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• Plant Phenomics data challenge and data repositories
• Guidelines portals
• Dataverse data submission
• Plant data standard and their usage in Dataverse
• Impact in data portals

Overview
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Introduction : Plant Phenomics data challenge 
and data repositories
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Phenotype data lifecycle
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Data Acquisition Data computation Knowledge

« Raw » data, pheno/env measurement, variables « Derived»  data,
computed, reduced, 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



p. 8Long Term Plant Phenomic Data Sharing in Generic Data Repositories (Zenodo, Dataverse, e!Dale) Using MIAPPE
2024 Jan 13 / Cyril Pommier

Data repositories

Thematic repositories

Opened

Access Control

Institutes Repositories

National Repositories

Community Repositories

Generalist repositories

Publisher repository

+ partners

+ partners
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Thematic data repositories
• Pros

• Precise dataset description and 
metadata

• Good quality
• Cons

• Not available for all data types (e.g. 
phenotyping)

• Time-consuming publication/curation 
of data

Generalist repositories
• Pros

• Any data type ⇒ flexible
• Minimal publication metadata 

• author, title, description, DOI
• Rapid submission/publication

• Cons
• Weak description (biological material, 

methods, etc.)
• Non-standard formats
• FAIR reduced (less Findability, 

Interoperability, Reusability)
• Need for Guidance and optional 

validators

Data repositories
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Knowledge Hub introduction : RDMKit & 
FAIRCookbook 



p. 11Long Term Plant Phenomic Data Sharing in Generic Data Repositories (Zenodo, Dataverse, e!Dale) Using MIAPPE
2024 Jan 13 / Cyril Pommier

Plant Pheno publication Guidelines

Ecosystem of knowledge documentation portals
- RDMkit: entry point, with links to registries & recipes, provides best practices 

& guidelines to make your data FAIR
- FAIR Cookbook: detailed recipes repository, that help to make & keep data 

FAIR

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

https://rdmkit.elixir-europe.org/
https://faircookbook.elixir-europe.org/content/home.html
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RDMkit - Best practices & guidelines to make your data FAIR
● 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

→ it is no peer-review journal, repository, registry or manual, but it provides you information & links

● Entry to the meaningful piece of documentation for a precise task. 

● Assembly of related but dispersed documentation (e.g. readthedoc.io/isa/chapter 1 then 

readthedoc.io/Biosamples/chapter5 

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 

● 16 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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RDMkit: content organisation
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Data life cycle

General definitions and considerations for each stage of the data life cycle
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Your role

Role-specific tasks in frame of research data management
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Your domain

Data management practices in a domain
• what aspects should be taken into 

account (considerations)
• available solutions
• links to tools and resources explained in 

clear context (when to use them and for 
what purpose) 
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Tool assembly
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Tool assemblies for plant data
Plant phenomics Plant genomics
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Tool assemblies for plant data
Plant phenomics Plant genomics
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Dataverse

https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-
publication.html#step-by-step-process-for-data-submission-and-publication-in-dataverses

https://demo.dataverse.org/

https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-publication.html
https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-publication.html
https://demo.dataverse.org/
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https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-
publication.html#step-by-step-process-for-data-submission-and-publication-in-dataverses

https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-publication.html
https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-publication.html
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Step 1: Dataset creation

sub-dataverse
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Step 1: Dataset creation
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Step 3: Add generic metadata to the dataset
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Step 4: Publish the dataset
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Dataverse dataset example

https://doi.org/10.15454/RGMM07

ElF

https://doi.org/10.15454/RGMM07
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More precise dataset description using MIAPPE

CP
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Generic data repositories limitations

- (Too) broad metadata
- Year, Data type, Author
- Organism: no controlled vocabulary
- Keyword, Subject

- Lacking plant phenomic specific metadata
- Biological material, from species to genetic resource accession
- Traits
- Experiment locations
- …

- Need of dedicated metadata scheme, added to generic data repositories
- As additional metadata → Filling long list in the repository form is not an option
- As companion files

è MIAPPE data standard
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• Data standards for FAIR
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
URI, gene ID, 
accessions ID, Trait 
ID, DOI,…

http://www.miappe.org/
http://www.brapi.org/
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• Phenotype Structure Standard

Minimal Information About Plant Phenotyping Experiment 
www.miappe.org 
• Many stakeholders

◆ Elixir, Emphasis, Bioversity, North American PPN
• Open Community
• Crops and woody plants
• Many Implementation
• Repositories: Generic, GnpIS, BioSample, PHIS, PIPPA, …

Papoutsoglou et al. (2020) Enabling reusability 
and interoperability of plant phenomic 
datasets with MIAPPE 1.1. New Phytol, 
227:260-
273; https://doi.org/10.1111/nph.16544

http://www.miappe.org/
https://doi.org/10.1111/nph.16544
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• MIAPPE Specifications

• Specification 
table
• Sections
• Metadata 

Fields
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• Specification table
• Sections
• Metadata Fields
• Linked and 

organized

• MIAPPE Specifications
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• MIAPPE V1.1 Overview the (ISA) backbone

• Investigation: whole dataset
• Study : one experiment in one location 

for one to several year
• Assay: 
• trait or indice (Pheno or Env) 

observed  
• Level + Trait + Method + Scale/Unit

• Level:
• Plant
• Microplot
• Block
• Trial
• …

Investigation

Study

Assay
(Observed variable)

Data 
file
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• MIAPPE main sections – Biological material

• Plant Material 
◆ Identification
◆ Description

• Multi Crop Passport Descriptor

36

Observation Unit

Sample

Biological material

Material Source: accession, 
cultivar/variety, region of 
provenance, laboratory 
cross, ...

MCPD identification system: 
• Genebank/Lab + Species + 

accession number 
• DOI

Biological material used in the 
study: seed lot, cuttings…

• Lab + internal accession number 
• URI

• Lab + internal accession number 
(mandatory)

• BioSample ID
Plant Samples used in the 
study: detached leaves, ...
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• MIAPPE main sections – Observed Variable (Assay)
• Plant Phenomic Specific Ontology Model:

Trait Method

T1: Plant Height

Unit

U1: cm
U2: mm

+ +
M2: First tassel branch

M1: Total height

M3: Last expanded leaf

M4: Youngest growing leaf

U3: pixelM5: Highest pixel 
corresponding to plant

Phenotyping/environment variable = Trait + Method + Unit/Scale

Slide: 
L Cabrera-Bosquet
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Investigation

Study

Assay
(Observed variable)

Observation Unit

Sample

Expe Factor

Events
Biological material

Environment

Files: data,…

• MIAPPE – Other Important sections
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• MIAPPE V1.1 Overview
Data file content

• Any format (Near Infra Red Spectrum, Images, Image 
Archives references, ….)
• Mostly tabular
• Metadata on each column header

39
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MIAPPE @ Dataverse



p. 41Long Term Plant Phenomic Data Sharing in Generic Data Repositories (Zenodo, Dataverse, e!Dale) Using MIAPPE
2024 Jan 13 / Cyril Pommier

Step 2: Add mandatory metadata for plant phenotyping data
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Maize Example

DROPS project dataset: https://doi.org/10.15454/IASSTN

https://doi.org/10.15454/IASSTN
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MIAPPE Metadata
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MIAPPE Metadata
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Good practice: Human friendly Provenance

Links between files
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Publication of plant experimental data in generic data repositories

https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-
data-publication.html#step-2-add-mandatory-metadata-for-plant-phenotyping-data

https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-publication.html
https://faircookbook.elixir-europe.org/content/recipes/reusability/plant-pheno-data-publication.html
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Publication of plant experimental data in generic data repositories

Used by Metadata 
indexer in the future
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Benefit: Better visibility in FAIDARE Data portal 

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

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

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

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

https://urgi.versailles.inrae.fr/faidare/
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• In the future 
• Indexation 

•  biological material from dataverse
• Observation Variable from dataverse

• Demonstration with BrAPI indexed data

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

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

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

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

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

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

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

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

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

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