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Introduction

What:
• DFW is the national co-ordinated wheat 

research program
• Developed an online repository for field 

trials data, funded by BBSRC, but not limited 
to BBSRC funded projects

Why:
• To provide secure long-term easy access to 

data
• FAIR data available to all

How:
• Web based

Where:
• Development ongoing but ready to use



What? (1)
• Funded as part of DFW WP4
• Development on-going – your involvement means ideas are taken on board
• Web based database for storing data, images, meta data
• Open source code
• Could be run as a local instance or use the Earlham system

Within DFW many field trials across 
the JIC, NIAB, Rothamsted and 
University of Nottingham



What? (2)
• Central to a digital workflow for field 

experiment phenotyping and management

Grassroots

Traditional handheld phenotyping

‘remote sensing’

High throughput automated
Field operations

Post-harvest



Why? (1)

• Traditional file systems often far from 
ideal!

• Excel can’t cope!
• Dispersed data locations
• A lot of data collected is not easy to 

access
• Diverse sources of data
• Enforces use of ontologies
• High throughput phenotyping leads to 

huge datasets
• UAV and other image based systems 

produce data an order of magnitude 
greater

200Mb, 128 sheets



Why? (2) – UAV case study

9Gb/flight

• High throughput phenotyping leads to large 
data sets

• RGB 0.25Tb/yr
• Hyperspectral 5Tb data/expt/yr
• Efficient data pipelines and storage essential
• Need to store both the images and data
• Why store locally when central would be 

most efficient?

3 bands 3D

Conventional RGB+NIR

70*170m

Hyperspectral

200 Gb/flight

540 bands



Grassroots

Program                                   DFW                                                WGIN

Trial                    DFW Toolkits           DFW Watkins              WGIN Diversity

Study                  2023 Toolkit           2023 Watkins                2023 Diversity

Plot data               720 plots                2880 plots                       360 plots 

                                                     
                                   

How? Data entry

Location
Bylands Field
Meadow

External data:
Weather
Field GIS file
Soil analyses

A program has:
Name
Objective
Web address
Principle Investigator

A trial has:
Name
Team
Program

A study has:
Name
Field trial
Location
Description
Crop
Plot layout

Plots have:
Study
Sowing and harvest 
dates
Dimensions
ID number
Accession
Row & Column

A location has:
Name
Street
Town
County
Country
Post code
Coordinates
Altitude
Soil type



How? Interrogation

• Web based
• Access to all on FAIR (Findable, 

Accessible, Interoperable, 
Reusable) principles

• Open to whole community
• Standard ontologies
• Tools for data extraction
• Currently 142 studies entered
• Download complete datasets
• Can be interrogated via a mobile 

phone in the field



Where?

Benefits
• Using Grassroots is a great discipline in data 

organisation and standardisation
• Data centrally stored
• Making data FAIR

Developments
• Develop tools for data extraction
• Build in the ability to store and share large image files
• Develop to calculate other traits from 1st order data

2nd order traits



Who?
Rothamsted:

Malcolm Hawkesford
March Castle

Parul Sehrawat
Fenner Holman
Chris Rawlings
Richard Ostler

Earlham Institute:
David Swarbreck

Simon Tyrell
Daniel Olvera

Rob Davey
Xingdong Bian

JIC:
Luzie Wingen



Data processing & Time course traits

Trait and metadata into 
Grassroots

New Trait and metadata 
into Grassroots



How? (1)

Program                                   DFW                                                WGIN

Trial                      DFW Toolkits    DFW Watkins                    WGIN Diversity

Study                    2023 Toolkit      2023 Watkins                   2023 Diversity

Plot data                 720 plots             2880 plots                         360 plots 

                                                     

                                                                         Grassroots

Location
Bylands Field
Meadow

External data:
Weather
Field GIS file
Soil analyses



How? (1)

• Many systems producing large data sets



Efficient ways of arranging, storing and making data available are current & common issues across 
disciplines. Within Designing Future Wheat, the Grassroots database has been developed so that data is 
efficiently organised, using standardised terms, has adequate background information, and is available 

online. This resource will become increasingly useful, e.g. for meta-analyses as the database grows, and in a 
future project the capability of the system should be developed to handle new data formats, such as images, 

with bespoke tools for data extraction. 

Introduction



Grassroots: More than a database

1. Experiment proposal stage
2. Study planning
3. In-season phenotyping
4. Harvest & post-harvest data
5. Data integration



Data pipelines



Data pipelines

Trait and metadata into 
Grassroots….. The end…..



Data processing & Time course traits

Trait and metadata into 
Grassroots

New Trait and metadata 
into Grassroots



Grassroots online workshop

Tuesday 7th December 
10:30 – 12:30

Email invite to all DFW 

• Go through what grassroots 
offers

• How to upload data to 
Grassroots

• How to download data from 
grassroots

• Meeting to be recorded, and 
hoping for feedback on what 

works and what needs 
changing or adding


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Who?
	Slide 11: Data processing & Time course traits
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Grassroots: More than a database
	Slide 16: Data pipelines
	Slide 17: Data pipelines
	Slide 18: Data processing & Time course traits
	Slide 19: Grassroots online workshop

