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Background

Precision agriculture

Drought and long-term crop productivity

Genetic variation in spring wheat trials
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Methods

Drone Imaging Spectral Indices Calculation Statistical AnalysisImage Processing



Data Collection

• Variety Trial Sites
• Lind, Plaza, Palouse, Moses Lake

• Lind 2020

• 2021 Rainfall (March-May)
• Lind: 1.46''

• 2020: 3.29''

• Plaza: 2.58''

• Palouse: 5.71''

• Moses Lake: Irrigated

Drone: Inspire 2

Eight Band Sensor:
RGB (380-780nm), RE1, RE2, 
NIR (780-2500nm), 900 nm, 975 nm



Indices Calculated
• NDVI (Normalized Difference 

Vegetation Index) 
• Trait Measured: Chlorophyll Content
• Equation:

• NWI (Normalized Water Index)
• Trait Measured: Water Content
• Equations:

https://www.agricolus.com/en/indici-vegetazione-ndvi-ndmi-istruzioni-luso/
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Statistical Software

• StatGen GxE (Genotype by Environment Analysis)
• https://cran.r-project.org/web/packages/statgenGxE/readme/README.html

• StatGen STA (Single Trial Analysis of Field Trials)
• https://rdrr.io/cran/statgenSTA/

• Metan (Multi Environment Trait Analysis)
• https://tiagoolivoto.github.io/metan/
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https://cran.r-project.org/web/packages/statgenGxE/readme/README.html
https://rdrr.io/cran/statgenSTA/
https://tiagoolivoto.github.io/metan/


NDVI values increase with rainfall
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NWI paritally correlates to rainfall

Water 
Content

In
cr

ea
si

n
g



Alum Variety Ranked 1st With Performance and 
Stability Equally Weighted

NDVI NWI1 NWI2



Ranked Performance of NDVI Changes With Preferability of 
Stability or Performance

Ranking



Discussion & Future Work

• Precipitation Impact
• NDVI

• NWI

• Predictions

• Analyze Yield Data

• Continued Testing
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