of the ELIXIR RDM Community
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Plant Pages 
https://rdmkit.elixir-europe.org/plant_sciences 

https://rdmkit.elixir-europe.org/plant_sciences
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• Dataverse
• Zenodo
• e!Dale

• PAG Computer Demo
• Saturday the 13th at 13:30 Town and Country D

Plant Phenomic assembly
Publish in generic data repositories https://rdmkit.elixir-

europe.org/plant_phenomics_assembly 

https://rdmkit.elixir-europe.org/plant_phenomics_assembly
https://rdmkit.elixir-europe.org/plant_phenomics_assembly
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• Step by step procedure 
• Publish data @ EBI
• Ensure interoperability from Pheno to Geno

Plant Genomic assembly
Publish Sequence and Variation @ EMBL-EBI https://rdmkit.elixir-

europe.org/plant_genomics_assembly
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Data Integration between silos, From Phenotyping to Genotyping

Material Source IDs

Material Source DOI

Material Source latitude

Infraspecific name (Riesling, 
Chasla, …)

Biological Material ID

Alternate IDs (project)

Material Source IDs

Material Source DOI

Material Source latitude

Infraspecific name (Riesling, 
Chasla, …)

Biological Material ID

Alternate IDs (project)

Phenotyping DB

https://urgi.versailles.inrae.fr/faidare/ 

Community data 
discovery portals

https://urgi.versailles.inrae.fr/faidare/
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FAIDARE: Global Plant Research Data discovery portal

Literature Bioschemas 
sources

Genetics
Genomics

Historical 
Datadiscovery

Phenomics

Full text 
+ 

Fine criteria
+ 

Link back

Dataverse

https://urgi.versailles.inrae.fr/faidare/ 

https://urgi.versailles.inrae.fr/faidare/
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• 33 databases indexed all over the world

FAIDARE: Global Plant Research Data discovery portal

Minimal generic
(Data Discovery)

France

EVA

Europe

United States
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• 33 databases indexed all over the world
• Simple full text search 

• Ontology based synonyms

FAIDARE: Global Plant Research Data discovery portal
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• 33 databases indexed all over the world
• Simple full text search 

• Ontology based synonyms

• Dedicated filters
• Data type 
• Taxonomy
• Genetic resources
• Crop Ontology
• Gene Ontology
• …

FAIDARE: Global Plant Research Data discovery portal
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• 33 databases indexed all over the world
• Simple full text search 

• Ontology based synonyms

• Dedicated filters
• Data type 
• Taxonomy
• Genetic resources
• Crop Ontology
• Gene Ontology
• …

• Friendly community managment
• Join the Federation support

FAIDARE: Global Plant Research Data discovery portal
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www.elixir-europe.org
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