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Objectives: 
 Improve and validate model-driven web-based tools for farm-level 

carbon (C), nitrogen (N) and greenhouse gas (GHG) accounting and 
management. 
Develop low-cost approaches to quantify soil C change. 
Analyze regional impacts of climate change scenarios. 
Evaluate impacts of economic and policy incentives 



COMET-FARM 
  Estimates the ‘carbon footprint’ for all or part of your farm/ranch 

operation and allows you to evaluate different options, which you 
select, for reducing GHG emissions and sequestering more carbon.  



Adapt-N 
disclosure 

According to Cornell University policy, I am disclosing 
that I have an equity interest in Agronomic Technology 
Corporation, which has received a license for the use 

and further development of the Adapt-N tool.  
This tool was developed as part of my Cornell research 

program, and Agronomic Technology Corporation is 
providing some support to my program for the further 

development of this technology.  



Key Research Findings for Adapt-N 
(Sogbedji et al., 2001) 

• Early-season weather strongly impacts the optimum N rate 
• Computer models can use weather, soil and management 

inputs to make more accurate N rate recommendations. 
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Adapt-N History 

• 1980’s through early 2000’s:  field research 
and model development  

• 2004-2007: Semi-weekly adaptive N 
recommendations through email 

• 2008-2013: Adapt-N tool  available 
through web-based user interface (cloud) 
through Cornell University servers 

• 2011-2014: extensive field testing through 
on-farm trials 

• 2014: Adapt-N licensed and 
commercialized through Agronomic 
Technology Corporation 



Nitrogen Management 
with Cloud Computational Tools 

• Universal access through web-based services 
• Move from generalized to adaptive, real-time, 

site-specific recommendations using information 
on 
- Weather 
- Local soils  
- Soil and crop management 

• Real-time and post-season evaluations 
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• Public-private partnership 
• Scientific integrity with continued 

advancements 
• Organization-level functionality and 

customization 

Adapt-N Commercialization through  
Agronomic Technology Corporation 



Adapt-N.cals.cornell.edu 

Adapt-N.com 



 
What factors does Adapt-N include  

in making a recommendation?  

• High resolution daily precipitation & temperature data 
• Soils: texture/soil type, slope, rooting depth, % organic matter 

(NRCS databases) 
• N fertilizer applications: rate, type, timing, placement 
• Cultivar: Silage, grain, or sweet corn; planting date, maturity class 
• Population and expected yield 
• Tillage: fall or spring plowing; conservation tillage/residue 

management 
• Manure applications: date, rate, N analysis, incorporation info 
• Rotations: soy, corn - silage or grain, or sod - last 3 yrs, % legume, 

surface killed or incorporated 
• Irrigation amounts and dates 
• Fertilizer and grain prices & profit loss risk 
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High Resolution Climate Data (4x4 km) 
Critical Input to Adapt-N Tool 

Iowa, June 14, 2011 



Adapt-N Interface 
Defining your location 



Adapt-N Interface 
Viewing your locations 

      
     

 
    

      
    

     
   



Adapt-N Interface 
Entering Soil Information 

 



Adapt-N Interface 
Entering Soils Information 

    
    
     

   
     

      



Adapt-N Interface 
Entering Crop Information 



Adapt-N Interface 
Entering N Fertilizer Inputs 



Adapt-N Interface 
Entering Manure Inputs 



Adapt-N Interface 
Entering Irrigation Inputs 



Zone Recommendation 

 Date selection 



Farm Summary 



Agronomist Summary 



Standard Report - PDF 



Daily Alerts 
 

 
 
 
 
 
 

      Text 
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Adapt-N Graphs 
Precipitation and Total N Loss 
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Adapt-N Graphs 
cumulative precipitation; leaching and gaseous N losses 
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Adapt-N Graphs 
Mineralized N and Temperature 
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Adapt-N Graphs 
Nitrogen Availability and Uptake 
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Adapt-N Graphs 
Crop Growth and N Uptake 



2011 – 2013 Adapt-N On-Farm Trials 
 

Over 100 replicated trials in 10 states.  
• Adapt-N vs. Grower rate: side-by-side; some with zero-N 
• N response trials (4-6 N rates) 

 



Overall Adapt-N Performance 
2011-2013, New York and Iowa 

Average Change due to 
Adapt-N use 

(Adapt-N - Grower-N) 

By State By N rate change 
Grand 
Mean NY trials IA trials N decrease 

(A<G) 
N increase 

(A>G) 

n=67 n=37 n=87 n=17 n=104 
Total N fertilizer applied 

(lb/ac) -52 -29 -60 38 -44 

Simulated N leaching loss 
(lb/ac)* -11 -1 -10 3 -8 

Simulated N total loss 
(lb/ac)* -36 -4 -34 16 -26 

Yield (bu/ac equivalent) 2 0 -2 17 1 

Profit ($/ac) $37 $17 $23 $65 $30 



Wisconsin – 2013 
five response trials w/ 6 N rates 

 

Farm EONR 

Adapt-N MRTN 

Farm Type Rec 
Profit 
loss Rec 

Profit 
loss 

lbs/ac lbs/ac $/ac lbs/ac $/ac   

WI_106 101 93 21 102 22 Grain 

WI_107 132 86 22 111 4 Livestock 

WI_108 142 121 10 160 19 Mixed 

WI_109 142 70 10 111 9 Grain 

WI_110 197 150 10 133 74 Grain 

Average 143 104 15 121 26 



Bottom Line: 
What are Adapt-N’s Benefits? 

 
• Profit increases, with overall less N use 
• Economic and environmental benefits 
• Transparency and insights 
• Incentives for better management 
 

 



Adapt-N Active Zones - July 2014 



• Nitrous oxide losses (NIFA-AFRI project) – 
fall 2014 

• Cover crops and soil health (NIFA-SARE 
project) – beta mode 2015 

• Integration with farm GIS and data 
management software 

• Enhanced efficiency compounds 
• Canopy reflectance sensor technology? 

 

Adapt-N: In-progress 
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