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Basis of Analyses & 
TECHNIQUEs For 

Nutrient Management 



Heterogeneity in Fields: Basis of Analyses

Types of spatial variation in a dimensionless diagram (From Oliver 1999, altered)
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Sensing by Electromagnetic Radiation
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NormalizeVegetationIndexValues 
to remove� f̂ield effects�_

Compareall datato � ĤealthyPlants�_that havethe same:

Growthstage 
Cultivar(variety)

Previouscrop
Water management

Soilproperties - - - exceptnutrients
If oneassumesall nutrientsareadequateexceptfor N, for example:

Differencesin cropvigor areprobablyrelated to plant N status
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CommonVegetation Indices
NDVI =

NDRE=

Chl Index =

Visible / NIR =

(NIR�t Red)

(NIR+Red)

(NIR�t RedEdge)

(NIR+RedEdge)

(NIR�t Red)

(RedEdge �t Red)

(Red)

(NIR)
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See: Existing Vegetation
Indices 100 VIs



“ Target“

Reference

Sufficiency Index

“Happy Crop”

“Managed Crop”= = S I

Relative� V̂igor�_
(i.e.,92%adequate)

• N-rich (highest3 consecutive seconds)GreenSeeker
• N-rich (average)Missouri
• Virtualreferencefrom field with modestpreplantN Holland
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Sensors only MeasureBulkReflectance

- Manyfactorscaninfluenceleafchlorophyllcontent -

P

Fe

S
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patents

�^�t�Z�˙��not comparenitrogenrecommendationsusinga commondata
set �M�_

Algorithms have been developed using specific sensors that are 
associatedwith recommendedagronomicpractices
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• Wave-banddifferences
• ReferenceStrategy (normalization)
• Opportunityfor producerinput
• PreplantN differences
• Yield (relative,predicted,not used)
• NUEinput

Algorithm Comparison
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PRACTICALSession

1.Use Spectrometer,SPAD,CROPSPEC
2.Use CAMERAwith different filters (Handheld

andDRONE)andEXTRACTRGBfrom PICTURES
3.Apply to appropriate VIs (provided 100 more

VIs)
4. StatisticalAnalysis(SPECTROMETER,SPAD,or

CROPSPECwill be asdependentvariable),and
CAMERAdatawill be asIndependentvariable
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