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BACKGROUND

�is newest round nitrogen fertilizer rate trials builds on trials 
conducted in Iowa in 2022 [1]. �is year we expanded eligibility 
to the larger Midwest, and once again included farmers who self-
identi�ed as using soil health-promoting practices for at least 
�ve years. Using a replicated strip-trial design, farmers compared 
yields, �nances and greenhouse gas emissions at their usual N 
rate with those observed at a reduced rate. Farmers chose their 
own reduction rates, while PFI sta� encouraged farmers to be 
aggressive. One goal of the trial was to push farmers to explore N 
rates outside of their comfort zone. 

If farmers can maintain corn yields and/or save money at the 
reduced N rate, results might spark con�dence to reduce (or at least 
question) fertilizer rates going forward. “If I can arrive at a lower 
baseline N rate without reducing total production on farm, that is a 
signi�cant opportunity for increased margin,” said Keaton Krueger 
at the onset of the trial. If the reduced N rate lowers corn yields and 
loses money, farmers will still have gained valuable information: 
�ey can be more con�dent that their typical rate is the right rate 
for their farm, but maybe new long-term practices could help reduce 
it in the future. Additionally, while individual trials are immensely 
useful for farmers, aggregating many trial results can provide a 
more powerful dataset to help farmers evaluate their N rates. Or, 
as Ross McCaw said, “[�is project] will help myself and others gain 
more information on what practices are most pro�table and better 
for the land.”

METHODS

Design

Cooperating farms in 2023 were located across Iowa (17) and 
Wisconsin (2).

All farmers used two treatments:

1.	 Typical - �eir typical N fertilizer rate applied to a corn crop.

2.	 Reduced - An N fertilizer rate less than the typical rate.

All treatments were replicated at least four times, resulting in a 
total of at least eight plots in each farmer’s trial (Figure 1). 

Measurements

Farmers recorded the timing, type (chemical, organic), amount 
of N applied, and price paid per unit N for each treatment. Corn 
yields were measured and reported by each farmer, along with the 
percent moisture of the harvested grain. All yields were converted 
to 15.5% moisture for this report. Additionally, most farmers 
reported approximate prices received per bushel of corn. 

Data Analysis

More details regarding methods of data analysis can be found in 
the Appendix T. Detailed Methods section at the end of this 
report. 

Weather

To provide context for the results, weather data was downloaded 
from the National Aeronautics and Space Administration (NASA) 
Prediction of Worldwide Energy Resources (POWER) project 
(https://power.larc.nasa.gov/) for each farmer’s trial.  

Yields

At each trial, di�erences in yields at the typical and reduced N rate 
were assessed for statistical signi�cance using a statistical model. 
�e model tested for the e�ect of the N treatment, while accounting 
for possible natural yield gradients in the �eld and, in some cases, 
missing data. Signi�cance was assigned using a 95% con�dence 
level threshold, meaning we are 95% sure the di�erences observed 
were ‘real’. 

Finances

Nitrogen prices depend on several factors including the form of 
N, the timing of the purchase and the location of the purchase. 
Similarly, the price received for corn �uctuates throughout the year. 
Due to this variation, as well as the limited control farmers have 
over the price paid for N and the price received for corn, we used 
three price scenarios to compare �nancial outcomes of the typical 
and reduced N treatments: best-case savings, midpoint savings, 
and worst-case savings (Table 1). Using the data provided by the 
farmers, we took the lowest and highest farmer reported prices 
for the N source they adjusted to create their two rate treatments, 
and the lowest and highest reported price received for corn – these 
values were used to construct the price scenarios.

FIGURE 1. An example of a farmer’s treatment layout testing two nitrogen 
(N) fertilizer treatments for this trial. In 2023 strips averaged 39 feet wide 
and 1,275 feet long resulting in an average strip size of 1.1 acres. 

TABLE 1. Summary of price scenarios constructed from N 
fertilizer costs and corn prices reported by farmers in 2023.

DESCRIPTION N COST
CORN 
PRICE 

RECEIVED

Best-case 
savings

Expensive N, 
low corn 
revenue

$1.40/lb N $4.53/bu

Midpoint 
savings

Midpoint N, 
midpoint corn 

revenue
$0.86/lb N $5.02/bu

Worse-case 
savings

Cheap N, 
high corn 
revenue

$0.31/lb N $5.50/bu
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APPENDIX G. VAUGHN BORCHARDT; FENTON, IA

�e �nancial outcome at the reduced N rate was likely a �nancial savings compared to the typical N rate. A 30 lb N/ac reduction saved 
money this year, and, when applied to at least 43 acres, could o�set the average annual GHGs of one vehicle.

Historical cropping system (5 year):	 No-till corn, soybeans
Previous crop:			   Soybeans
Strip size:			   0.7 ac
Corn planting/harvest date:		 Apr. 29/Sept. 29
Corn row spacing/planting density:	 30 in.; 33,000 seeds/ac
Nitrogen sources and timing:	 Chemical; Fall, at planting, sidedress

“Will not go above 140 lb N/ac but not comfortable with less than 100 lb N/ac.”









Page 17 of 26 Published 2024PRACTICAL FARMERS OF IOWA 
www.practicalfarmers.org

 APPENDIX K. ROBERT HARVEY; REDFIELD, IA

�e �nancial outcome at the reduced N rate was likely a �nancial savings compared to the typical N rate. A 37 lb N/ac reduction saved 
money this year, and, when applied to at least 35 acres, could o�set the average annual GHGs of one vehicle.

Historical cropping system (5 year):	 No-till corn, soybeans, cereal rye cover crop
Previous crop:			   Soybeans and cereal rye cover crop
Strip size:			   0.4 ac
Corn planting/harvest date:		 May 2/Oct. 9
Corn row spacing/planting density:	 30 in.; 32,000 seeds/ac
Nitrogen sources and timing:	 Chemical; winter, at planting, sidedress

“�is trial is one step in �nding the best economic rate of N.”
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APPENDIX L. JOSH HIEMSTRA; BRANDON, WI

�e �nancial outcome at the reduced N rate was likely a �nancial savings compared to the typical N rate. A 42 lb N/ac reduction saved 
money this year, and, when applied to at least 31 acres, could o�set the average annual GHGs of one vehicle.

Historical cropping system (5 year):	 Minimum and vertical tillage; corn, soybeans, alfalfa
Previous crop:			   Corn
Corn planting/harvest date:		 May 11/Oct. 19
Corn row spacing/planting density:	 30 in.; 32,000 seeds/ac
Nitrogen sources and timing:	 Organic, chemical; preplant, at-planting, sidedress, topdress

“It was the third time I completed a trial with N. I now have enough con�dence in my soil 
health program to free myself from unnecessary costs and passes.”


















