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Backgroung

AAgricultural sustainability requires efficient use of resources (water,
fertilizer, pesticide) to reduce impact on the environment

ATraditional methods to monitor plant growth is destructive, labor
Intensive, timeconsuming, and cannot covspatiotemporal
variability

AUsing Adriven techniques could build robust models that predict
crop growth and yield using sensilobased data, which will provide
precise information about resource application, and avoid excessive
use that results in environmental degradation
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Nitrate in drinking water around Wisconsin

ey p Nitrate levels are too high in wells used by an
As%2,  estimated 94,000 Wisconsin households that
“ have private water wells. Agricultural areas and
those with porous bedrock or sandy soil are
most susceptible to nitrate contamination.
It comes from fertilizers, including
manure, and other sources.

Average amount of nitrate
detected by township (in
milligrams per liter). The
maximum amount allowed

by health standards is 10 mg/I.

0-2.0
2.1-5.0
5.1-10.0
10.1 - 20.0

| | No Data Available

CREDIT: Katie Kowalsky/Wisconsin Center for Investigative Journalism

SOURCE: Well Water Quality Viewer, University of Wisconsin-Stevens Point's Center for Watershed Science and Education. Private
Drinking Water Quality in Rural Wisconsin, Journal of Envirenmental Health, 2013,



Use Hyperspectral Imaging to Predic
Potato Aboveground and
Underground Tralts




Plants have Unigue Spectral Signatures
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Spectral signature and plant traits
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Experimental Design

ATwo growing seasons 2020, 2

ARusset Burbank (RB) and Sor
(S)

AFour nitrogen rates + four blocks=

AVaried amount + timing

ASampling occurred weekly fron
late June to August

APetiole, whole leaf, vine, and tuber
N

ALAI, specific gravity, yield

AHarvested in MieSeptember
AYield, N removal, specific gravity

—

Russet Burbank, Rate
Block 3, 2020

3,

Soraya, Rate 1,
Block 2, 2021

Agronomy



Experimental Designimaging & Modeling
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Imagery and Ground Truthing Timeline

In-Season Predictions
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Imagery and Ground Truthing Timeline

At-Harvest Predictions
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In-Season Trait Predictions (Full Spectrum)
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Russet Burbank Soraya Both Varieties
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Russet Burbank Soraya Both Varieties
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At-Harvest Trait Predictions
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Early Tuber Bulking Mid-Tuber Bulking Late Tuber Bulking
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Whole Leaf N

Predicted Petiole Nitratdl Map

2020

dupjng
1aqny Ajae3

3upyng
12qnL-pIA

3upjng
Jaqny aje

2021

dupjng
1aqn) Ajaez

3upjing
12qnL-pIAI

3upj|ng
iaqny aje

2020

dupjng
1aqny Ajae3

3upyng
12qnL-pIA

3upjng
Jaqny aje

dupjing
1aqn) Ajaez

3upjing
12qnL-pIAI

3upj|ng
iaqny aje

Modeling



Predicted IfSeason Yield
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Conclusions

AMulti -year and multigrowth stage PLSR models provided
moderate to accurate predictions of both aboveground and
underground potato traits using hyperspectral imagery

Aln-season N status and yield
AAt-harvest yield and quality

Modeling



Using a multyear dataset to test
different ML inputs for predicting
potato response to nitrogen
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Study design: 5 N rates, 4 varieties, 4 replications,
2018¢ 2020

Spatial Mapping
Vine Total %N
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