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What is the NFDI? - National Research Data Infrastructure i\“(I IPK

- Supported with ~900m € over 10 years by

federal and state governments

NFDI4Microbiota
NFDI4Immuno

NFDI4Health

- Addresses all research domains: DB IOMAE

Archaeology to Zoology mesy

- Consolidation with continuous funding

NFDI-MatWerk
. . H NFl4Cat

- Alm IS tO ( 1 NFDI4DataScience

NFDI4Energy

- systematically manage scientific data

NFDI4Ing

NFDIxCS

- provide long-term storage and
accessibility - Plant sciences represented in 3 consortia
- network the data on (inter-)national

level
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What is FAIRagro? E\“(I IPK

- FAIRagro consortium (>30 partners) is building a FAIR research data

il Y

Time-series Geodata

management system
- focuses on agrosystems science
- crop production
- ecosystems & landscapes

- plant-soil-environment interactions
®
N

Omics data

2 FAIRagro
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https://fairagro.net/

Incentive - IPK PhenoSphere (Container System) E\WI

2 compartments: 2 X 116 m? (2 x 54 Contamer)
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Days after sowing (DAS)
* illumination * wind simulation < 4 Bft The Phenosphere can recreate a SIngle
up to 1500 pmol/m?2*s PAR * CO,: 400 - 1200 ppm
discharge lamps + UV-A + different LEDs «  automated watering field season with similar plant growth
* air/soil temperature (drip irrigation)
5-25-40°C+1°C + aerial and soil sensors .
- relative air humidity and development progression.
20-70% (90%) r.h. £ 5%
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IPK PhenoCrane E\“(i

' — e ———

m‘*u*

1. high-resolution RGB imaging (architectural & color-related traits)

The PhenoCrane generates images
2. 3D laser scanner (precise canopy height)

daily for high-throughput

3. FluorCam (Chlorophyll fluorescence) . . .
phenotyping using multiple camera
4. Visible-NIR hyperspectral camera (e.g. score abiotic/biotic stresses) modalities.
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UC Pilot concept and objective

FAIRification

Integrate BrAPI-Core & BrAPI
Phenotyping
to allow pull requests

1 !

IPK PhenoSphere/PhenoCrane ¢
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P

Integrate BrAPI into PSI phenotyping
software (PSI SQL database)

FAIRify exemplary PhenoCrane images

Build on the MIAPPE standard to connect
ISA-JSON with BrAPI
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Methods
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MIAPPE
Minimal Information About a Plant Phenotyping Experiment

- Harmonizes description of

- Experimental design —_—

- Plant materials and traits

- Data annotation and file references

- Enables sharing and reuse of phenotyping - | -
datasets 1
- Provides mapping to open standards
- Breeding API S N
- ISA standard -
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ISA
Investigation / Study / Assay

- Structured metadata model for life sciences
and beyond
- Supports metadata capture and integration
across domains
- Provides
- A conceptual model
- Serialization formats
(ISA Tab, ISA JSON)

- Tools for authoring and validation
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BrAPI \w
Breeding Application Programming Interface i i IPK

- - -~
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: Programs - : SeedLots e, |
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Results
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Use Case Overview

PSI System

P

T
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Example data set: 2236DK

AVATARS experiment (benign conditions)
during flowering.

54 containers in compartment 1, equipped
with 48 WOSR varieties. Photo taken during
the daily PhenoCrane RGB imaging.

https://www.avatars-project.de/



https://www.avatars-project.de/

ISA Wizard
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https://brapidpsi.ipk-gatersleben.de/ E\k IPK

Step 6 of 7

Please provide a brief summary of the Growth Conditions.

Growtttidescription The plants were grown in a Lemna-Tec greenhouse under constant conditions
v
Protocol URI [ l
Protocol Parameters
Start writing eters of your growth protocol v
Parameter Name Parameter Value Parameter Unit

Light intensity

Predefined

temperature day

degree Celsius (U0:0000027) Predefined

temperature night

‘:’ degree Celsius (U0:0000027) Predefined

Protocol Components

Add Component I

Previous



https://brapi4psi.ipk-gatersleben.de/

PSI BrAPI Server E\“(I

a ( Be N\ [ & I

[ ] PLANTSCREEN

U=u @ '
PS Scheduler ] PS DB @ul— Pi.ANTSCREEN

4 )

GET

E BrAPI Tables

PhLA NTSCREEN Ta bles

Q (POST/PUT)
ssBrAP

User Input <«—>

Data

Validator
Convertor

FILE STORAGE
Data Files

o

il

ﬂ ISA Wizard
.

ISA—json

(MIAPPEV1.1)
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B r A PI I n teg ra t i on Internship project of Alexander Cichaki ﬂk !.ENKTUT

e Implementation of a BrAPI-based Step 12 of 12

Please upload the results of your Study.

Server: [ https://mira.ipk-gatersleben de/test/brapi/v2/ ]

component for the ISA Wizard
e Query the BrAPI Server by

Study: study-1 - Maize Drought Stress Study V| Find Images
o Studies
792 Images found  2413MH1198_A1- 2113MH1198_B2- 2113MH1098_A1- 2113MH1098_B2-
O | mag es 20210701- 20210701- 20210701- 20210701-
T000000Z- T000000Z- T000000Z- T000000Z-
001.png 001.png 001.png 001.png
1 1 958cdff7-c254-4f1a-9 58bad341-8f85-49e0- 0e1e205-198b-48e5 33975762-54b6-4098
e Import the BrAPI images into the ISA iy | | e | | ey | | oTamcae
JSON as OUtpUtS of an Imaging process 2113MH1231_A1-  2113MH1231_B2-  2113MH1076_A1-  2113MH1076_B2-
20210701- 20210701- 20210701~ 20210701~
T000000Z- T000000Z- T000000Z- T000000Z-
H T~ H H 001.png 001.png 001.png 001.png
L4 Creatlon Of FAI R Dlgltal ObJeCt USIng fba2bbf6-accf-48ac-a Te5bf54c-9a6f-42ff-b c346e438-9def-4780- 61d5aff0-7db0-49ae-
27f-ec6b7f101aab 1f6-b9d31a68335f bch0-e364eda81614 b8d5-88931f08ad63
the Annotated Research Context (ARC)

framework
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Conclusion

BrAPI4PS| - Heuermann & Feser - 17.11.2025 -

Leibniz-Institut fur Pflanzengenetik und Kulturpflanzenf

www.ipk-gatersleben.de



Summary E\“(i IPK

- Foundation for FAIRIfication of IPK’s phenosphere
- BrAPI server and client will be implemented in the PSI software
- Implementations can be reused and adopted by other phenotyping facilities using PSI
hardware (e.g. IPK’s controlled environment HTP systems, NPEC HTP Wageningen
University & Research and Utrecht University)
- ISA Wizard extends the original scope of the use case, but promises a more intuitive metadata

annotation
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Dutiook BlaPk

- Open Questions:

Where to deposit the images?

How to model continuous weather conditions in ISA?

Extension of the BrAPI specification (e.g. GET /images?studyDbId=studyl )

How to continue work on this topic when the use case ends?
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Thank you for your kind attention
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PSI BrAPI Server i\ﬂfi IPK
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