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Wide range of of data to be managed

In DFW combination of “traditional” breeding trials, bespoke research trials 

and fundamental research datasets creates a challenge 

● Field trial datasets – agronomic and developmental traits

● Diversity set genotyping

● Physical phenotyping

● Chemical phenotyping

● High Throughput phenotyping platform data and UAV imaging

● Pangenomic datasets i.e. Wheat 10+

● Epigenetic datasets

● Single cell genomics



Data Sharing in DFW

● DFW has obligations because of it’s significance and size as a UK 
publicly-funded (UKRI-BBSRC) R&D project

● Sharing data within the project is essential to the collaboration
● Important that data management and sharing is not solely the 

responsibility of the informatics teams, but shared across the project.
● Data Coordination Task Force brings different work streams together to 

coordinate efforts and share best practice. 
○ Including breeder representative (Ruth Bryant – RAGT)
○ Ensures development of the data sharing tools and ensures interoperability 

between the specialist bioinformatic and genomic data resources of individual 
partners



Sharing data with other stakeholders

● Breeders – Toolkit data.  Bringing data back into project after 2 year embargo
https://designingfuturewheat.org.uk/breeders-toolkit/

● Funders (UKRI-BBSRC)
○ On demand access to catalogue of outputs from the project

■ Publications
■ Conference participation and presentations
■ Knowledge exchange outside research community
■ Digital outputs (datasets and software)
■ Public engagement
■ Collaborations

● Research Community – commitment to data sharing following FAIR 
principles

https://designingfuturewheat.org.uk/breeders-toolkit/


F The first step in (re)using data is to find them. Metadata and data should be easy to 
find for both humans and computers. 
○ metadata are essential for automatic discovery of datasets and services, so this 

is an essential component of the FAIRification process
A Once the user finds the required data, they need to know how they can be accessed

○ possibly including authentication and authorisation
I The data usually need to be interoperable with other data. 

○ E.g. to interoperate with applications or workflows for analysis, storage, and 
processing

R The ultimate goal of FAIR is to optimise the reuse of data. 
To achieve this, metadata and data should be well-described so that they can be 
replicated and/or combined in different settings.



Main DFW-funded Data Resources

Wheat Germplasm Resource www.seedstor.ac.uk

CerealsDB www.cerealsdb.uk.net

DFW Field Trials http://grassroots.tools/dfw

Ensembl Plants - Wheat http://plants.ensembl.org/Triticum_aestivum

KnetMiner https://knetminer.com/Triticum_aestivum

Wheat Expression Browser www.wheat-expression.com

DFW Data Portal http://opendata.earlham.ac.uk/wheat

DFW Digital Repository http://ckan.grassroots.tools

http://www.seedstor.ac.uk/
http://www.cerealsdb.uk.net/
http://grassroots.tools/dfw
http://plants.ensembl.org/Triticum_aestivum
https://knetminer.com/Triticum_aestivum
http://www.wheat-expression.com/
http://opendata.earlham.ac.uk/wheat
http://ckan.grassroots.tools/


Interoperability – Software and Data

DFW CKAN

Grassroots Tools



Grassroots Infrastructure
https://grassroots.tools/dfw

https://grassroots.tools


● Provide a template for submitting metadata about DFW Field Experiments
○ To allow investigators to review ongoing and planned experiments and identify 

opportunities for adding value to experiments
○ Submitted using web–based forms and uploading spreadsheets

● Standardised template for submitting the genotype and phenotype data from 
DFW field trials
○ Working with field managers and biologists to standardize these spreadsheets and 

collection mechanisms
○ To facilitate publishing of data compliant with FAIR sharing principles

● Working with individual PIs  to facilitate publication of datasets and integration 
with resources such as Ensembl Plants

Field Trials Grassroots Service



Field Trials - Findable

● 55 Trials currently submitted

● The experimental data can be 
accessed using a map-based view 
and a searchable table of the 
data...



Field Trials - Findable

● … or via a text-
based search web 
page



Field Trials
Each Study has a plot-based tabular view



Field Trial – Findable

● Compare plots with the same accession



Field Trial – Reusable Plot Phenotypes

Phenotypic traits, 
measurements & 
units are all 
ontological 
terms 



Field Trials Grassroots Service

The service also integrates with other services and data repositories 

● Any materials with publicly-available accessions automatically 
generates links to any data on the DFW data portal relevant to that 
accession

● The materials also automatically generate links to the Grassroots 
GRU service to view the seed details 



DFW Data Portal

https://opendata.earlham.ac.uk/wheat/under_license/toronto/



DFW Data Portal datasets
24 TB data hosted
● 116M ./Ball_2018-06-13_Breeder_toolkit
● 1.6G ./Gardiner_2018-07-04_Wheat-gene-promoter-capture
● 4.7M ./Griffiths_2018-10-22_DFW-TK-NIL-Set2-2018-phenotypes
● 13T ./King_2018-05-09_Cadenza_RefSeqV1.0_Alignments
● 22G ./Clavijo_2017-04-25_Wheat-LoLa
● 279G ./Zhou_2019_RobxCla_UAV_Image_Data
● 14G      ./Martin_etal_2018_Alabdullah_etal_2019_wheat_meiosis_transcriptome_and_co-expression_network
● 5.7G ./White_2020-02-06_consensus_evolved_fielder_wheat
● 4.0G ./Riche_2020-07-13_DFW_Academic_Toolkit_Harvest_2020
● 6.4T ./Wulff_2018-01-31_OWWC
● 1.5T ./Gardiner_2018-01-29_Watkins-diversity-12Mb
● 262G ./Brinton_etal_2020-05-20-Haplotypes-for-wheat-breeding
● 3.4T ./Wulff_2019-03-13_OWWC_lineage1
● 44G ./Gardiner_et_al_2017_Watkins_exome_capture_SNP_calls_VCF
● 13G ./Ramirez-Gonzalez_etal_2018-06025-Transcriptome-Landscape

Since July 2020 (new server) 418 unique visitors and over 23 TB of transferred data
4673 users in total from Apr 2018 



DFW Research Outputs - CKAN

Designing Future Wheat CKAN, the digital 

repository for the UKRI-BBSRC wheat 

improvement programme. This repository 

holds all publications, open datasets, and 

partner project datasets



DFW Research Outputs in CKAN



CKAN Example entry



Interoperability – Software and Data

DFW CKAN

Grassroots Tools



Germplasm Resources Unit
www.seedstor.ac.uk

http://www.seedstor.ac.uk/


https://knetminer.com

https://knetminer.org/


https://knetminer.com/Triticum_aestivum/

https://elifesciences.org/articles/55646

Featured in eLife

https://knetminer.org/Triticum_aestivum/
https://elifesciences.org/articles/55646




The IWGSC RefSeq v1.0 in Ensembl Plants



The TILLING population in Ensembl Plants



Interoperability – Software and Data

DFW CKAN

Grassroots Tools



What we have learned

● That the technical challenges of developing a data sharing infrastructure are significant but 
not overwhelming
○ Would not have been practical if we had started from scratch 

● Ensuring that the tools we develop are useable by the project members takes longer and 
more resource than predicted
○ Major contributions needed by the trial managers who are already overcommitted

● Reaching other data submitters can almost require 1:1 support from DCTF or others

● Developing a common culture of data sharing takes time and effort

● Being open with our progress and research outputs benefits relationships:
○ With funders – transparency
○ With community – new collaborations 
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