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• As early as 1993, Moraghan and 
Smith began defining the 
significance of available nitrogen 
being returned to the soil by beet 
tops.

• In 1997 Moraghan defined a plan 
for managing nitrogen credits 
found in beet tops.
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Available Nitrogen in 
Different Color Canopies
Available Nitrogen in 
Different Color Canopies

Dry Total Total
Canopy matter N N

lb/acre % lb/acre
Green 7940 3.5 276

Yellow-green 6160 2 125

Yellow 4190 1.3 55
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taken August 25, 
1997.
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• It all starts with an image of the 
sugarbeet field.

A near infrared image of
the field is taken during the late 
growing season.  The 
image gives an accurate
reading of how dense the
crop canopy is at that time.
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created.
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and ground-truthing.
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• A profit analysis is also delivered by 
the  Agriculturist to the Grower.

A profit analysis allows the grower
to see the savings in Nitrogen
dollars that he will realize
using this program.  Nitrogen
savings usually pays for the
added cost of the program.
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Cost Savings
Using Zone Spreading
Cost Savings
Using Zone Spreading

46-0-0 Acres Rate Lbs/Required Price/Ton Cost

Conventional 157.30 326 51,293 $230 $5,899

18.65 326 6,082 $230 $699

37.89 261 9,884 $230 $1,137

46.64 239 11,153 $230 $1,283

46.13 196 9,025 $230 $1,038

1.66 152 253 $230 $29

Variable Rate Totals 231 36,397 $230 $4,186

Fertilizer Savings 95 14,896 $230 $1,713



No N Credit Given 
(lodging)

N Credit Given (no 
lodging evident)



Management zones created for 1999 
Wheat using 1998 Sugarbeet images 



1999 Wheat yield map - field avg 56.35 bu/ac



Zones created from Sugarbeet imagery for Corn



NH3 applied at variable rates



Corn moisture map



Yield map of Corn - Field average 144.7 bu/ac 
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Grower example with 3yr rotation 

using precision farming methods
1999 Data
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Long-Term benefits of Nitrogen 
management.
• Savings in Nitrogen costs.
• Improved quality in Sugarbeets.
• Improved yield and quality in wheat and barley.

• Higher protein.
• Less Lodging.

• Improve yield and quality in other crops.
• Less lodging and dry down in corn and beans.
• Less disease problems caused by too dense 

foliage.

• Environmentally friendly.
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EnvironmentalEnvironmental

• Overapplications leach or run off
• Underapplications create reductions 

in crop residues which can lead to 
increased erosion

• Site specific farming limits soil build 
up of nutrients

• Fertilizer utilized more effectively 
rather than lost to environment.
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We are involved because….We are involved because….

Mutually beneficial to our growers 
and company
Shareholders need more info for 

better decisions
ACSC needs a quality product
No missed opportunities
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