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Urea application — deceptively simple
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Volatilization is complex — and confusing

Many approaches to explain/predict volatilization:
EF NH3 = (EFmean) X RI:Agrotain X RI:soil pH X RI:soil placement X RI:N rate X RI:rainfall X RFtemp

Complex?
— many (too many?) variables even with “simple” models

Confusing?
— what drives volatilization? The urea or the conditions?

Necessary!
— need guiding scientific principles to create reputable products

- are testing standards needed?
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Goals of N-sight project

Clarify
Understand dynamic complexity
Use real data — understand through visualization
Communicate
Engage public on major N loss pathway from primary N source

Inspire
Provide new leads for improving control
Using principles to make further advances
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Optodes: innovative, dynamic solute sensing films

The heart of N-sight system

Cut-to-size, easy to mount
Stable in soil for weeks
Re-usable (within limits)

Water and ion permeable films
Fast reaction times (<1 minute) due to thinness
Senses not alters soil conditions
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Optodes in rhizotron boxes — the heart of N-sight

Soil (and roots) behind
glass containment wall /!

Optodes: in contact with soil without disturbing or altering processes

Reading frame

Detector attached to
“table scanner”

N-sight operational demonstration
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Converting measurement data into intuitive images

Data matrix Data maps Data images

Research: Understanding Nitrogen Transformation

N-sight system analysis of soil with urea and Agrotain-treated urea
urea granb " urea+ Agrotain granule
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Research: Understanding Nitrogen Transformation

Sandy soil, 1 urea granule added to surface, 1.3in? reading frame, 5.5 day run time
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Research: Understanding Nitrogen Transformation

Sandy soil, 1 urea granule added to surface, 1.3in? reading frame, 5.5 day run time
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Research: Understanding Nitrogen Transformation
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Standardized Interface to link soil and loss data

Rhizotron boxes allow trapping NH; during experiments
Standard methods to trap NH; from headspace to acid

Hydrolysis chemistry data linked with NH; loss data
Explore cause and effect

Allow “layers” of data to be added to the interface
Interactivity increases the engagement with data

Only and early prototype! Not user-ready...
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Standardized Interface to link soil and loss data

Urea Agrotain

pH 7.7

7d Oh

Agrotain 96.0%

Urea 70.0%

Potential application for N-sight technique:

I\FI)I|-_|| N,O + (NO) + N, 02+ pH
3
NH, Optode

Volatization
optodes i +

+ gas trapping

gas trapping
Manure

: Soil organic
[y % matter
NH;

NH, E NO,
optodes : Optode

gas tr;pping (theoretical)
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Goals of N-sight project

Clarify
Hydrolysis-induced chemistry drives volatilization
NH,:NH; pool is the source, pH is the force
other factors influence the two drivers

Communicate
Intuitive, interactive data presentation interface

Inspire
Role for optodes + trapping to clarify dynamics of N transformation
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