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Background

= Fertiliser production consumes 1.2% of
4\ global energy & synthetic fertiliser accounts
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emissions

Fertiliser losses to water increases toxic algal
blooms and reduces oxyegen levels in

waterways |
Fertiliser costs and Break Even Ratios highly
 volatile due to impact of climate change and How It Wo rI'(S
geopolitics
Nutrient Mlanagement Guide (RB209) remains N-Uptake Simulator input variables fertilAlser app inputs

primary reference source for fertilisation after
seventy years

Actual Temporal
Data:
User inputs date of
planting & of
fertilisation

Weather Data: Soil Parameters: Temporal Info: Crop Type: Weather Forecast: Actual Soil Type: Actual Crop Type:

Porosity, Depth, _
Historic annual Mineral N Date of: planting, Maize, Barley,
rainfall concentration fertilisation, harvest Wheat

Fertiliser Info:

Auto-collected +10 Auto-collected from User selects from

Type, Quantity days geolocation pre-determined list

The Fertiliser Challenge

: Actual Testing Data:
N-Uptake Simulator | :
: , : Co-designed
User inputs: grain
. User Interface
nutrient levels at

Actual Harvest Data:

User inputs: date of
harvest, vield,

l ' ' ' ' harvest biomass

_ . . . N-Uptake Simulatorjoutput variables
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Activities

Predicted N uptake based on fertilisation date
and rainfall +/- 10 days

Our Solution

 Harness the power of
advanced simulation models

o I I Data
Deploy predictive neural _ e T
networks transformation

° - —- : - Validated N-Uptake models for
Develop a user-centred, web-based app for g PO e e any climactic region / rainfall patterns gie
agronomists and farmers

 Enable precise identification of optimum dates
for weather-, location-, crop- & soil type-specific

Validation
Experimental ACtiVities

field trials data

Germany Scotland

fertilAlser|app output

User Interface

Optimised fertiliser application
dates for maximum N uptake and
minimised run-off /waste

Explanation of how optimum date
reached (Explainable Al)

f | | . Neural Network Training
ertiliser a P P Ication (validated simulated data from N-Uptake Simulator and experimental data)

 Minimise N losses and maximise N uptake.

App built on top of the N-Uptake Simulator GET INVOLVED:
awarded first runner-up Brian Chambers Im Pa ct Help design the app here:
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Internatm.n.al Award for Early Career Researchers in Fertiliser losses reduced by between 20% to 35% depending on climatic region resulting in:
Crop Nutrition 2020

» reduced fertiliser losses to water and waste
« reduced greenhouse gas emissions resulting from fertiliser production and use gains

. ) B Uriverity of ~ * highervyields and improved nutrition from increased N uptake :
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