
The Iowa Nitrogen Initiative



Today’s agenda

 
-History and methods of the Iowa Nitrogen Initiative
-Why focus so much on nitrogen management?
-Preliminary look at 2023 data
-Look ahead to 2024 – recruiting, research, and product development



The Iowa Nitrogen Initiative: Scaling with 
advances in precision agriculture: a public-
private partnership
Historical Yield Prescription As-applied N Grain Yield





Soils Weather Management
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Simulated average soil nitrate in 0-30 cm from Nov 7 to 21
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Why so focused on nitrogen management? 





Soybean Nitrogen Cycling & Budget @ 60 bushels
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Why do we lose N to the environment?



The challenge for Iowa



Greenhouse Gas Emissions by Sector: 

Global



Greenhouse Gas Emissions by Sector: 

U.S.A.
Global U.S.A.



Greenhouse Gas Emissions by Sector: 

U.S.A.
Global U.S.A. Iowa



Sources of US agricultural emissions: 



Courtesy Ed Buckler, USDA-ARS
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Corn
6,766 g CO2e/bushel or 1.2 Mg CO2e/ac

Soybean
8,144 g CO2e/bushel or 0.4 Mg CO2e/ac

GREET Model, DOE

Nitrogen responsible for 71% of emissions Nitrogen responsible for 67% of emissions
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So what’s the optimum N fertilizer rate?

Nitrogen Fertilizer Management
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Trials: ~10 years across ~15 sites in central Iowa 

300 bu/ac

250Optimum Nitrogen Input
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“Corn Nitrogen Rate Calculator”
http://cnrc.agron.iastate.edu/

http://cnrc.agron.iastate.edu/


Yet, this is our best N recommendation. 

Nitrogen Fertilizer Management

“Corn Nitrogen Rate Calculator”
http://cnrc.agron.iastate.edu/
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Trials: 10 years across 15 sites in central Iowa 

http://cnrc.agron.iastate.edu/


Optimum N inputs: Environmental Performance



Optimum N inputs: Environmental N Losses

.
van Groenigen et al. 2010 Eur. J. Soil Sci. 

Zhao et al. 2016 Field Crops Res. 



Poffenbarger et al.  2017 PLOS ONE
Ordonez et al. 2020 Field Crops Res.
Mahal et al. 2019 Front Ecol & Evol 

Optimum N inputs: Soil Health



270 On-farm trials
148 fields
72 growers

Iowa Nitrogen Initiative
Crop Year 2023



Unit or Department Name Here

Same producer (Multiple fields)

YEONR
204 – 262 (bu/Acre)
CV = 7%

EONR
171 – 331 (lbsN/Acre)
CV = 18%



Field 1 Northeast Iowa

Field 2 Eastern Iowa

EONR
147 - 180
YEONR
181 – 242  

EONR
129 - 217
YEONR
229 – 232  

Multiple Trials in the Same Field



Range = 77 – 353 (lbsN/Acre)

CV = 32%

Range = 134 – 287 (bu/Acre)

CV = 10%



Does sidedress pay in a year like 2023?



Is sidedress needed in a year like 2023?



Nitrogen use efficiency (lbs N/bushel) at the 
economic optimum nitrogen rate: 



2024 Participation

 
-Numbers
 -44 Trials placed this fall
 -14 new growers in the prospect list
 
-Obstacles to participation
 -Access to VRT
 -Data privacy



Data Privacy

Few concerns are heard.

But, some talking points:

-ISU only gets the data from inside the trial area

-Trial data is exported, analyzed, and entered into the database without 
names, addresses, or contact information

-Information is protected by an exemption from public records requests

If someone tells you they’re not participating, ask them why!



2024 Recruitment

-Strategy
 -return participants
 -small group visits
 -media



Additional Research Focus for 2024

Hoping for a different weather year!

-Planting date and tillage comparisons (ISU research farms)
-Corn-soy rotation with winter rye
-Autonomous N application
-Residue removal



Decision Support Tool Development



Contact

Melissa Miller
Project Director
515.567.0607
millerms@iastate.edu

Mike Castellano
Professor
515.294.3963
castelmj@iastate.edu

Mitch Baum
Postdoc Researcher
mebaum@iastate.edu

agron.iastate.edu/INI
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