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Why not use uniform 

application rates for 

nutrients?



Underapplication = lost yield

Overapplication = leftover N in soil

N underapplied N overapplied

Wasted $

Environmental 

risk

(Gulf hypoxia)



Crop N need is variable: 

from year to year

 

Minnesota corn:

the places that 

needed the most 

and least N were not 

the same in the two 

years

G. Malzer data from Doerge (2002) 

Crop Mgmt. doi. 10.1094/cm-2002-

0905-01-RS 



So we need to look at
Variable Rate Application (VRA)

Production inputs are applied on an 
optimum basis for the local 
conditions.

VRA requires
Knowledge of economic optimum rates 

at chosen management scale

Ability to apply desired rate at desired 
scale



Imagery has shown promise as 
basis for VRA, but many believe that 
in-field sensing is the future of 
nutrient management

ÅThe primary benefit of sensor-based 

measurements is improved accuracy.

ÅSensors can increase sampling intensity by 

orders of magnitude compared to 

traditional methods. As a result, a 

significant decrease in overall error can be 

realized.



Sensor -Based Nutrient Management

ÄMonitor (measure) nutrient status in 
the field 

Ä Apply supplemental nutrients at 
variable rates to meet crop needs 



It Makes Sense

ÅSoil Sensing

ÅPlant Sensing


