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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
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The Grassroots Infrastructure has been developed to expose a number of important and powerful technologies that can benefit
researchers and developers to realise their data management needs.

Existing services:

» SearchGrassroots

« FieldTrials

« Submitting Field Trials

 Blast searches

» Grassroots Data Portal

« Yellow Rust Field Pathogenomics
= Listofall publicservices
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What? (1) 4

DFW

* 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
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What? (2) &

DFW

Gaditional handheld phenotyping\

* Central to a digital workflow for field
experiment phenotyping and management

-

Post-harvest

. ROTHAMSTED
k High throughput automatety RESEARCH
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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
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Why? (2) — UAV case study DIS%Q

Conventional RGB+NIR  Hyperspectral

* High throughput phenotyping leads to large

’ data sets
e * RGB 0.25Th/yr
zowfb/ﬂlght * 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
540 bands
RN
70*170m LSRN N\
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How? Data entry

A location has: SUBMITTING A LOCATION

The form for submitting or editing an existing Location is available at hitps:/grassroots.tools/private/service/feld_trial-

Name submit location.

A Location defines the geographical location of the field where a Study takes place. The location can be defined by a normal
St re et postal address or GPS coordinates. The Grassroots system has libraries for determining GPS coordinates from any address data
that is submitted, although the accuracy will depend upon how much data is given. You can alter the GPS coordinates and

TOW n altitude of the location yourself should the information that is discovered automatically is not correct or not accurate.

The pieces of information that you can enter are:

CO u nty « MName ™: The name of this Location. This is a required field.
Street: The street for this Location.

CO U n t ry Town: The town for this Location.

County: The county for this Location.

PO St CO d e Country: The country for this Location.

Postal code: The town for this Location.

CO O rd i n a te S Supply your own GPS coordinates: Tick this box if yvou wish to override the GPS coordinates
Latitude: If Supply vour own GPS coordinates is ticked, then this will specify the latitude of this Location in decimal degrees

A|t|t u d e 24140338

Longitude: If Supply your own GPS coordinates is ticked, then this will specify the longitude of this Location in decimal degrees

SOlI type g -12.87665

Altitude: If Supply vour own GPS coordinates is ticked, then this will specify the altitude of this Location in metres.

SUBMITTING PROGRAMME SUBMITTING TRIALS SUBMITTING STUDIES suMrTNG e THALPLOTS SUBMITTING A LOCATION
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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

File

Treatment Factors

Pesticide Exposure

Grassroots Infrastructure

SERVICES DOCS DATA ABOUT BL

BROWSE FIELD TRIALS STUDY
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Trait Description:

Trait Abbreviation:
Measurement Name:
Measurement Description:

Unit Name:

ﬂeighr. of grains per spike

WiGeSp

Calculation from grab sampling data

Weight of grains per spike, calculated from the pre-harvest grab-sample data {dry weight
of grain divided by number of spikes)

z
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2nd order traits

Growth Dynamics

\ Stay-green

\ traits

A
\
LY

Physislogical
maturity

DFW

Benefits

* Using Grassroots is a great discipline in data
organisation and standardisation

e 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 15t order data

Rates of increase and
decrease
* Maxima & minima

* Time to reach key
points \
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Who? N4

Rothamsted:
Malcolm Hawkesford
March Castle
Parul Sehrawat
Fenner Holman
Chris Rawlings
Richard Ostler

JIC:
Luzie Wingen

& Wheat @
Department | Genetic

Earlham Institute: for Environment [ Eoomana DFW
David Swarbreck Food & Rural Affairs
Simon Tyrell
Daniel Olvera Earlham E_ \D

Rob Davey - Institute Biotechnology and

Biﬂlﬂgiﬁﬂl Sciﬂncﬂs ROTHAMSTED
Xi ngd ong Bian Research Council RESEARCH
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Data & routine calculations
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§ | Canoey Stay-green decrease

z e traits « Maxima & minima

K C -
5 * Time to reach key

points ]
Sowing D
Y
Thermal time Ph:.;i::‘:%cal

——Growth Senescence

Data from - Calculate 2" order » Upload 2" order plot \D

Grassroots trait data data to Grassroots ROTHAMSTED
RESEARCH




How? (1) &

Location
Bylands Field
Meadow

« ¥

Program / DFW \ / WGIN \

Trial DFW Toolkits DFW Watkins WGIN Diversity

Study 2023 Toolkit 2023 Watkins 2023 Diversity

Plot data k 720 plots 2880 plots/ k 360 plots /

\/

Grassroots ROTHAMSTED



DFW

* Many systems producing large data sets

Maris Widgeon

\
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Introduction

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.

\/
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Experiment proposal stage
Study planning

In-season phenotyping
Harvest & post-harvest data
Data integration

LW e
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e Other data sources
Chemical analysis

lu~—~-- .

Datz to

) [owe ] Grasrons

\ l Leco CNS znalysis I /

e \
N Chemical analysis ~
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Thermal image processing

Bxractstils  Build vignerte mask.

—_
Rowvies  —

Apply mask

8:47, 24.7°C (airtemp) 9:38, 27.5°C 10:40, 28.2°C

11:58, 24.5°C 13:16, 27.9°C 14:03, 28.9°C

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

N Treatment
—w
—
—w
—m

Height (m)

. 1951-1975
W 19.76 - 200
2001 -2025
2026 - 205
20512075
2076210
2101-2125
[21.26-215
2151 -21.75
11:14, 29.7°C [7121.76- 220
[12201-2225
2226-225
2251-2275
122.76-23.0
12301 -23.25
m2326-235
23512375
2376 - 240
W 24.01-250
W 2501-260
. 2601-270
15:33, 26.5°C

\

ROTHAMSTED
RESEARCH



"Data pr[r 8é§ssmg

Second order traits

Growth Dynamics

M
G ‘ ¢
S
Y
g Canopy Stay-green
] development traits
£ traits
2 C
=
>
E :
D
Sowing
v
Physiological
Thermal time maturity

—e—Growth Senescence

Data from Calculate 2" order
Grassroots trait data
BE - N o|CEREEEe
-~ > I
-~

* Rates of increase and

decrease

* Maxima & minima
* Time to reach key

points

Upload 2" order plot
data to Grassroots

i

d metadata
ssroots

/.
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Tuesday 7t December
10:30-12:30

Email invite to all DFW

Grassroots Infrastructure

BROWSE FIELD TRIALS
A

L 1

3 Earlham
Institute

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

ROTHAMSTED
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