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What is Adapt-N?

ü Highly scalable computational nitrogen solution that offers benefits to 

farmers, consultants, fertilizer retailers, and society by 

• Precisely estimating N needs in complex production environments

• Facilitating the use of other beneficial management and technologies

ü Effectively addresses multiple environmental concerns  

ü Developed at Cornell University (since 2002), licensed to Agronomic 

Technology Corp in 2013.  Currently available for 95% of corn acres in 

US.



THE CHALLENGE: 

•Many sources of N

•Many loss pathways

•Highly dynamic system

•Highly influenced by production 

environments: weather, soil, 

and management

OUR SOLUTION: 
• Data and computation

• Integration and education
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Weather

35 years of 
high-res 
weather at 
granular and 
aggregated 
levels

Nitrogen

Full N cycle 
modeled

All major nitrogen 
types, application 
approaches, 
treatments

All of the 4Rs: 
rate, source, time, 
placement

All forms of N loss 
simulated

Crop

Multi-crop 
modeling, 
GDD/growth 
stages, 
rooting 
depth 
impact, 
uptake 
analysis, 
cover crops, 
CRMs

Soil

All major 
production 
soils with 
unique 
properties for 
mineralization, 
water, and 
chemical 
movement in 
нέ ƛƴŎǊŜƳŜƴǘǎ 

Field

Tillage 
system 
impact

Subfield 
variations

Water 
runoff

Water

Water 
transport

Field 
saturation

Fertigation, 
irrigation 
guidance
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Our strengths
•Strong science base

•Proven precision and benefits

•Transparency



Adapt-N: Nitrogen Recommendations

How much N 

needed right 

now

Breakdown of 

recs

Flexible: 

Subfield, zone 

or whole field 

options 

Combines new 

layers of yield, 

agronomic and 

other data

Simple to 

modify and 

test impact of 

new 

decisions

Proactive 

“alerts” and 

monitoring for 

anticipated N 

deficiencies

Export as .shp, etc.



Communication and Transparency



Adapt-N Field Validation

•Midwest, Northeast and Southeast

•2011-2016

•On-farm, mostly with independent consultants and researchers

•Two replicated trial types
•Adapt-N vs. Advanced Grower

•Multi-N Rate

•Sela, S., H.M. van Es, B.N. Moebius-Clune, R. Marjerison, D. Moebius-Clune, R. Schindelbeck, K. Severson, E. Young. 2017.  Dynamic 
model improves agronomic and environmental outcomes for corn N management over static approaches. J. Environm. Qual. 
doi:10.2134/jeq2016.05.0182 .

•Sela,S., H.M. van Es, B.N. Moebius-Clune, S. R. Marjerison, J.J. Melkonian, D. Moebius-Clune, R. Schindelbeck, and S. Gomes. 2016. 
Adapt-N Outperforms Grower-Selected Nitrogen Rates in Northeast and Midwest USA Strip Trials. Agonomy J. doi: 
10.2134/agronj2015.0606. 

•Sela,S., H.M. van Es, B.N. Moebius-Clune, S. R. Marjerison, J.J. Melkonian, D. Moebius-Clune, R. Schindelbeck, and S. Gomes. 2017. 
Model-based N management increases Midwest maize production sustainability while enhancing economic returns.  Field Crops 
Research (in review). 



Adapt-N Results Summary

Adapt-N vs. Grower Trials (IA, NY, n=113)

•Profits: +$26/ac

•N inputs: -40 lbs/ac

•Environmental impacts: 

•Simulated: -36%

•Measured (lysimeter): -34% 

Multi-Rate Trials - IN, OH, WI (n=17)

•Bias from EONR: -9 lbs/ac

•RMSE: 29 lbs/ac

Multi-Rate Trials - NY (n=14)

•Bias from EONR: -10 lbs/ac

•RMSE: 29 lbs/ac



Adapt ðN vs Grower . . .  N Rate vs. Yield Differences

Adapt-N lower than Grower in 83% of trials

40 lbs/ac average reduction in N rate
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Analysis by Dr. Jim Schepers for NutrientStar

Higher rates 

justified by 

higher yields

Lower rates did 

not result in 

yield losses



Highlighted Partnerships

Sponsors and  Recognitions Major Clients Integration Partners



Tulane Challenge 
Phase 2: 

2017 Technology Proving 

Hardwick Farm, Newellton, LA



What we knew ahead of time….

Soil and Crop:

• Soil type: Sharkey clay

• Corn yield potential: 220 bu/ac

• Tillage:  Minimum (broad beds) with cover crop

• Hybrid: 118 day CRM hybrid

• Rooting depth: 30”

• Prices: $3.50 per bushel; $0.34 per lb N

• OM contents (LOI): 2.1 to 4.1% in N to S gradient

• Experimental design: Spatially-balanced randomized

Notable Equipment and Materials:

• Furrow irrigation capability

• Precision Planting

• Low-clearance sidedress equipment only

• Available fertilizer formulations (incl. inhibitors)

Pre-defined days 

for farm access



Timeline
Plant

Side

dress

(V5)

R5

Hi-Clearance

Application

(V13)

CC

killed

PSNT sample 

(3 April)

5.6” on April 2 (V3)

5.5” in 20 days after SD



PSNT Result (April 3)

Field PSNT: 4 ppm

Adapt-N Virtual PSNT: 6 ppm



May 11 Field Conditions

• high rainfall post-sidedress

•Anticipated N shortage

•Anticipated high yield

Photo by Leah Cook

Shapefile sent to Craig Clark, 

custom applicator



R5 Stage (July 11)

Photos by Leah Cook


