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Using site-specific strategies to 

balance agronomic and 

environmental goals
of wheat production in the 

inland Pacific Northwest
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Outline

1. Challenges to nutrient management
ÅPacific NW as a case study

ÅSpatial and temporal variability in climate 
and topography

2. Adoption of precision ag technology in 
the region

3. Application of technology for site-
specific nutrient management

4. Evaluation of site-specific nutrient 
management 



https://www.palousebrand.com/

Challenges to nutrient management in 
the wheat belt of the Pacific NW



Challenges: The climate gradient



Challenges: Landscape variability

Mike Wilson http://www.farmfutures.com/blogs-
mighty-machines-perilous-slopes-10094

Mike Lessiterhttps://www.farm-equipment.com/articles/5809-leveling-systems-
increase-harvest-productivity-on-sidehills



Challenges: Legacy of erosion

Fence post buried 
under 2.5 ft of soil



Challenges: Presence of clay layers





In low rainfall zones of eastern Washington, 

every inch of additional water stored in the 

soil produces from 5 to 7 bushels of grain per 

acre. (Leggett, 1959; Schillinger et al., 2009)

Reliance on soil water storage



What are these 
patterns telling us?May 9th

July 15th

Soil water recharge (%)



How can we improve nitrogen management in 
this landscape?

Nicole Ward (2015)

Profits not maximized unless fertilizer recommendations are 

tailored to site-specific N requirements (Fiezet al, 1994)



2012 Precision Ag Survey on the Palouse
REACCH (Wulfhorstet al., 2014)

900 surveys sent, 46% response rate

Over half growers do 
not have a yield monitor

Most growers have GPS 
guidance

Adoption of Precision Agriculture 



Comparison to adoption in Nebraska

Castle, Lubben, and Luck. 2015. Precision Agriculture Usage and Big Agriculture 
Data. Cornhusker Economics. University of Nebraska-Lincoln Extension.

Precision Agriculture Technology Usage



Precision Agriculture in the 
Palouse

1. Application of technology

2. Site-specific nutrient management

3. Evaluation



Monitoring yield variability



Creating a Rx Fertilizer Map using relative 
yields

Year

Field 
Average

Yield 
(bu/ac)

2009 110

2010 80

2011 42

2012 80

2013 93

2014 105

2015 90

Average 85.7

Std.dev. 22.4

Wire worms

Good June rains

Wet spring

Do I use the average?

Drought year

High 1.6

High 0.76



65 - 90

91 - 116

117 - 137

Creating a Rx Fertilizer Map 

Temporal stability of these zones?



Daily resolution from time lapse camera

Linking underlying soil processes and crop 
performance to yield variability spatially 

and temporally 



Soil mapping

Predictors: 
ÅElevation
ÅAspect
ÅInsolation
ÅSlope
ÅTopographic 

wetness index
ÅElectrical 

conductivity

Drivers:
ÅSOM, BD, 

depth to clay



Detecting variability in crop performance 
Remote Sensing ςNDVI (RapidEyeSatellite)

July 9 July 27

Troy
Magney

July 9 July 27

Colfax, WA



Colfax, WA

July 27

Troy
Magney

Crop drying patterns 
correlate well

with both soil and 
topographic variability.

Soil ECaMap 
4/21/2012 

Detecting variability in crop performance 

NDVI


