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Nitrogen Management Challenge
• Nitrogen (N) fertilizer management is among most 

uncertain aspects of modern corn production
• Because soil N varies dynamically in response to the 

interaction between soils and weather, optimal N rates 
for any year or location in a given field varies widely 

• As a result, N is often inadvertently over- and under-
applied, reducing profitability

N2 (g) + 3 H2 (g) ⇌ 2 NH3 (g) Haber–Bosch process

Consumes 40% of energy budget for corn production  



Nitrogen Cycle

• Key to improving N management may involve less 
reliance on large preplant  N applications at  
uniform rates and greater dependence on split 
applications of spatially variable N rates 



PG Farms Enterprise

• North Pod
• 6000 acres – No-Till

• 80% corn & 20% soybean

• 25.2 in. precip.
• Yields: 210-250 bu • South Pod 

• 5000 acres – No-Till
• 80% corn & 20% soybean

• 26.3 in. precip.
• Yields:240-270 bu

180 miles



South Fields

North  Fields

• South Farm Soils:
• Level to rolling terrain
• pH: 6-8
• Silt loam soil types
• O.M.: 1.5-2.5%
• CEC: 15-20 meq/100g

• North Farms Soils: 
• Level to rolling terrain
• pH: 6-8
• Sandy loam soil types
• O.M.: 0.5-1.5%
• CEC: 5-15 meq/100g



N Applicator: Exactrix W/ Precision Control

Anhydrous ammonia
10 – 34 – 0
Ammonium thiosulfate

(24 rows, 15” intervals)

www.exactrix.com

http://www.exactrix.com/


www.cropvitality.com | 
8

Bands 4.5 Inches to Side of Rows

Apparent
outlier

170 lb N/Ac 4.5 inches to Side of Rows on day before fall freeze up

Bock, 2015



Planters- W/ Precision Fertilizer and Seed Control

FieldView DriveJD 2630 Monitor



Precision Irrigation Control
Valley BaseStation3

Water, Nitrogen and Pesticide Application Manage for Spatial Variability 



Combines- W/Precision Yield Mapping



Precision Apps Reviewed
John Deere- Op Center

AgLeader SMS Advanced

Climate Apps 

Irrigation

Satellite Imagery



Nitrogen Management Plan 
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Applied  N ( 260 lbs/acre)

Preplant N

Pivot N

South Farm

3 applications - 30 lbs/acre 
@ V10, V14  & VT
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Applied N (230 lbs/acre)

Planter Applied N

Pivot N

North Farm

6 applications - 30 lbs/acre 
@ V3, V5, V8, V14, VT,  R1/R2



Goal - Maintain Season-Long Supply of N
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Growth
Rapid

Growth Maturing
Late
Loss

100

75

50

25

0
May June July Aug Sept

Se
as

on
al

 N
itr

og
en

 U
pt

ak
e,

 %

70-80% of requirement after V8 - 10

40% of requirement after silking



Evaluating N Management Plan

100 lbs N/acre Preplant Applied Ammonia

soy-corn rotation
soy-corn rotationcorn-corn rotation

grass-corn rotation



Monitoring Vegetative Health Using 
Satellite Imagery from Farmshots 

South Farm

North Farm

Imagery Sources

Rapid Eye:5-band multispectral image 
(blue, green, red, red edge, near-infrared)



Planet Labs in 2017



Remote Sensing Basics



Remote Sensing Basics
NDVI = (NIR - Red) / (NIR + Red)

NDRE = Substitute Red Edge Band 



Identifying N Stress with 
Remote Sensing NDVI Image-Rapid Eye-July 12th

Red Edge Image - Rapid Eye-July 12th

-

Photo taken on July 12, 2013, depicting
nitrogen stress for 24-row strips receiving only
25 lbs/acre of preplant N (corn on right).



Season-long Monitoring of N stress
NDVI – June 23 NDVI – June 28

NDVI-July 12 Red Edge-July 12

R16 Field

High                           Low

Red Edge-July 31



Imagery from Harris Fields 

Imagery collected 
across entire farm 
encouraged us to make 
all 6 of planned  in 
season N applications, 
including at R2 

Red Edge  – July 12 Red Edge  – July 31



Climate N Advisor Report: North and South Farms 

North Farm - R16

South Farm-28EW

AN App

Planter N 



July 21, 2016

“North
Farm”



Average Yields:  North vs. South 



Weather - South Farm

Wet planting conditions

Warm night temps



Weather - North Farm
Wet planting conditions



223
225 

196214

225 
223

215

226

243

235

240

254 270245 

250 

246

233
229

237
244

227 

226 

239 218

227 

212

223 

226 231

238

212 215

251

223

252

234

Yield Maps: North vs. South 

Descartes Labs forecasts of global commodity 
crop production



Comparison of Ammonia Strips 
Using Fieldview Reporting Tool

North Farm – R2 Field- Ammonia + Ammonia



Yields for All Ammonia Strip Trials 



Summary/Needs
• Imagery was helpful in scheduling N application, 

especially at north farm
• However, more frequent image delivery is critical
• Should possess red-edge band

• Precision Ag Apps were helpful in summarizing yield 
results from on-farm trials
• But better integration between apps needed

• N recommendation tools show promise 
• But more proof of performance needed



Thanks You

Questions?

32
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