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 Rothamsted is an independent scientific research institute

* Longest running agricultural research institute in the world (est. 1843)

* Delivering knowledge, innovation and new practices to increase crop
productivity and quality

* Develop environmentally sustainable solutions for agriculture

Main funder QgBBSRC
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Knowledge discovery process
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Crops - Phenotype [
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* Agronomic

— Crop vyield

— Total biomass
* Plant Morphology

— Architectural - macro-measurements
* E.g. stem number, height, thickness, root structure
* Light Interception — canopy

— Non-destructive and destructive methods
* Biophysical and Biochemical
— Photosynthesis

— Tissue composition e.g.
* Lipid content
* Sugars — bioethanol

* Environmental factors
— Weather
— Soil moisture
— Treatments (nutrients, pest management etc).

Sentgl DRBSRC
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 Automated measurements

* Exploit high resolution, multi-spectral cameras
* [mage processing, computer vision techniques
* Non-invasive

* Measurements e.g.

— Plant growth and development
— Photosynthetic activity
— Stress measurements

#5BBRC



Field Based Phenotyping @
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Phenomobile

http://www.plantphenomics.org.au/

http://www.plantphenomics.org/hrppc/capabilities/fieldmodule Qﬁ’BBSRC
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Agricultural Interactions with the
Environment

Delivering sustainable intensification
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Analysis and Experimentation on Ecosystems

AnakE

SEVENTH FRAMEWORK
PROGRAMME

ESFRI

A European infrastructure for analysis and
experimentation on agro ecosystems

http.//www.anaee.com/




Data Rich Interactions in Agri-Ecology []
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* Next generation sequencing ELIXI R
— Genomes of host organisms
* Large and complex

— Genomes of pest and pathogen organisms
* Managing / integrating multi-omics datasets
— Variety of data resources
— Transcriptomics and metabolomics most important
— Importance of model organisms

Organisms and
populations

— Range of data types

* Measuring phenotypes and traits —

— Until now - low throughput AnaEE

— Now moving to high throughput ISBE

— Range of automation and imaging technologies Modelling interactions
* Measuring the environmental factors and dynamics of

— affecting agricultural production biological systems at all

— Increasing sustainability of agriculture scales

#3BBSRC
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Rothamsted North Wyke Farm
Platform

Example AnaEE Site
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Main features

e Three “farmlets”
* Highly instrumented
— Most instrumented farm in Europe(?)

— Realtime data capture from 15
monitoring stations

 Known topology and hydrology
* Longterm experiments — just starting
— Baseline data 2 years

* Integration with remote sensing data
— Satellite, hyperspectral imaging
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Databases m

Environmental data Animal data Farm management

ADCON FARMPLAN PLANET

NUTRIENT MANAGEMENT
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