


Lectures: 

8:30 – 9:00: Welcome and coffee

09:00-09:20: Introducing Nordic phenotyping infrastructures and networks 

Morten Lillemo (PheNo, NMBU), Kristiina Himanen (NaPPI, UH), Svend     Christensen 

(NBPPN, PhenoLab, UCPH), Xiang Su (NordPheno)

09:20-09:30: The Importance of Data Management in Plant Phenotyping – Morten 

Lillemo (NMBU, NO)

09:50-10:25: Data management benefit, common practice and potential tools – 

Jesper Cairo Westergaard (University of Copenhagen, DK)

10:25–10:40: Coffee break

10:40-11:25: The Road to Precision: Spectral Imaging for Abiotic Stress 

Responses—Are We There Yet?  – Sónia Negrão (University College Dublin, IE)

11:30-12:00: Principles of handling UAV data – Sahameh Shafiee (NMBU, NO)

11th of March [Day 1]
Location: Innsikten, VET building

Morning (Hybrid, 9:00 – 12:00 CET) 



Lectures:

8:30 – 8:45: Welcome and coffee

08:45-09:15: Making Data FAIR compliant – Donald Hobern (APPN, AU)

09:30-10:05: Image- based Phenotype of Fusarium head blight in barley and wheat – 

Brian Steffenson (University of Minnesota, USA)

10:10–10:20: Coffee break

10:20-10:40: TraitFinder: 3D Multispectral Phenotyping for Plant Research – Rita 

Armonienè (LAMMC, LT)

10:40-11:10: Focus on PHIS main principles, architecture – Farzaneh Kazemipour 

(INRAE, FR)

11:10-11:30: Closing online session - Kahoot

12th of March [Day 2]
Location: Innsikten, VET building

Morning (Hybrid, 8:45 – 12:00 CET) 



Title to go here

and continue over

Making Data FAIR Compliant

Donald Hobern

donald.hobern@adelaide.edu.au

mailto:donald.hobern@adelaide.edu.au


Plant Phenotyping

• Image-based measurement of plant traits

• Field and controlled-environment studies

• Time series trait data per plant/plot

• Associated environmental data

• Support variety development/selection

• Support optimal crop management



Australian Plant Phenomics Network

• National network

• Nine nodes

• Universities and state government

• Through major growing regions



https://doi.org/10.5281/zenodo.14236140 

Standardising data
• WorldFAIR
• EU-funded with CODATA and RDA 

• Synthesis of 11 case studies

• Improve FAIR implementation

https://doi.org/10.5281/zenodo.14236140


Cross Domain Interoperability Framework

https://doi.org/10.5281/zenodo.11236871



Cabinet A

Pot A2

Plant 2

Entities

Environments

• Cabinet A
• Pot A1
• Pot A2
• Pot A3

Biological Material

• Plant 1
• Plant 2

• Leaf 2a
• Plant 3

Data
Entity  Time Property  Value Method
Cabinet A  t0 Temperature 30C CabinetSensor
Cabinet A  t0 Humidity  72% CabinetSensor
Cabinet A  t1 Temperature 31C CabinetSensor
Cabinet A  t1 Humidity  68% CabinetSensor
Pot A2  - Micorrhizae True StudyDesign
Pot A2  t0 SoilMoisture 47% SoilProbe
Pot A2  t1 SoilMoisture 45% SoilProbe
Plant 2  t0 ImageLateral 100.tif RGBCamera
Plant 2  t1 ImageLateral 101.tif RGBCamera
Plant 2  t0 Height  67 mm CVPipeline
Plant 2  t1 Height  69 mm CVPipeline
Leaf 2a  t1 NDVI  0.72 HandheldScanner

Observation unit hierarchies for controlled environments

Hierarchy
Cabinet A > Pot A2 > Plant 2 > Leaf 2a



MIAPPE - Minimum Information About a Plant 
Phenotyping Experiment

• Minimum information model, MIAPPE:

• Covers most domain concepts – good starting-point

• Poor support for machine interoperability

• Many free-format text elements

• Missing several essential elements

• APPN supplementing MIAPPE from other models:

• Provenance → Prov-O

• Data structures → DCMI

• Platforms and sensors → SOSA/SSN

• Software pipelines → Software ontology?

• Adopting CDIF, RO-Crate and JSON-LD



APPN schema – https://schema.plantphenomics.org.au/



APPN schema classes

ResearchActivity

Investigation

Study

Assay

Observation

Control

Sampling

Treatment

ObservationUnit

GrowthFacility

Substance

BiologicalUnit

Sample

GrowthFacilityType

BiologicalUnitType

BiologicalMaterial

MaterialSource

Trait

Scale

Method

Variable

ObservedVariable

ControlledVariable

SubstanceQuantity

Observer

Controller

Sampler

Sensor

Actuator

ExternalEvent

Person

SoftwareApplication

Platform

Deployment

Location

SpatialLocation

XYZLocation



Node vocabularies



Example node vocabulary
https://id.plantphenomics.org.au/LTU/ 

Observed 

Variable

Trait

Scale

Method

https://id.plantphenomics.org.au/LTU/


RO-Crate

https://www.researchobject.org/ 

https://www.researchobject.org/


RO-Crate from LTU dataset



Decentralised data publishing



Federated data publishing



FAIRifying APPN data

Domain 

Ontologies

MIAPPE

Plant Ontology

...

Cross-Domain 

Ontologies

schema.org

PROV-O

...

APPN schema

Classes and 

properties

APPN profile

Dictionary for RO-

Crates

APPN 

Vocabularies 

Node-specific

Shared in RVA

APPN Datasets 

RO-Crates

Indexed in RDA

APPN Data 

Collection 

RDA page

APPN data portal

APPN 

Federated Data 

APPN data portal

Services





Image-Based Phenotyping of Fusarium Head 
Blight of Wheat and Barley in the Field

Brian Steffenson, Julian Cooper, Ce Yang & Cory Hirsch

University of Minnesota
Saint Paul

From Phenotyping Experiment to FAIR Data
March 12, 2026

NMBU, Ås Norway



Fusarium Head Blight

➢ Devastating disease of wheat and barley

➢ Severe epidemics started in 1993

➢ Disease is now important worldwide

➢ Mycotoxin contamination of grain

➢ Beer gushing & other end-use problems

On barley

On wheat

Deoxynivalenol or DONBeer gushing
2



FHB Epidemics
A Catastrophic Calamity for Small Grains 

❖ Since 1993, losses approaching $4 billion were incurred by producers & 

end-users alike in the supply chain in North America

❖ Health risks to humans & animals due to mycotoxins in infected grain

❖ Human hardship & stress due to loss of farms & markets caused by the 

disease

❖ Cumulative FHB epidemics on wheat & barley since 1993 rank among 

worst disease-mediated agricultural disasters in U.S. history



Resistance Screening Nurseries: USA

4

Disease scoring

Crookston FHB nursery St. Paul FHB nursery 



➢247 accessions identified with moderate resistance

➢11 selected accessions were used as parents in mapping populations

➢Recently, 8 other accessions with different haplotypes at FHB resistance 
loci were used for the development of a MAGIC population

Extensive Search for Resistance

20 years of screening on
>25,000 Hordeum accessions in the USA and China  



Challenges in Screening Barley for FHB Resistance

Labor, time and cost for phenotyping Associations with agro-morphological traits

Height

Heading Date

2/6 row Lax/dense

Hulled                        Hulless

Phenotyping fun!

Grinding samples

6
Assaying mycotoxins with GC-MS



Fusarium Head Blight

➢ High level of variation for FHB infection occurs on individual 

spikes within a row of a single genotype

➢ Need to sample as many spikes as possible from plots for best 

resolution of performance

7

Individual spikes are 

rated for infected to 

derive plot level 
severities

Scoring yield plots for 
FHB severity

# = 33 
% = 73

# = 28 
% = 78

# = 6 
% = 40

# = 33 
% = 73



Disease Assessment
Infected Kernel Counts

8

➢ Disease assessment can be a laborious task

➢ When evaluating mapping populations, we aimed for the highest resolution

➢ Thus, we arbitrarily selected 10-20 spikes from a row and counted the 

number of infected and total number of kernels on each spike to derive a 

severity

Scoring FHB in the 

field: the most hated 

task during the 

summer field season

# = 24 
% = 50

# = 27 
% = 60

# = 14 
% = 54 # = 9 

% = 35

# = 12 
% = 46

# = 10 
% = 22

# = total number of 

visible infected 

kernels 

% = percent of 

kernels infected 

per spike



Manual FHB Ratings

➢ The small subsample of spikes scored may not be 

representative of plot-level severity

➢ Manual assessment methods: slow, expensive & 

variable (e.g. rater fatigue, inter-rater variation)

➢ Ratings taken at one time point only

➢ Optimal window for scoring is brief
Manual scoring in the field 

9

About a 2-3 week window 

for optimal scoring
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Early image analysis protocol Detection of spikes by image analysis under a complex scenario

Disease Assessment
Early Image Analysis Research

A cart mounted with two digital cameras was moved through the field to record images of each barley line  
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a) Full-size spikes in a row                       b) Same image but with annotated spikes

c) Segmented sub-image of single spike; and d) Image from ‘c’ but annotated with infected kernels

Initial Study from Manually Collected Digital Images 
Spike and Infected Floret Annotation



This Method is Not High Throughput!

12



Mineral X Company
Robot for Crop Phenotyping

News article forwarded to me by Ce Yang on October 16, 2020

Imaging pod number & seeds in soybean

Mineral X robots capturing images in field

Funding obtained through the U.S. Wheat 

and Barley Scab Initiative
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Phenotyping Rover

Speed: 0.5 m/s

Can do  ~10,000 plots in 5 hours

Can scan plots 2-3 times/week



An RGB deep-neural network approach for 

high-throughput phenotyping of 

Fusarium head blight in wheat

Collecting Additional & More Reliable Data



Can score many spikes per plot

Can score plots multiple times during the season

Can greatly reduce the time & cost of phenotyping

Eliminates subjective ratings

Benefits of Phenotyping with the Rover

Correlation coefficients for
 FHB severity by 5 raters
”Peak disease” on 7/14/23

r range of 0.19 to 0.82



Images from 2022 were Used to Assess the Pipeline 

Down sampled to 8 total 

images, 4 from each camera

17
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Image Analysis Pipeline

Chuan 

Du

Zachary 

Beaver
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Chuan 

Du

Zachary 

Beaver

..
Raw Images

Image Analysis Pipeline



..

Spike 

Detection

Raw Images

20

1

Image Analysis Pipeline



..

Spike 

Detection

Raw Images Spike Images

..

..

Skip

Spike Gradeability
21

1 2

Quality Overexposed Incomplete Occluded

Image Analysis Pipeline



..

Grain Spike 

Detection

Raw Images Spike Images

..

..

Skip

Spike Gradeability

Spike Segmentation

Disease Segmentation
22

1

3

4

2

Image Analysis Pipeline



..

Grain Spike 

Detection

Raw Images Spike Images

..

..

Skip

Spike Gradeability

Spike Segmentation

Disease Segmentation
23

1

3

4

2

Segmented Images

Individual 

spike 

disease

Plot

aggregate

disease

Image Analysis Pipeline



Disease Validation Datasets

Validation datasets

Field disease ratings and 

manual image annotations

Single SPIKE disease scoring

PLOT average 

3

24

2022
Dr. Rae Page

Alejandra 

Quiñones

Kevin

Propst

Dr. Oadi Matny Tamas Szinyei



Validation datasets

Field disease ratings and 

manual image annotations

Single SPIKE disease scoring

PLOT average 

Disease Validation Datasets

3

25

2022

Pipeline

Human

Field

Image

Spike

Plot



26

Saint Paul, MN

Crookston, MN

5 raters

Field

Pipeline Can Accurately Quantify FHB at Plot Level



R = 0.85
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Saint Paul, MN

Crookston, MN

5 raters

Field

Pipeline Can Accurately Quantify FHB at Plot Level

F
ie

ld

ra
ti
n
g

Pipeline



R = 0.85

28

Saint Paul, MN

Crookston, MN

5 raters

Field

5 raters

Image

Pipeline Can Accurately Quantify FHB at Plot Level

F
ie

ld

ra
ti
n
g

Pipeline

Im
a
g
e

ra
ti
n
g



R = 0.85

R = 0.75

Pipeline Can Accurately Quantify FHB at Plot Level
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Saint Paul, MN

Crookston, MN

5 raters

Field

5 raters

Image

Pipeline

F
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n
g
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e
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Summary 

➢ A robust model was developed for the identification 

of wheat spikes and diseased florets from images 

taken in the field 
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Summary 

➢ A robust model was developed for the identification 

of wheat spikes and diseased florets from images 

taken in the field 

➢ This will increase the sample size & accuracy of 

FHB assessments, while reducing the time and 

eventually the cost



32

Summary 

➢ A robust model was developed for the identification 

of wheat spikes and diseased florets from images 

taken in the field 

➢ This will increase the sample size & accuracy of 

FHB assessments, while reducing the time and 

eventually the cost

➢ There are high upfront costs for this technology: $$ 
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Summary 

➢ A robust model was developed for the identification 

of wheat spikes and diseased florets from images 

taken in the field 

➢ This will increase the sample size & accuracy of 

FHB assessments, while reducing the time and 

eventually the cost

➢ There are high upfront costs for this technology 

➢ The rover is also over-engineered and heavy
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Summary 

➢ A robust model was developed for the identification 

of wheat spikes and diseased florets from images 

taken in the field 

➢ This will increase the sample size & accuracy of 

FHB assessments, while reducing the time and 

eventually the cost

➢ There are high upfront costs for this technology 

➢ The rover is also over-engineered and heavy

➢ NMBU’s rover offers several advantages and 

images taken from it work with the model we 

developed



Mobile Phones: An Accessible &
High-throughput Phenotyping Solution

35



Adapting Pipeline to Single Row Plots

Raw Image

Plot Grouping

CDAB

Region of Interest

Plot Grouping

CDAB

36

Plot Division

A CB D
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Pipeline Disease Inferences Translate 
Across Rover    and Mobile    Images

R = 0.96

Saint Paul, MN Crookston, MN
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R = 0.96

Saint Paul, MN Crookston, MN

Mobile – Field Correlation

2023: 0.82

2024: 0.82

Pipeline Disease Inferences Translate 
Across Rover    and Mobile    Images
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Questions?



LAMMC

Dr. Rita Armonienė
rita.armoniene@lammc.lt

Data management workshop – From Phenotyping Experiment to FAIR Data, 12th March, 2026

TraitFinder: 3D Multispectral phenotyping for 
plant research

mailto:rita.armoniene@lammc.lt


LAMMC2

Content

• TraitFinder
• PlanEye

Introduction
Workflow 

• Hortcontrol
• DATA files Experience 

• Mistakes & 
Lessons  

• Our examples 

• Morphological
• Spectral
• Vegetation 

indices 

Parameters 

Pros @ Cons 
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1930 mm 1050 mm

2
1

6
3

 m
m

Barcode reader

2x PlantEye F600 Multispectral 3D scanner

TraitFinder - high-throughput plant phenotyping system

Control
computer



LAMMC4

PlantEye F600 Multispectral 3D scanner

• A laser line is used to collect 3D coordinate data

• The 3D coordinate data is used to calculate morphological 

parameters

• Multi-spectral color recording for spectral parameters. 



LAMMC5

3D Plant Phenotyping pipeline



LAMMC6

Scanning range

• Resolution decreases with distance

• Field of view becomes wider at farther distances

Maximum

distance 

1500 mm

pot height

PlantEye

0 - 400 mm is a blind spot

Max

plant 

height



LAMMC7

✓ Better depth perception

Why Dual Scan is used?

✓ Higher accuracy

✓ Fewer shadows or artifacts

✓ More complete surface and
internal detail



LAMMC8

Workflow



LAMMC9

HORTCONTROL software to setup, visualize and analyze the data

• Experiment setup, control & monitoring

• Data visualization

• Plant analysis tools, e.g. growth analysis, Germination analysis

• All sensor data Centralized, PlantEye, DroughtSpotter, Weather Station

• Correlation & machine learning tools, Faster validation studies



LAMMC10

BIG DATA sheet as .CSV file PLANTEYE DATA



LAMMC11

Visualize plant growth with a wide variety of morphological parameters: 

Plant Height Max/Average (mm)
3D Leaf Area (mm²)

Digital Biomass (mm³) Surface Angle Average (°) Canopy Light Penetration 
Depth (mm)

Convex Hull Area (mm²)
Convex Hull Maximum
Width (mm)

Convex Hull Aspect
RatioVoxel Volume Total (mm³)

Convex Hull Area
Coverage (mm²)

Convex Hull 
Circumfence (mm)

PLANTEYE DATA. Morphological parameters



LAMMC12

PLANTEYE DATA. Spectral parameters

• Hue represents the type of color 
and is measured as an angle on 
the color wheel from 0° to 360°.

Hue is useful for:

• Plant health monitoring

• Detecting leaf color changes

• Vegetation segmentation

• Estimating chlorophyll status

HUE 0 – 360 °

• Lightness shows how bright the leaf 
surface appears in the image

Lightness helps with:

• Image analysis and segmentation

• Separating plant from background

• Detecting brightness differences on leaves

• Analyzing plant surface properties

Lightness                           0 – 100 %

• Saturation describes how strong or 
pure a color is.

Saturation used for:
• Plant health monitoring
• Detecting color changes in leaves
• Vegetation segmentation
• Assessing chlorophyll-related color intensity

Saturation                           0 – 100 %



LAMMC13

Normalized Pigments Chlorophyll ratio index (NPCI)
Value range: -1 to 1
Calclulation: (RED − BLUE)/(RED + BLUE)

RGB & NIR Wavelengths are combined into spectral indices:
Plant Senescence Reflectance Index (PSRI)

Value range: -1 to 1
Calculation: (RED − GREEN)/(NIR)

PLANTEYE DATA. Spectral indices

Normalized Digital Vegetation Index (NDVI)
Value range: -1 to 1
Calculation: (NIR - Red)/(NIR + Red)

Green Leaf Index (GLI)

Value range: -1 to 1
Calculation: (2*G-R-B)/(2*G+R+B)
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PLANTEYE DATA 3D .PLY file

CloudCompare is a popular open-source 3D point 
cloud and triangular mesh processing software.

https://www.cloudcompare.org/


LAMMC15
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• Experiment planning is very important: how many scans and frequency, plant size, width and 
height

• Need to know physiology and development of plant

Mistakes & Lessons 1 
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Blind spot

soybeans

oats

Mistakes & Lessons 2



LAMMC18

Mistakes & Lessons 3 



LAMMC19

• Sowing depth is important 

• Too wet soil - algae growth

• There are always something unexpected with every new project

Red clover

Mistakes & Lessons 4 



LAMMC20

Biological seed priming responses in clover and alfalfa via 
3D multispectral imaging

Fig 1. Dynamics of digital biomass between legume genotypes over time.

Fig. 3. Pearson’s correlation between different
biomass types: digital and fresh (A); digital and dry
(B);

Research example: 1
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Biological seed priming responses in clover and alfalfa via 
3D multispectral imaging

Research example: 1



LAMMC22

Egidija Statkevičiūtė

PhD student, 

Research example: 2 Drought-induced changes in the rhizosphere 
and endosphere microbiome of winter wheat

Control (I)                                                             Drought (II)
‘Herkus DS’ Scan No. 8



LAMMC23

PlantEye technology offers versatile applicability across a spectrum of research activities 

wheat                                                        red clover                                       birdsfoot trifoil

• Phenotypic/ genotypic variation

• Plasticity to abiotic/biotic stress

• Disease progression, pathogen-plant interaction

• Effect of various chemical components, biostimulants

• Fungicide, herbicide effectiveness

Wide range application  



LAMMC24

Cons Pros 

Pros&Cons (From a User Point of View)

• Effective tool for teaching and student training

• Enables tracking of plant growth dynamics over time

• Non-destructive measurement method

• User-friendly system with automatically calculated 
parameters

• If the system is not installed in a single unit, multiple 
scans can be performed for different experiments

• Clear 3D representation of plant structure

• Affordable system suitable for smaller institutions

• Easy and fast scanning process

• For large plant setups, there is still 
a lot of hands-on work required

• Limited size of plant

• Need some solutions for bending 
plants do not loose data

• To set experiment takes time

• Hortcontrol operates somewhat slowly



LAMMC25

Thank you!

Questions?



p. 1Introduction to Phenotyping Hybrid Information System (PHIS)

Data Management Workshop       11-13 March 2026

Introduction to PHIS
Phenotyping Hybrid Information 

System
Farzaneh Kazemipour-Ricci farzaneh.kazemipour@inrae.fr

Data management workshop – From Phenotyping Experiment to FAIR Data
11-13 March 2026

mailto:farzaneh.kazemipour@inrae.fr
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Phenome-EMPHASIS ecosystem



p. 3Introduction to Phenotyping Hybrid Information System (PHIS)

Data Management Workshop       11-13 March 2026

Phenome-EMPHASIS ecosystem

EMPHASIS 
European Plant phenotyping Network

● 10 countries support the development of EMPHASIS
● 15 additional countries are interested in plant 

phenotyping: EMPHASIS Support Group

● Mission: facilitate multi-scale plant phenotyping, 
providing access to facilities, services and resources

● The international organisation coordination is in Belgium

● Phenome-Emphasis, as French node, will co-coordinate 
the Functional Unit DATA
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Data Management Workshop       11-13 March 2026

Phenomics Data Challenge

● Expensive, require a lot of resources and often very hard

● Cannot be reproduced

● Huge and complex datasets

● Open Science research (transparency & Open Data)

● Think FAIR

Plant Phenomics Experiments
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Make FAIR data! How to do it?

What do we need?

❖ Data base management system (SGBD, NoSQL, RDF storage, etc)

❖ Representation language XML or JSON

❖ Standards (MIAPPE)

❖ Access (Web pages, Web Services)

❖ Knowledge representation : (ontology, thesaurus, taxonomy, etc.)

❖ Analysis and visualisation tools (R, python, etc.)
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Data Management Workshop       11-13 March 2026

Make FAIR data! How to do it?

What do we need?

❖ Data base management system (SGBD, NoSQL, RDF storage, etc)

❖ Representation language XML or JSON

❖ Use standards

❖ Access (Web pages, Web Services)

❖ Knowledge representation : ontology, thesaurus, taxonomy, …

❖ Analysis and visualisation tools (R, python, ….
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PHIS and beyond: OpenSILEX family

Vitis ExplorerEnvibis
Instance Ressources

Annual crops
Systems trials
Arboriculture - vines

Plant Phenotyping

Viticulture OenologyEnvironment & Processes

Agro-Ecology

OpenSILEX
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Data Management Workshop       11-13 March 2026

PHIS: an Ontology driven Information System for Plant Phenomics

iRODS
● Metadata semantic 

description (experiments, 
plots, factors, sensors, 
variables, etc.)

● Data

Image processing 
Advanced data extraction

Environmental data

Phenotypic data

Data processing 
pipelines

User interface
Vue.js

Scripts

WS User interface
Swagger UI

Community

Analysis,
sharing, etc.

REST API
Web App

File storage system
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PHIS and beyond: OpenSILEX Architecture (Software)

Web Interface 

Scripts
Sensor

NoSQL 
(MongoDB)

Triplestore
(RDF4J, GraphDB) 

Datafiles

Analyse

Data 

Infrastructure 

API, Web Services 
REST / JSON
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PHIS and beyond: OpenSILEX Architecture (Data Management)
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PHIS : An ontology driven approach 

● Scientific objects (plants, plant organs, plots, etc.)
Identified by URI

● Events (management, failures, weather, etc..)
Identified by URI

● Variables, Documents, Observations and Softwares are associated with these Objects 
and Events. Identified by URI

● Data hierarchy and links  are done using controlled semantics (ontology references, 
vocabularies, thesauruses, taxonomies), application Ontologies and semantic web 
languages (RDF, OWL, SKOS)
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Data Management Workshop       11-13 March 2026

❖ Standard ontologies

➢ time Ontology:  formalizes concepts related to time

➢ SOSA: formalizes concepts related to sensor

➢ annotation ontology (ao): formalizes concepts related to annotation

➢ dublin core (dc): formalizes concepts related to documents

➢ foaf: formalizes concepts related to persons

PHIS-OpenSILEX Ontology
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❖ Domain ontologies

➢ Crop Ontology

➢ Agro ontology, PPEO (MIAPPE) 

➢ PlantOntology + TO + PATO

➢ Unit Ontology

➢ Envo, etc.

PHIS-OpenSILEX Ontology
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Data Management Workshop       11-13 March 2026

❖ Application ontologies

➢ oeso: Ontology of Experimental Scientific Objects (entities) (GitLab access)

➢ ELOA : Experiment on Living Organisms in Agriculture ontology

oepo: Ontology of Experimental Phenotypic Objects

main concepts: experiment objects, qualities,  experimental information

➢ oeev: ontology of experimental events

main concepts: move, device management, object management, faults, etc.

PHIS-OpenSILEX Ontology
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PHIS and standards - BrAPI

BrAPI - https://brapi.org/ 

➢ Standardized RESTful web service API specification for communicating plant breeding data

■ BrAPI-Core - Organization and management: Programs, Trials, Studies, Locations, People, 
and Lists

■ BrAPI-Phenotyping - Entities related to phenotypic observations: Observation Units, 
Observations, Observation Variables, Traits, Scales, Methods, and Images

■ BrAPI-Genotyping - Entities related to genotyping analysis: Samples, Markers, Variant 
Sets, Variants, etc.

■ BrAPI-Germplasm - Entities related to germplasm management: Germplasm, 
Germplasm Attributes, Seed Lots, etc.

➢ PHIS: BrAPI WebServices implemented (v1.3)

https://brapi.org/
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PHIS and standards - MIAPPE

❖ MIAPPE - https://www.miappe.org/ 

➢ Minimum Information About Plant Phenotyping Experiments

➢ Open, community driven, data standard designed to harmonize data from plant phenotyping 
experiments

➢ Mapping with other standards (ISA-Tools , BrAPI)

➢ PHIS is MIAPPE-compliant

https://www.miappe.org/
https://github.com/MIAPPE/MIAPPE/tree/master/MIAPPE_Checklist-Data-Model-v1.1/MIAPPE_mapping
https://isa-tools.org
https://brapi.docs.apiary.io/#
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PHIS and standards - MIAPPE
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Entity Characteristic Method Scale (unit)

Trait

PLANT HEIGHT RULER CM

Reference ONTOLOGIES

Entity
Individual

level

VARIETY

Variable model : standardized (shared resources)

What do we measure or observe?
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PHIS-OpenSILEX: variables model
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PHIS-OpenSILEX: variables model
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PHIS-OpenSILEX: Variable sourcing and sharing

Link these elements to existing ontologies

Agroportal, The home of ontologies and semantic artefacts in agri-food and 

related domains.- http://agroportal.lirmm.fr/ 

http://agroportal.lirmm.fr/
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Genetic resources (Germplasms): Shared resources

Especies

Cultivar (variety)

PHIS      GenBank, Genetic DataBase, catalog,etc.  
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PHIS-OpenSILEX: Genetic resources (Germplasms)

Accession

SeedLot

PHIS      GenBank, Genetic DataBase, catalog,etc.  

https://www.geves.fr/catalogue/variete/1023444-adevey/Adevey_9051217

Otherwise? Follow the conventional model to create URI:
http://Hordeum_Vulgare/Tyra/21CMLBB

http://hordeum_vulgare/Tyra/21CMLBB
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PHIS Interfaces allow to manage:

● Scientific Organization

○ Project information

○ Experimental context

○ Facilities

○ Sensors

PHIS-OpenSILEX: Experiment structure and its scope
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PHIS Interfaces allow to manage:

● Scientific Organization

○ Project information

○ Experimental context

○ Facilities

○ Sensors

PHIS-OpenSILEX: Experiment structure and its scope
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PHIS Interfaces allow to manage:

● Data

○ Tabular data

○ Data files

➔ Data visualization

➔ Data provenance

➔ Datafile management

PHIS-OpenSILEX: Measurements & Observations 
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PHIS-OpenSILEX: Measurements & Observations 
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PHIS-OpenSILEX: Measurements & Observations 

Sensor : Camera X (URI)
Script/software : software X (URI)
Operator: Jean Dupont (URI)
Acquisition details: flight height
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PHIS-OpenSILEX: Measurements & Observations 
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PHIS-OpenSILEX: Measurements & Observations 
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PHIS Interfaces allow to manage:

● Data

○ Data visualization

○ Data provenance

PHIS-OpenSILEX: Measurements & Observations 
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Another interface with the data

● Swagger
https://phis.emphasis.fedcloud.eu/egi-demo/api-docs/ 

○ Based on OpenAPI 
https://www.openapis.org 

○ Open description format for API services

○ Explore the different web services, and 
there return

○ Describe arguments and gives examples

○ Performs requests

PHIS-OpenSILEX: API & Client connection

https://phis.emphasis.fedcloud.eu/egi-demo/api-docs/
https://www.openapis.org
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Another interface with the data

● Python Client (Scripts)

○ Repository Github : 
https://github.com/OpenSILEX/opensilexClientPython 

○ Based on autogenerated client :  
https://github.com/OpenSILEX/opensilexClientToolsPy
thon 

○ Scripts documentation: 
https://opensilex-scripts.pages.mia.inra.fr/opensilex-g
eneric-scripts/ 

● R Client (Package)

○ Repository Github : 
https://github.com/OpenSILEX/opensilexClientR 

○ Based on autogenerated client :  
https://github.com/OpenSILEX/opensilexClientToolsR 

PHIS-OpenSILEX: API & Client connection

https://github.com/OpenSILEX/opensilexClientPython
https://github.com/OpenSILEX/opensilexClientToolsPython
https://github.com/OpenSILEX/opensilexClientToolsPython
https://opensilex-scripts.pages.mia.inra.fr/opensilex-generic-scripts/
https://opensilex-scripts.pages.mia.inra.fr/opensilex-generic-scripts/
https://github.com/OpenSILEX/opensilexClientR
https://github.com/OpenSILEX/opensilexClientToolsR
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○ Based on autogenerated client :  
https://github.com/OpenSILEX/opensilexClientToolsR 

PHIS-OpenSILEX: API & Client connection

https://github.com/OpenSILEX/opensilexClientPython
https://github.com/OpenSILEX/opensilexClientToolsPython
https://github.com/OpenSILEX/opensilexClientToolsPython
https://opensilex-scripts.pages.mia.inra.fr/opensilex-generic-scripts/
https://opensilex-scripts.pages.mia.inra.fr/opensilex-generic-scripts/
https://github.com/OpenSILEX/opensilexClientR
https://github.com/OpenSILEX/opensilexClientToolsR
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SilexExplorer: A GraphQL service combined with Python/R packages for research purposes

❖ GraphQL Service : a unique endpoint to access to your entire data
○ To abstract away the differences between databases (RDF / JSON)
○ Independent of REST services

❖ R & Python packages (SilexExplorerR, SilexExplorerPy) 
○ Filter, extract, structure, table generation.
○ User oriented :

■ Tables ready for analysis 
■ You can make your own GraphQL queries

Make your PHIS data integrated and ready for research analysis

PHIS-OpenSILEX: Integration for end-user meta analysis 
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Conclusion

Ontology driven Information System for Plant Phenomics

Ontology Image processing 
software

Statistical 
software

Crop model 
app

GIS system
GenBank

Trial management 
software

DAU/DAS

Use 
ontologies

import raw data 
export calculated data

statistical layers

Data model 
& mapping

.shp exports

import 
URL/DOI

Import/export

import scripts 
(WS)

ICASA
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Conclusion

• PHIS/OpenSILEX

• Used in several phenotyping platforms and serves several communities

• Work in conjunction with standards (BrAPI - MIAPPE)

• Modular, scalable and user-adaptive S.I. software

• Open source software: any new community can help improve it

• New communities are welcome



p. 43Introduction to Phenotyping Hybrid Information System (PHIS)

Data Management Workshop       11-13 March 2026

PHIS-OpenSILEX useful links
❖ Contact: farzaneh.kazemipour@inrae.fr /isabelle.alic@inrae.fr 

❖ OpenSILEX
❖ OpenSILEX website: http://opensilex.org/ 
❖ OpenSILEX demo: http://opensilex.org/sandbox/app/  (guest@opensilex.org / guest)
❖ User documentation: http://opensilex.org/doc/UserDocumentationOpenSilex.pdf 
❖ Scripts documentation: https://opensilex-scripts.pages.mia.inra.fr/opensilex-generic-scripts/

❖ How to contribute to OpenSILEX?
➢ Github repository: https://github.com/OpenSILEX/
➢ Developer documentation: https://opensilex.github.io/docs-community-dev/ 
➢ OpenSILEX Docker: https://github.com/OpenSILEX/opensilex-docker-compose 

❖ PHIS
❖ Research paper: https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.15385 
❖ Variables declaration tutorial: https://www.youtube.com/watch?v=Pvz9o-b_Mok 
❖ PHIS Demo instance: https://phis.emphasis.fedcloud.eu/egi-demo/app/

mailto:isabelle.alic@inrae.fr
mailto:isabelle.alic@inrae.fr
http://opensilex.org/
http://opensilex.org/sandbox/app/
mailto:guest@opensilex.org
http://opensilex.org/doc/UserDocumentationOpenSilex.pdf
https://github.com/OpenSILEX/
https://opensilex.github.io/docs-community-dev/
https://github.com/OpenSILEX/opensilex-docker-compose
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.15385
https://www.youtube.com/watch?v=Pvz9o-b_Mok
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