
The Digital Ecosystem for Breeding



https://btiscience.org/ Prof Silvia Restrepo



FAIR Data
l Findability
l Accessibility
l Interoperability
l Reuse

https://www.go-fair.org/fair-principles/



FAIR implementation

l Cloud-based, open source system (Accessible) 

l Identifiers (Findable)

- Well defined and curated id spaces

l BrAPI (Accessible, Interoperable)

- Peter Selby

l Ontologies (interoperable, Reusable)

- CropOntology

- Elizabeth Arnaud, Marie-Angelique Laporte



https://github.com/solgenomics

CassavaBase

YamBase

CitrusGreening.org

https://musabase.org

https://cassavabase.org/

https://sweetpotatobase.org/
https://yambase.org/

https://solgenomics.net/

Sweetpotatobase

https://fernbase.org/
https://hornwortbase.org/
https://erysimum.org/
https://milkweedbase.org/

https://fernbase.org/
https://hornwortbase.org/
https://erysimum.org/
https://milkweedbase.org/


“Digital Ecosystem”

manage germplasm, fields,
inventory, & pedigrees

analyses, 
make selections

(genomic selection, etc.)
perform crosses

Fieldbook

collect data, evaluate progeny
(phenotyping/genotyping)



InterCrossFieldBook Coordinate

Trevor Rife Group, Clemson University



Field Management

Alex Ogbonna



Barcoding

Bryan Ellerbrock



Inventory

l Track seed (planting 
materials) in the 
database

l Barcoded
l Storage location
l Track quantities

Nick 
Morales



Crossing Manager

Titima TantikanjanaInterfaces with InterCross App as well as 
Btract (Trushar Shah and Margaret Karanja)

Intercross App



Pedigree Tracking

David Lyon



Data Collection

Tablet-based 

NIRS

Ground penetrating radar

Drones



NIRS Phenotyping

• Portable devices revolutionize phenotyping
• Spectra can be correlated with specific compounds / 

properties
• Calibration and prediction can be performed in 

Breedbase directly
• Jenna Hershberger, Clemson U, WAVE R-module



Drone Data Collection
• Assemble drones images
• Overlay plots
• Excise and store plot-level 

pictures
• Image analysis

Nick Morales



Genotyping Data

l Collect genotyping samples using 
Coordinate App 

l Genotypic data are voluminous

l Raw data

l many terabytes

l Processed data (snp calls)

l billions of datapoints

l Breedbase manages all processed 
genotyping data





SolGS

• Tool for Genomic Selection in Breedbase
• Build prediction models from phenotypic and 

genotypic data in the database
• Predict breeding values from genotyping data
• Verify data (PCA, distribution)
• Build Selection Indices
• Advance breeding cycle

Isaak Tecle



Data Visualization

PCA

Graphical Filtering

Correlations





Conclusions

l Breedbase is fully Open Source and FAIR
- Can also be used to manage fully private data

l Manages fields, phenotypic and genotypic 
information

l With PhenoApps, implements a complete digital 
ecosystem for breeding



Acknowledgments

Special thanks to Clay Birkett & David Waring, Jannink Lab, Cornell University


