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Plant Phenotyping scope

Trait/Variable :
e definition of an observable characteristic
* Yield

Phenotype : A trait/Variable with a value
* Yield = 6T by hect

Properties

* Morphological, physiological, biochemical or

agronomic
Quantitative or qualitative
Highly heterogeneous

Environment
* Except primary phenotypes

P=GxExC

Polysemic
* Measure in a Phenotyping experiment
* Characterisation of a Plant Genetic resource
* Association with genetics (QTL, GWAS)
* Association with a gene function

]
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Phenotype data lifecycle

« Raw » data, pheno/env measurement, variables

Soissons
x high N

Soissons
x low
input

Charger
x high N

Data Acquisition

Charger
x high N

Soissons
x low
input

Soissons
x high N

Charger
x low
input

Soissons
x high N

Soissons
x high N

Derivation, Reduction

Genotype Treatment N input Date Rep Fusariose
Soissons low input 15,3225129 15/11/2011 |1
Soissons low input 15,3430556 16/11/2011 | 2

INRAZ elj

Plant phenotyping data management

2026 03 10 / Cyril Pommier

Data computation

« Derived» data,

computed, reduced, indicators

Soissons Charger
x high N x high N

Soissons Charger
x low x low
input input

Genotype Treatment Fusariose

Soissons

low input 6
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Leafarea (m?)
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Phenotype data lifecycle

Soissons
x high N

Soissons
x low
input

Charger
x high N

Data Acquisition

Charger
x high N

Soissons
x low
input

Soissons
x high N

Charger
x low
input

Soissons
x high N

Soissons
x high N

« Raw » data, pheno/env measurement, variables

Derivation, Reduction

Genotype Treatment N input Date Rep Fusariose
Soissons low input 15,3225129 15/11/2011 |1
Soissons low input 15,3430556 16/11/2011 | 2

Data computation

computed, reduced, indicators

« Derived» data,

Soissons
x high N

Soissons
X low
input

Variety

Clp]?rﬁel\: charger is

X hig . . resistant

Publication o

Charger fusazlose

x low : ut e],f

input intensive =
cultural |
practice
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Wilkinson et al.

The FAIR Guiding Principles for
scientific data management and
stewardship.

Scientific Data 3 (2016)
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Phenotype data lifecycle

Data Acquisition Data computation

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

computed, reduced, indicators

Charger
x low
input

Soissons Charger
x high N x high N
Soissons Charger
x high N x high N

soissons W Soissons Derivation, Reduction
Soissons
x low x low high N
input input xhig

Publication

Soissons Charger
x low x low
input input

Charger Soissons Soissons
x high N x high N x high N

Genotype Treatment N input Date Rep Fusariose

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

Genotype Treatment Fusariose

Soissons low input 6

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

INDICATORS

e New computation for each
scientific question

VARIABLES

e Raw Measures Pheno & Env

e Data cleaning

e Traceability, Reproducibility & Provenance
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> Plant Phenotyping data reuse, WHY ?

* One experimental dataset =» many papers/reuse
* https://doi.org/10.1016/j.tplants.2025.09.001

ColPrids

Trendsin Plant Science ¢2
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& Wy bt

Reassessing data management in IS
increasingly complex phenotypic datasets
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indoors + fields, 2014
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E.J. Millet, et al. 2016, Genome-wide analysis of yield in
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E.J. Millet, et al. 2019, Genomic prediction of maize yield

J. Bouidghaghen, et al. 2023 Genomic prediction indoor to
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S. Alvarez Prado, et al. 2018, genetic variability of stomatal
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L.C. Maistriaux, et al.2024, Aquaporine expression
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B. Ali, et al. 2024, High-dimensional multi-omics

S. Lacube, et al. 2020, Crop Models, Simulating the effect of
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https://doi.org/10.1016/j.tplants.2025.09.001

> Plant Phenotyping data reuse, HOW ?

Document and trace Trait methods and protocols

Agree on variable/trait methods and units
 Final project meeting =2 Oups, data cannot be compared among partners

List and identify plant material
Localise experiments
Organise raw and derived data

Document all data matrice columns
* No PH_Johnl and TGW_Jane2 columns
* Anybody should understand your dataset without calling you

.
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> Plant Phenotyping data reuse, in practice ZUral

* Open science based on FAIR Data principles

FaR DATA PrRINCIPLES

HoW DO You

OPEN B .X2Q FUE /HERG
AH! . D
Wilkinson et al., The FAIR Guiding 218
Principles for scientific data
management and stewardship.
Scientific Data 3 (2016)
E:Iable Access:ble |nterc:-perabbe Rausable
Ids Open Protocole Semantics License
Index Perenial Linked Data Well described
Metadata Metadata Vocabularies Provena ocr?gin, process, methodology)
Description Standards

INRAQ eli)ii W EMPHASIS
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https://SStardata.inﬁgﬂl
FAIR 5 * Open Data - be pragmatic

Progress towards FAIR and Open Data requires multidisciplinary cooperation
Data linked to other datasets ‘

* Biologists
e Bioinformaticians

* Ontology/semantics specialists ‘xxw,: J %g.

Data in a non-proprietary format

Data in a structured format f &

Data on the web, open licence Bioinformaticians

Progressing towards FAIR and Open Data requires a multidisciplinary cooperation :
. * Biologists
INRAS E’?@" » Bioinformaticians

Plantphenotypingd o Specialists of ontologies/semantics P-9
2026 03 10/ Cyril P¢ .


https://5stardata.info/en/

https://Sstardata.inﬁgﬂl
FAIR 5 * Open Data

Progress towards FAIR and Open Data requires multidisciplinary cooperation

Data linked to other datasets
Data identified with a Persistent YO XK
Identifier (URI) ——

N
‘nnd
Data in a non-proprietary format . N
= O‘)E
Data in a structured format
AN Genetics
Data on the web, open licence Genomics
‘ ot f\ _ Phenomenon
_ , @E% Agronomy
‘f @ Metabology
‘ .
INRAG eli)ir W EMPHASIS You Ontologists
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https://5stardata.info/en/

Plant Phenotyping data reuse, (really) in practice
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S 1G]
Plant Data standards Technical T
Structure * Data integration and sharing
* Formatting and Organizing * Interoperability : tools and systems
- Data - GA4GH %

* Dataset description & Metadata _ -
° Breeding APl www.brapi.org $2BrAP|

* Data Models, templates
* Computer scientist driven

henotyping Variable, Biological Material

tandards : VCF, GFF, MIAPPE, etc... _ _

, , o _ Persistent Unique
Biologist & Computer scientist driven S

Cultivars, Q\%

Accessions, MCPD,,
72

Semantic Biterely
Description of the data
Controlled vocabularies: term name and definitions
* Phenotyping Variables (trait+method+scale)
* Ontologies: semantic links between terms

* Biglogist driven o
INRAZ Eli'éﬁ" W EMPHASIS & Crop Ontology
' p. 12

Plant phenotyping data manageimnent
2026 03 10 / Cyril Pommier


http://www.brapi.org/

Plant Structure Standard
Biologist Friendly
» Definitions and clear examples
e Excel templates
* Trainings
Minimum and sufficient list of metadata
Computer scientist friendly

* Explicit data model: ISA-Tools and Breeding API
(BrAPl) compatibility.
 Validation framework and toolbox
Includes established standards
e MultiCrop Passport Descriptors (MCPD): plant
material identification
* Crop Ontology: description of measurement and

calculation methods
Specification with several implementations

o®
INRAD elixir W EMPHASIS
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2026 03 10 / Cyril Pommier

(7)miappe

.
OAgroPor(al

Browse  Search  Mappings Recommender  Annotator  Projects

Plant Phenotype Experiment Ontology @RDAE‘ "

Summary Classes Properties Notes Mappings Widgets

Details

ACRONYM

visisiuTy

DESCRIPTION

=
=1

Factor Value y

Public

The Plant Phenotyping Experiment Ontology, PPEQ, is an implementation of
the Minimal Information About Plant Phenotyping Experiment. It lists and
organises all the informations necessary to describe and reuse a phenotyping
dataset following FAIR principles (Findable Interoperable Accessible Reusable).

Investigatio Publication
Ndentifker, Tite) eon
1
Person Ervironment |
{Mame, Contact, Paratre e Parameter Value
Affiliatians)
fn
Lo ]
S Event : 5
Poestion TIMIBG. " o feodatars [ Event Dal e
Design) (Type, Description}
-
Biclogical Material
{Organism, Source)
Obzerved Variable

nit _d.n [ 2] 2 - d
iType, Coordinates) ?ata;".e in  La | (Tradt, Method, Scale)
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MIAPPE Implementations & Technical Standards

Databases and data repositories
e Any Breeding API (BrAPI) compliant DB (GnplS, PHIS, PIPPA, ...)
* Generic data repositories (Dataverse, Zenodo, e!Dale, ...)

Web Services
* Breeding APl www.brapi.org @ B API
* International collaboration o r
* Standard Open Web Service API

* Information Exchange, Main target: Breeding
* ELIXIR, EMPHASIS, Excellence in Breeding platform (CGIAR, Cornell Peter Selby)

File Exchange
* MIAPPE XLSX Templates https://github.com/MIAPPE/MIAPPE/Templates
* Project workflows
* |SA Tab: data + metadata
* RO Crate

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

.
INRAD elixir W EMPHASIS
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http://www.brapi.org/
https://github.com/MIAPPE/MIAPPE/Templates
https://github.com/MIAPPE/MIAPPE-ontology
http://agroportal.lirmm.fr/ontologies/PPEO

Phenotype Semantic Standard: Ontologies

* Description of plant traits and characteristics

* www.cropontology.org

Representation model, ie Framework
* Trait + Method + Scale
e Scale: unit, rating scale
 Trait: Entity (e.g. leaf) + Characteristic (surface)

Collection of ontologies by species

* Ontology creation by Community/Project possible

* Solves : Potentially time-consuming contribution to ontologies

Recommended in certain cases

Publication
 Agroportal
* https://entrepot.recherche.data.gouv.fr/dataverse/vo-inrae

O AgroPortal

Ontology Lookup Service

Vitis Organ ontology

Wheat Crop Ontology
Walnut Trait Ontology
Woody Plant Ontology

INRA eli)Xic W EMPHASIS
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for agricultural data
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http://www.cropontology.org/
https://entrepot.recherche.data.gouv.fr/dataverse/vo-inrae
https://entrepot.recherche.data.gouv.fr/dataverse/vo-inrae
https://entrepot.recherche.data.gouv.fr/dataset.xhtml?persistentId=doi:10.15454/SBXYSV
https://entrepot.recherche.data.gouv.fr/dataset.xhtml?persistentId=doi:10.15454/3EDMCP
https://entrepot.recherche.data.gouv.fr/dataset.xhtml?persistentId=doi:10.15454/AV5RT2
https://entrepot.recherche.data.gouv.fr/dataset.xhtml?persistentId=doi:10.15454/JB2WCE

Crop Ontology in practice Zyral

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

EN - B

M1: Total height

M2: First tassel branch

M3: Last expanded leaf
M4: Youngest growing leaf U1l: cm
U2: mm
T1: Plant Height One TRAIT = 9 VARIABLES
M5: Highest pixel U3: pixel

corresponding to plant

L CabreralNRAZ

Plant phen
2026 03 1C
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MIAPPE & BrAPI ADOPTION E‘HRGI

* Transparent for users
* Using data standards without noticing it

* BrAPIl Implementation = MIAPPE Compliant

+ Databases RBIAPI e e o s e e

* FAIDARE (incl GnplS) AGENT
. e Listari Irvsisune of Pl Geoetios dnd Crom FL Reses ch I1PE), Beinformuics e Inksrmmtion
i PHIS/SIXtIne ﬁ!"- [echirdoey (BT
« European Sl ELIXIR and EMPHASIS a*AGENT
* VIB, NIB, ITQB, WUR, ... e
* CGIAR
* Breedbase Practical Haplotype Graph (PHG)
° Solegenomics ﬁj_'c-‘ EA-I_L.‘.J'I‘.'I:J:E-HMLA‘
. G .
* FAIRDOM-Seek | Sommmms | esonoss
* Generic data repositories (Dataverse, Zenodo) AT e
e BrAPi tools %_:} Dfﬁ-'“h T h:’::;,., Dewersty rr s Technciogy
* https://brapi.org/compatibleSoftware —
* ELIXIR, EMPHAS|S = |
INRAZ eliXir W EMPHASIS '
Plant phenotyping data management p.17
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https://brapi.org/compatibleSoftware

> MIAPPE SPECIFICATIONS

]
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MIAPPE Specifications ZUral

e The latest specifications, data model overview Rl Pl

e The latest specifications field list with descriptior MIAPPE

E New Phytologist

°*  www.miappe.org Methods ) OpenAccess (&) (§)

master - MIAPPE / MIAPPE_Checklist-Data-Mode Enabling reusability of plant phenomic datasets with MIAPPE 1.1

Evangelia A. Papoutsoglou®, Daniel Faria, Daniel Arend, Elizabeth Arnaud, loannis N. Athanasiadis,
Inés Chaves, Frederik Coppens, Guillaume Cornut, Bruno V. Costa, Hanna Cwiek-Kupczyriska, Bert
Droesbeke, Richard Finkers, Kristina Gruden, Astrid Junker, Graham J. King, Pawet Krajewski, Matthias
Lange, Marie-Angélique Laporte, Célia Michotey, Markus Oppermann, Richard Ostler, Hendrik Poorter,
Ricardo Ramirez-Gonzalez, Ziva Ramsak, Jochen C. Reif, Philippe Rocca-Serra, Susanna-Assunta Sansone
MIAPPE tamplates , Uwe Scholz, Frangois Tardieu, Cristobal Uauy, Bjorn Usadel, Richard G. F. Visser, Stephan Weise, Paul
J. Kersey, Célia M. Miguel, Anne-Frangoise Adam-Blondon, Cyril Pommier 24 ... See fewer authors ~

cpommier resolve merge conflicts

MIAPPE_mapping PPE/tree/master/MIAPPE C

MIAPPE _Chacklist-Data-Modal-v1, 1-Appendix

First published: 14 March 2020 | https://doi.org/10.1111/nph.16544 | Citations: 10

bodel-v1.1


http://www.miappe.org/
https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE_Checklist-Data-Model-v1.1

MIAPPE Specifications

Specifications table
11 Sections
Metadata Fields
Definitions
Examples

Cardinalities
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MIAPPE Specifications

Specifications table
11 Sections
Metadata Fields
Definitions
Examples
Cardinalities

Data model : Links
between sections/concepts
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MIAPPE overview ngm

. . Investigation = Dataset
* Investigation: full dataset

» fields, greenhouse, ...
 One to many location Study A Study B

* One to many years France Italy
2013 2013-2014

Study C

Germany
2018-2024

e Study: experience
* One location/site
 One or more years

Plant Plant
* Assay: Measures Measures
e trait or indice (Pheno or Env) :
e Trait + Method + Scale/Unit uPlot Pot
WEENES WIEENIES
P o  Variable B

| ey
INRAZ eliXir W EMPHASIS Community
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> MIAPPE TEMPLATE EXAMPLE

Only mandatory sheets

]
INRAZ eliXir W EMPHASIS
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Aachancks Dais Goi = Dath TNRAE > Dmics > URGE =

n L] L] L] - LU?GI
A multi-site experiment in a network of European fields for W
assessing the maize yield response to environmental scenarios
==
e 1== Mitet, Emile J.; Pommie Cyrit Buy, Méanie; Nagsl, Axal: Kruljer, Wilen: Welz-Bolduan, Therese; Lopez,
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README

MIAPPE Version 1.2

Here srr dricnibed the fferent varts of Hhs templase and ther pespostaer linids,

Calaur code for theets and columns:
= Red : mandatory

= Groen @ recommanded

- Black:: §f available

- Mo ; read-only

IPitit SthgaiOm

renigeioes ars msaeh pregmrrres Wi defred sra. They can eest ol efean
S L O BT | thel p G i 0SB pradvHioTedind pAOETITENS
gtk QIR G PR (R S T e g g

Thia e & gy
Frekd Brevi o Ehgabahady W Gad 1D T il B Bt B e
Akbreviadon Frrvaod paionld aTemrigatarT s irm
Hustifiar coemprising T cnGla e of s
Dullrian PR ton A RhaRE FOMING e BabimEaDn ol | FRAOTEA RBIEDE MRG ReTIERERD Varan.
Pl el g il @i Brvl Tha Bdobdesn g b L]
rumbs 2! Be naeigeys o Bel ralduion
Tha mge
el -
Acnpaataey 5 Abairg i Temperite Chmalid | STl de
e} Lol g corm . Palky Rl gl
[Enmmizha EBE 12342478 Ganadacn ard Dwanidy Patere Ferasl adapiaw b
GapnaeTer. R, wlthi @ Mg COA AT o | Dl Qi
T Vgl (PR Listuh el
Inrrgen
Formai Uricim oerrifiar Foms i fuboed |
Study
& nhuchy jor @ apariTeni) corpisee a8 wmsan al
W Tyl sl Taka B AR 8 DTl Dk (iR R
Thin recfen @ rendrfony
Fald Siudy unigus ID Sty St
Asbresiaton whedyid whuchy Tite
Livergum idgnifen: pormpeming B =eme or
harifar lor ra nethriond datsbans foatrg | Mars, farar-medabee e sommasng D
e T B of (e Aty da1s, 85 the Wy T——
=P ! B phusdp o thal owblufsss
T eremkar
BB AZIAEETE | e Ui vy Bpd
Byl Mg IR T 3161 g 23 g
‘e pIpanm
Fgwemal Lifvaj o wlmeridnd Fapa o] [0}




> MIAPPE Investigation zUra

R ST R N R

A B [
investigationid investigationTitle investigationDescription ‘
hittps://doi.org /10.15454//IAS5TN A multi-site experiment in a network of European fields for assessing the  This dataset comes from the European Union project DROPS (DROL

[ 3 README Investigation Study Data file Biological Material Environment Observation Unit Experime

3 E
Barre de formule -
suhmissiunl]atnl publicReleaseDate license miappeVersion

G

] 2018-10-10 2019-03-270cC BY-SA 4.0]1.2

.
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> MIAPE Study

A C D E F

studyld | studyTitle studyDescription studyStartDate studyEndDate contactinst
Gail2 ' Biogemma Gaillac 2012 ‘Maize European phent 14/05/2012 27/10/2012 Biogemma
Gail3 Biogemma Gaillac 2013 Maize European phent 13/05/2013 25/10/2013 Biogemma
Gral3 Biogemma Graneros 2013 Maize European phent 13/11/2013 03/04/2014 Biogemma
Nerll Biogemma Nerac 2011 Maize European phent 13/05/2011 08/10/2011 Biogemma
Nerl2 Biogemma Nerac 2012 Maize European phen: 27/05/2012 10/10/2012 Biogemma
Nerl3 Biogernma Nerac 2013

Maize Eumpean phem

IEIEIE,."IEIH

llflﬂﬁ‘.ﬂl.i Hm-gemma

" README study
é H | ] K

| locationCountry | siteMame | locationLatitude | locationLongitude | locati onAltitude |

FR Gaillac 43.9 1.89 49

FR Gaillac 439 1.89 49

e Plus additional descriptors

» expeDesignDesc, expeDesignType, obsUnitDesc, growthFacilityDesc, growthFacilityType,

culturalPractice, expeDesignMap
* Project specific custom columns

.
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> MIAPPE Person

B

peii P& oM ame

2 1]

personEmail personld

E

personRole

F

pérsomnaffiliation

| QRCID: (000-0002-2913-4892
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author

Biometris, Department of Plant Science, Wageningen Unlversity & Research
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> MIAPPE Biological Material Zyl

 MIAPPE Mandatory (RED) and recommended fields ( ) + any additional information
* Material source: Genebank Accession (e.g. B73_INRAE) or cultivar (e.g. RENAN)
* Biological Material : Seed lot (e.g. B73_INRAE_2023)

| biologlcalMatorialld I arganism genus | spocies thpltl?ﬂﬂﬁ:lm{ materialSourceld maberialEounceDol materialSourcefccNumber |AccessionHodding Parentl Farent1Synonym ParentlHolding
11430 _H NOBITAXON 4577 P mays 11430 inracl1430_H hit i, 4 11430 H inra 11430 _usda 11430_usda UsDA
A3 H WO TRON-45T T fea mays A3 inracid H hittps:ffdod. orgf10. 15454,/GAHORA a3 H Inra A3 _inra AZ nra INAA
AFLD H HOBITAXONA5TT i miys AILD inracA310_H Fretps:ffided arpfl0, 15854 /CITVT A310_H inra AJ10_infa AILD_inra INRA
A34T H HOBITAXOMNAST? fea mays AJ4T inracA3aT H hittps:ffidod, orgf10. 15454/ 08 CHHP A34T H Imra A34T inra AZ4T nra INRA
AATd_H HONTAXON-A5TT e mays ASTA inracA3 T4 _H hittpes:ffdod orgf10. 15454, 700 TF AATE_H inra AATA_inra AT _inra INRA
A3T5_H NOBITANONASTY Iea mays A3TS inracA3 75 _H hittps:ffdod orgfl0, 15454, 1GFT 0N #375_H inra AATS_inca AITS_inra INRA
AS54 M HOBNTAOONA5TT Fi i) mays AS54 inrachS54_H https:ffdod.orgf10. 154549 £410% 4554 _H inra A554_inra #554 _jmra INEA
ASETNT U AICQITANOA AT TT T e Lo T inea-AEEINT L kertme fladnd meaf1n TEACANIADT 3 AEC TN B8 lmen REC TN sards ASETNT airaln ugna

. Biological Material = Enwironmenl Observation Linit Experimantal Factor Event Sample
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> MIAPPE Observed Variable 2Rl

TRAIT + METHOD + UNIT
 Minimal template

* Fits most needs (including Prowild)

B E o E F ] H J | L] L
I warisbleld | wainnl aPa |\'=I1|H|ﬁn|'h-hlr| traiMame l EratAcc lumber atodkame Irrm methocDenc mathoaiiaf | -nﬂl*l—l wcalndcchomber

Wean tempersture (5] during right by comidering tima
conarue of DHMPETATLNE AgainGt the Rh). Temeeraiune thould

Trighe Mg ht temperatune: [EPO - DO0000 T Maght ak termpershine E1PO- 0000006 WighE temperature m PO 0000001 b recorsied in o wheather 13a%ion clonse 1o the feld, Cotsign degree [1PO:00000LE
K Sivlar ool thows EEPD :D000003 Seohadt kT EIPO 0003007 Solad radia o meads E1PD-00000LE Imercespid raohathon. Wom2 EIPO 000001 T
I’hl Sod water potendgal ab i ak} Lol water potential £1PG: GO00008 Soll wwier potential r DIPO: 000000 iy erage woil water potential, #1 fhees depths mi.m-3 L1P0: 000008
etk FETOpReD nened by @ recironenental maavoee [§ EEPCDO0OD00S. Epstvimientall practon E PO D000 Doimpsrtion &5 dmatk EIPO:O00D0LE Celsis degree EIPDD0DDOLE
Trrax I rraam gir tempera e [EPO: 00000 Maximal abr b bare L1PO-0000010 W admmarm air tempes £1PO; 00000 S Meaiumed lamperatre Celdubos degree [1PQ:0000010
ASI_GODS Anthess 1o siking imereal GO base 8,451 WMIPO:DO00001 Asthash LBng inereal C0_3Z-0000001  Anthesss sfiing imber MIPO-2000001  Caloulaied &5 growing-Segree unils of growing degroe days  Rincae J, NeSmith D (11 GOD: growing MIPO-3000001

Invastigation m Data file Biological Materia Environmant Crasenation Linit Expenmeanial Factor Ewent Sample
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Variable ID
MIPO:0000001 ASI_GDDS8
MIPO:0000002 FFLW_GDDS
MIPO:0000003 MFLWE

Trait name Trait class Trait description

Trait 1D

Variable name

Variable synonyms Context of use
Anthesis to silking interval GDD base £ Flowering
Female flowering days to silking GDD Flowering
Male flowering days to anthesis GDD | Flowering

> MIAPPE Observed Variable

Full Crop Ontology Template (not needed in Prowild )
Growth stag Variable status Variable Xref Institution

Trait synonyms

CO_322:000C Anthesis silki Phenological Anthesis silking interval

CO_322:000C Silking time Phenological Silking time
CO_322:000C Anthesis tim: Phenological Anthesis time
EDJJA_IM:&:IJ‘H:"“ Wi Aaramarmicrasl Caadlineg wtame

Method D

Kiethod name

Fernale flowering time
Male flowering time

Carlii smsmr

Méethod class  Method description Formula

parameter values (Th =
8-o=f and To = J0-==l)
Caleulated as growing-degree units  that maximized
of grosying degres days between cofrelations belwean

MIPCZ000001  Anthesis siling intenal - Compatation Computathon sowing and 50% anthesis, sites

parameter values (Th =
B-ool and To = 32 ~==()
Calculated as growing-degree units  that masximized
of grossing degree days between correlations bebween

MIPCC20O000  Growing degree days to anthesls - Cor Computation - sowing and 50% anthesis, sites

INRAZ eliXir W EMPHASIS MIPO:3000001
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Scale 1D Scale name

GDD: growing degree-days
MIPO:A000001  GDD: growing degree-days
CO_324:0000192 Vigor Score (1-5)

CO_322:0000800
Main trait ak Alternative t Entity
Asl Flower
Silk 5, FFlw Flower
Ant MFlw Flower
€ Alatfia seedling
Methed reference

Ritchie §, Mefmith O (1951}
Temperature and crop
developmient. Modeling plam
ard soil systems Amaerican
Society of Agronomy Madizon
Witeondin USA.

diei: 10,2134/ agrenim enogrilc
4

Tedmperalure and crop
dewelopment. Modeling plam
ard soil systems American
Society of Agronomy Maditon
Wisoonsin USA.

ded: 10,2134 agronm cncgrilc
4

Gcale class

Mumerical
Mumerical
Ordinal

Decimal plac Lower limit

<
LH’RGI

Scientist Date Language Crop

EN
EN
EN

Attribute

Silking time
Anthesis time
Vigor

Upper limit Scale Xref

Maize
Maize
Maize

Trait status Trait Xref
Anthesis silking interval

PO:0025599,
PO:0025600,
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> MIAPPE Data zUa

* Dedicated Data sheet OR separated file

e Format not constrained in MIAPPE

Experiment parenti Code_ID Variety ID AccessionNum genc.panel grain.yisld grain.number soad.size anthasis silking plant.haight tassel.height aar. height
Bol1ZR BT3_wa 3001 BT3 BY3_H DROPS 31500233775 1B25.52457Ta144  174.9523825669 66.93TEEGS488 TI.5002131635 189.191TS0801T1 242 5875442211  101.0284880914
BaliZR PH2OT _usda 3002 PH207 PH207_H DROPS 3. 2188049945 1428.0BBO451715 226.BB02324187 633702173692 G8.5359644408 1854705248732 2304018519879 97, 7519630507
Bal12R O3 _inra 3003 Oh43 Oh43_H DROPS JA4630T 405 VETA.ST20642786 1820189092138 65 TGEBATIZES TIETATIO0953 104.527087ES25 2441600150834 944318046885
Bol12ZR WE4A_inra 3004 WiE4A Wida_H DROPS 27641827634 1453135718276  198.624T085424  63.TOE3221376  T1.31155681604 180.T025314813 2361710080804 94.97 35266836
Bol12R Oh33_inra 3005 Oh33 Oh33_H DROPS 1.8136525165 1040.4362241012 181.31032%0725 GE.2103679368 747047640630 1002073035494 244 3020422838  B3.8451525855
Bal12R EZ4T_csic 3006 EZAT EZ4aT DROPS 1.5265407902 8682 285548007 2269105295456 650482003783 T8 437BGITOSE 1862723395538 242 4030531552 48 8478074188

* AGENT Example https://doi.org/10.57745/1HLI7X

E i H L M N o

. sweyw* | Agentin® |Replicatio| Block |Micropl| Pot | EventType | . GYdate | First-leal_smenged |First_leal_smerged.date | First_spikelet_of_he | First_spikelet_of_head v
AGENT-Ta-[ITA383]-2022-1] | AW 01184 1 1 1 2023-11-28 13 2023-11-28 134 2023-11-28
AGENT-Ta-[ITAIS3]-2022-]1] | AW 12386 1 1 1 2022-12-10] 1,44 [2023-11-28 13 2023-11-28 136 2023-11-28
AGENT-Ta-[ITA3S3]-2022-[1] JTA383-TADL4 1 1 1 2002-13-10| 2,42 | 3033-11-28 11 2033-11-34 130 Hr3-11-28
AGENT-Ta-[ITA383]-2022-]1] JTA3IBI-TADI45H 1 1 1 2022-12-10( 1,70 | 3023-11-28 12 1023-11-28 133 H23-11-28
AGENT-Ta-[ITA383]-2022-[1] JTAR3-TAOL45H 1 1 1 2022-12-10] 3,13 2023-11-28 17 2023-11-28 129 2023-11-28
AGENT-Ta-[ITAIS3]-2022-]1] JTA383-TAO1457 1 1 1 2022-12-10] 2,16 2023-11-28 11 2023-11-28 136 2023-11-28
AGENT-Ta-[ITAIR3]-2022-[1] Aw_01114 1 1 1 2032-12-10( 091 [ 3023-11-24 12 a33-11-249 Mr3-11-28
AGENT-Ta-[ITA383]-2022-{1] | AW 01215 1 1 1 2022-12-10]1,11[2023-11-28 12 2023-11-28 2023-11-28
AGENT-Ta-[ITA3IS3]-2022-{1] JTAIR3-TAOLSEH 1 1 1 2022-12-10| 2,19[2023-11-28 14 2023-11-28 135 2023-11-28
AGENT-Ta-[ITAI83]-2022-[1] | AW 12246 1 1 1 2022-12-10] 1,01 [ 3023-11-28 15 2023-11-28 146 2023-11-28
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