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Outline
1. Where are we going?

• T3 is FAIR

• T3 minimizes data problems

2. How will we get there?

• Breeders contribute phenotypes

• Phenotypes are inter-related by alleles

3. What are the perks?

• The latest data is accessible

• Tools facilitate breeding tasks

• Analyses best done centrally can be



Where are we going?



Taxpayers pay for WheatCAP data

T3 is FAIR:

Findable
Metadata and data should be easy to find

Accessible
Once a user finds the data, it should be easily accessible

Interoperable
Data should be integrated with other data

Reusable
Users should be able to combine data for new uses

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and 
stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18



T3 minimizes sources of error

• From start to finish no 

source of data corruption

• Tools for each step:

• Crossing

• Trial Design

• Data Collection

• Summarize



Everyone has access

https://wheat.triticeaetoolbox.org

(https://wheatcap.triticeaetoolbox.org)

https://barley.triticeaetoolbox.org

https://oat.triticeaetoolbox.org

https://wheat.triticeaetoolbox.org/
https://barley.triticeaetoolbox.org/
https://oat.triticeaetoolbox.org/


How will we get there?



Uploading Phenotypes

General Workflow:

1. Create Upload Templates

2. Optional: Upload Templates to Sandbox

• Test the format of the files

• See how data is presented

3. Submit the Templates

• Email directly to djw64@cornell.edu

• Phenotype Submission Form

wheat-sandbox.triticeaetoolbox.org

barley-sandbox.triticeaetoolbox.org

oat-sandbox.triticeaetoolbox.org

mailto:djw64@cornell.edu


Uploading Phenotypes

Example Templates
Download Excel templates from homepage

Blank Templates

• Have correct column headers

• Contain no data

Example Templates

• Have correct column headers

• Contain sample data from 

workshop



Template Submission

• Accessions
• Trials
• Observations

Phenotype Submission Form

• Submit templates

• We curate

(errors / issues / duplicates)

• We upload

• Get help from 
your student ☺



WheatCAP Trials
Breeding program Trials total 2021 pheno trials 2022 pheno trials

Colorado State University 15 13 0

Cornell University 1 0 1

Kansas State University 5 0 0

Michigan State University 59 0 0

Montana State University 1 0 0

Purdue University 3 0 3
South Dakota State University- Winter 
Wheat 6 0 6

TAMU 3 0 0

UC Davis 20 0 18

University of Idaho 1 0 1

University of Illinois 57 27 26

University of Nebraska 9 0 3

USDA-ARS Kansas 8 0 8

Utah State University 7 0 3



Some perks

Search Wizard

Seedlots

Barcodes

Data Collection Apps

Imputed Genotypes



Search Wizard

Menu: Search > Wizard

• Filter / Subset

• Combine

• Download phenotypes

• Download genotypes



Seedlots
Seedlot: a single packet of seed

Properties:

• Unique Name

• Location

• Box Name

• Accession

• Contents

• Count

• Weight

Transactions:

• Each time seed is added or 

removed

• Linked to Plots from the Seedlot

• Linked to Seedlots when 

splitting / combining



Barcodes
Barcodes can be generated for:

• Accessions

• Trials

• Plots

• Genotyping Plates

Use Cases:

• Barcoded Plots:     Observations recorded for the correct plot

• Unique barcode for each Plot

• Android Field Book scans before recording observations

• Seedlots:     No genotype mislabeling

• Unique barcode for each Seedlot

• Android Coordinate scans when collecting samples for Genotyping



Field Book

Android App for Data Collection

• Load Fields & Traits from DB (via BrAPI or files)

• Record data for each plot in the app

• Numeric

• Counter

• Categorical

• Boolean

• Text

• Photos

• Integrated barcode scanner

• Export data to store in DB (via BrAPI or files)



Accessing imputed genotypes



Accessing imputed genotypes



Imputation roadmap

• The PHG is complicated software

• We are improving in our ability to use it to 

impute accurately

• The frontend to access imputed data will 

stay consistent

• Backend improvements will mean 

periodically new imputations



Questions?

Get In Touch:

Email: djw64@cornell.edu; clb343@cornell.edu; jeanluc.work@gmail.com

Website: "Contact Us" form

mailto:djw64@cornell.edu
mailto:clb343@cornell.edu
mailto:jeanluc.work@gmail.com


Survey
Interested in a more in-depth 

hands-on workshop?

Fill out this survey:

tinyurl.com/t3workshops
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