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Precision Conservation Management (PCM) was launched in 2015 by the
IL Corn Growers Association in response to the Illinois Nutrient Loss
Reduction Strategy. Our initial focus on practices impacting water quality
looked specifically at nitrate-N losses, which directed most of our
program's enrollment and data analysis toward the most intensively tile-
drained regions of Illinois. These areas were also the most highly
productive soils in the state, which meant that the early PCM dataset had
far more high-productivity fields relative to lower-productivity fields.

In recent years, we've seen both success in addressing nitrate-N losses
from Illinois agricultural fields, and a growing understanding of the
challenge posed by non-point phosphorus losses. As PCM has gained
greater visibility and support from Illinois farmers and our partners
who work directly with farmers, we've grown and expanded PCM's
geographical reach to consider the agronomic, financial, and
environmental picture for farmers on "Low-SPR" Illinois soils (soils
we identify using University of Illinois Extension Bulletin 810,
assigning an area-weighted SPR score below 135).

In this low-SPR companion to our annual high-SPR data publication, we
summarize financial and environmental outcomes across PCM's three
core practice standards: tillage, cover crops, and nitrogen management.
We also identify which practices are most profitable on average, and
which are most common among our most profitable low-SPR corn and
soybean fields.

Year to year we see numerous variables shift in farming, but these
broader patterns of profitability can highlight reliable in-field 
strategies farmers can benefit from regardless of 
changing prices. 

-Dr. Laura Gentry, Director of Water Quality, IL Corn

About PCM DataAbout PCM DataAbout PCM Data
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CORN Low-SPR
2015-2025 Avg. Values

When we average across all years of our low-SPR corn dataset, 2-Pass Light tillage systems seem like
a clear winner in terms of profitability. But this trend varies year-to-year with fluctuating crop prices
and machinery costs. In the most recent years, Strip-Till and No-Till have demonstrated the highest
returns, especially when farmers keep their direct and power costs low. 

By comparison, net profitability among high-SPR corn fields showed a much tighter range across
tillage classes (1-Pass Light and 2-Pass Light differ by less than $10/acre in the 2015-2025 average),
suggesting tillage choice carries more weight on lower-productivity soils. 

Tillage Data

No-Till = no tillage; Strip Till = less than full-width tillage of varying intensity; 1-Pass Light = 1 pass w/low-disturbance tillage; 2-Pass Light = 2
passes w/low-disturbance tillage; 2-Pass Moderate = 2 passes (1 low-disturbance tillage + 1 high-disturbance tillage); 2+ Tillage Passes = more than
2 tillage passes, any intensity level.
*Direct Costs = fertilizers, pesticides, seed, cover crop seed, drying, storage, and crop insurance
**Power Costs = tillage, fall fertilizer application, spraying, planting, cover crop planting, spring fertilizer application, harvesting, & grain hauling
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Just like our low-SPR corn fields, the most profitable tillage class in low-SPR soybean fields on
average is the 2-Pass Light class. Additional tillage passes did not produce enough of a yield bump
to offset the additional costs incurred, costing producers roughly $20/acre in lost return.

No-Till is the most represented tillage class in our dataset for both corn and soybean fields, and it is
a strong performer despite yielding slightly less than the top classes. The complete absence of field
work costs largely offsets that yield gap. We’ll take a closer look at No-Till data on the next page.

Tillage Data

No-Till = no tillage; Strip Till = less than full-width tillage of varying intensity; 1-Pass Light = 1 pass w/low-disturbance tillage; 2-Pass Light = 2 passes
w/low-disturbance tillage; 2-Pass Moderate = 2 passes (1 low-disturbance tillage + 1 high-disturbance tillage); 2+ Tillage Passes = more than 2 tillage
passes, any intensity level.
*Direct Costs = fertilizers, pesticides, seed, cover crop seed, drying, storage, and crop insurance
**Power Costs = tillage, fall fertilizer application, spraying, planting, cover crop planting, spring fertilizer application, harvesting, & grain hauling
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SOYBEANS Low-SPR
2015-2025 Avg. Values



The adoption of No-Till on low-SPR fields has shifted over the last 11 years with a notable increase in
adoption starting in 2020.

Since  2022, No-Till has performed very well in terms of its representation among the most profitable
low-SPR fields, frequently out-performing expectations by making up a greater percentage of the top
25% most profitable corn fields relative to their corresponding percentage of the full dataset. This
demonstrates a critical principle that we have learned from the PCM dataset: during times of high
input and machinery costs and low crop prices, balancing lower costs with minimum yield
reduction is the key to weathering difficult financial climates as a farmer.

No-Till has been, by far, the most common tillage practice on soybean fields every year since PCM
started — and it performs well in terms of profitability. Because tillage is the primary driver of soil
erosion and phosphorus loss on southern IL fields, where many of these lower-SPR fields are located,
the continued move toward no-till also means a meaningfully lower erosion and nutrient-loss
footprint for the region.

No-Till Data
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Tillage Class by Year
Low-SPR Corn Fields

NO TILL STRIP TILL 1-PASS LIGHT 2-PASS LIGHT 2-PASS MODERATE 2+ PASSES

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
0%

20%

40%

60%

80%

100%

Low-SPR Soybean Fields

NO TILL STRIP TILL 1-PASS LIGHT 2-PASS LIGHT 2-PASS MODERATE 2+ PASSES

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
0%

20%

40%

60%

80%

100%



Top 25% Corn Fields
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Most Profitable Acres
by Tillage Practice

As with high-SPR soils, 1-Pass Light Tillage is the most represented tillage class amongst the most
profitable corn fields.

For soybean fields, 57% of the most profitable low-SPR soybean fields were managed with No-Till, a
notably higher share than the 48% seen on high-SPR fields. 

In this analysis, we look at the top 25% most profitable corn & soybean fields with low soil productivity ratings. 

5

Regardless of crop type, more intensive tillage systems were rare among the top performers: just 5-
7% of the most profitable low-SPR fields were managed with 3 or more tillage passes. This is great
news for farmers wondering how they can profit more while doing less!



In our low-SPR analysis, cover crops ahead of corn still carry a cost, but winter terminal cover
crops like oats returned $271/acre on average (within one dollar of the $272/acre return for
fields with no cover crop at all). Notably, we don’t see a yield decline among low-SPR corn fields
planted into winter terminal cover crops. Some winter terminal corn fields demonstrated the
potential for improved ROI when farmers were able to keep other costs down.

Remember, this data doesn’t include incentive payments available through programs like PCM,
which can close much or all of the ROI gap. Fields in this dataset are also generally new to cover
crops, so these numbers likely understate what an experienced cover-crop grower could
achieve. 

Cover Crop Data

*Direct Costs = fertilizers, pesticides, seed, cover crop seed, drying, storage, and crop insurance
**Power Costs = tillage, fall fertilizer application, spraying, planting, cover crop planting, spring fertilizer application, harvesting, & grain hauling
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CORN Low-SPR
2015-2025 Avg. Values



Cover Crop Data

*Direct Costs = fertilizers, pesticides, seed, cover crop seed, drying, storage, and crop insurance
**Power Costs = tillage, fall fertilizer application, spraying, planting, cover crop planting, spring fertilizer application, harvesting, & grain hauling

For soybeans, overwintering species like cereal rye performed better than winter terminal crops
due to lower overall cost. Notably, cover crops had no impact on average yield in low-SPR
soybean fields. Pair the cost effectiveness with the environmental benefits and this data
continues to support cereal rye as a strong choice ahead of soybeans.

As with corn, these fields tend to represent newer cover crop adopters and don't reflect
available incentive payments that can further close the gap. There's also a real soil-retention
benefit here that isn't captured in the operator and land return figures below. Especially on low-
SPR soils in Illinois, the resulting improvements in water retention, nutrient cycling and
protecting topsoil can indirectly benefit a farmers' bottom line over time.
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SOYBEANS Low-SPR
2015-2025 Avg. Values



The following pages will present nitrogen data for northern, central, and southern Illinois regions separately.
We have further separated the data into highly profitable years and average-to-low profitability years,
determined by high input costs relative to corn prices. 

In the northern part of Illinois (north of I-80) where fall-application is common, we still see in-season
application being a more profitable choice in highly profitable years. 

In less profitable years, lower N rates are the single most important factor for profitability among
nutrient management decisions. Keeping nitrogen application to a single pass (rather than 50/50 or 3-
way split) was another good way to keep power costs down and improve ROI.

HIGH PROFITABILITY YEARS
Top 25% Most Profitable Corn Fields by N Management North of I-80
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Best Strategy: In-season applications using low-to-moderate N rates (<1.0 lb N/bu).
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AVERAGE-TO-LOW PROFITABILITY YEARS
Top 25% Most Profitable Corn Fields by N Management North of I-80
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Nitrogen Use Efficiency (N/BU)

Best Strategy: Lower N rates (<0.85 lb N/bu) with fewer applications.

Nitrogen Data
Northern Illinois

High Profitability Years: 2018, 2020, 2021, 2022, and 2023 
Average-to-Low Profitability Years: 2015, 2016, 2017, 2019, 2024, and 2025 N Rates represent TOTAL nitrogen



In central Illinois (south of I-80 and north of I-70), we see a more even spread between fall and in-season
nitrogen applications among our most profitable low-SPR corn fields.

Regardless of profit potential in a given year, we see the importance of single-pass applications to keep
power costs down and protect profitability. Timing appears to be less important than minimizing field
passes in this region.

Low to moderate application rates (<1.0 lb N/bu) are well represented among the most profitable corn
fields, which is important information for farmers to consider. While farmers can’t control the price of
nitrogen fertilizer, they can control how much they apply! 

HIGH PROFITABILITY YEARS
Top 25% Most Profitable Corn Fields by N Management South of I-80 & North of I-70
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AVERAGE-TO-LOW PROFITABILITY YEARS
Top 25% Most Profitable Corn Fields by N Management South of I-80 & North of I-70
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Best Strategy: Low-to-moderate N rates (<1.0 lb N/bu) with applications that minimize field passes.

Best Strategy: Low-to-moderate N rates (<1.0 lb N/bu) with mostly pre-plant application.

Nitrogen Data
Central Illinois

High Profitability Years: 2018, 2020, 2021, 2022, and 2023 
Average-to-Low Profitability Years: 2015, 2016, 2017, 2019, 2024, and 2025 N Rates represent TOTAL nitrogen



There is a well-recognized University of Illinois declaration that nitrogen fertilizer should not be applied in the
fall in the southern part of the state due to warmer soils’ impact on nitrogen loss. 

In southern Illinois (south of I-70) where fall-application is discouraged, in-season N applications
demonstrate good profitability. Once again, we also see that minimizing field passes can positively
impact profitability. Mostly Preplant application is a promising choice in both high and low profitability
years. 

Higher N rates (1.01-1.2 lb N/bu) were more profitable in 2015 and 2016 when fertilizer prices, land rent
and machinery costs were more in-line with corn prices. We don’t typically see these higher rates paying
for themselves on low-SPR fields in recent years unless those fields had significantly above average yields.

HIGH PROFITABILITY YEARS
Top 25% Most Profitable Corn Fields by N Management South of I-70
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AVERAGE-TO-LOW PROFITABILITY YEARS
Top 25% Most Profitable Corn Fields by N Management North of I-80
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Nitrogen Use Efficiency (N/BU)

Best Strategy: In-season applications using low-to-moderate N rates (<1.0 lb N/bu).

Best Strategy: Mostly Pre-Plant application with moderate N rates.

Nitrogen Data
Southern Illinois

High Profitability Years: 2018, 2020, 2021, 2022, and 2023 
Average-to-Low Profitability Years: 2015, 2016, 2017, 2019, 2024, and 2025 N Rates represent TOTAL nitrogen

https://farmdoc.illinois.edu/field-crop-production/considerations-for-fall-application-of-anhydrous-ammonia.html


Tillage

When averaged across 11 years of data, 2-Pass Light tillage is the most profitable tillage
system on low-SPR ground for both corn and soybeans, but No-Till is becoming the more
common choice in recent years — and the data shows why that's a reasonable trade-off
due to the high costs and low prices seen in the past 3 years. 

No-Till is now the single most common tillage practice on low-SPR fields for both crops, and
since 2022 it has increasingly punched above its weight among the most profitable corn
fields relative to its overall share of the dataset. 

With input costs, land rent, and machinery expenses all elevated, No-Till's near-zero field
work costs make it a reliable choice even in years it isn't the single highest-return system.

Nitrogen

From northern to southern Illinois, the most profitable low-SPR corn fields consistently
applied nitrogen more conservatively, staying at or below an NUE of 1.0 lb N/bu. Pushing
rates higher doesn't reliably buy more profit. 

Timing matters too, but perhaps more important according to our dataset is the number of
trips across your corn fields. Minimizing fertilizer application passes pays off. 

Cover Crops

Winter-terminal species like oats ahead of corn and overwintering species like cereal rye
ahead of soybeans continue to be a farmer’s best bet. We don’t see a negative yield impact
with those practices on low-SPR fields.

But cover crops still cost money out of the gate, and incentive programs remain the key to
making the economics work. Species selection and termination timing both matter a lot.
PCM can connect you with cost-share programs and provide the technical assistance you
need to dial in what’s right for your fields!

Lessons & Considerations

www.precisionconservation.org
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Tell us what you think!

https://forms.gle/yP2JkW7WKyfNJTZeA
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