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INTRODUCTION
Previous research has shown that cover crops and 

conservation tillage reduce erosion, improve soil structure, and 
lower nutrient losses. When combined, these practices provide 
additional benefits by maintaining surface residue, protecting 
soil during fall and spring, and reducing nitrate leaching and 
nutrient runoff. 
 While the environmental benefits have been shown, the 
production and economic impacts remain uncertain, and 
concerns about management complexity, risk, and variable 
returns have limited adoption. Programs like the USDA “EQIP” 
have helped increase adoption, but adoption remains relatively 
limited.

Nutrient Loss Reduction Strategy (NLRS)

 Illinois NLRS targets a 45% reduction in nitrogen and
phosphorus losses statewide by 2025.

 Current trends are not on track to meet these goals.
 Economic risk, management complexity, and uncertain

returns limit farmer adoption.
 Better alignment of conservation goals with farm-level

economics is needed to drive progress.
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 Quantify the economic impacts of combining cover crops
with alternative tillage in corn and soybean systems.

 Evaluate effects on yields, costs, and net returns across
management systems.

 Identify systems that are both profitable and conservation-
effective.

 Provide farm-level evidence to guide farmer adoption and
conservation program design.

Nitrogen application methods were evaluated using a total of 
200 lb of nitrogen applied as 32 % UAN. The injected treatment 
applied the full 200 lb in the spring prior to planting using a 
knife. The split application treatment applied 120 lb of nitrogen 
with a knife prior to planting, followed by a Y drop application 
of the remaining 80 lb at the V4 to V5 corn growth stage. These 
returns account for all additional cost and yields associated with 
each method.
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Soybeans Returns at 
Mean Yield

10% Yield 90% Yield 

Conv 58.87 bu/ac 73.82 bu/ac

With EQIP $353.43
Without EQIP $353.43
NT 61.06 bu/ac 70.32 bu/ac
With EQIP $415.70
Without EQIP $398.36
NT+CR 56.31 bu/ac 68.98 bu/ac
With EQIP $375.13
Without EQIP $295.95
ST 62.23 bu/ac 76.49 bu/ac

With EQIP $426.56
Without EQIP $409.22
ST+CR 57.95 bu/ac 73.64 bu/ac
With EQIP $360.72
Without EQIP $281.54
SprFC 60.18 bu/ac 72.75 bu/ac
With EQIP $371.41
Without EQIP $371.41
SprFC+CR 60.37 bu/ac 72.13 bu/ac
With EQIP $367.19
Without EQIP $305.35

Corn Returns at 
Mean Yield

10% Yield 90% Yield 

Conv 146.36 bu/ac 190.69 bu/ac
With EQIP $126.66
Without EQIP $126.66
NT 142.56 bu/ac 182.82 bu/ac
With EQIP $130.15
Without EQIP $112.81
NT+CR 125.02 bu/ac 178.15 bu/ac
With EQIP $92.07
Without EQIP $12.89
ST 153.59 bu/ac 190.58 bu/ac
With EQIP $156.96
Without EQIP $139.62
ST+CR 137.52 bu/ac 181.20 bu/ac
With EQIP $117.67
Without EQIP $38.49
SprFC 153.21 bu/ac 197.46 bu/ac
With EQIP $167.38
Without EQIP $167.38
SprFC+CR 114.39 bu/ac 182.32 bu/ac
With EQIP $71.53
Without EQIP $9.69

Tillage system Soybeans 
Regression

Corn 
Regression

No-till (NT) 51.33** (25.05) 24.90 (20.40)

No-till + cereal rye 18.92 (23.69) −14.55 (17.48)

Strip-till (ST) 67.49** (28.77) 30.30 (20.05)

Strip-till + cereal rye 6.58 (24.95) −20.62 (20.58)

Spring Field 
Cultivate

12.51 (26.64) 39.23* (20.40)

SprFC + cereal rye 13.76 (24.95) −55.13*** (20.05)

 Conservation practices provide environmental benefits but
increase management and production risk, with economic
results varying across systems.

 Profitability and downside risk are major barriers to
adoption, especially in corn systems.

 Incentive programs like EQIP are important, but payments
should better reflect the risks and costs of adoption

METHOD
Multi-year (2020-2024) agronomic data were collected from 

field trials at the University of Illinois Crop Sciences Research and 
Education Center. The study evaluated four tillage systems: 
conventional tillage, spring field cultivation, strip tillage, and no-
till, each used with and without a cereal rye cover crop. These 
eight systems were observed across multiple years and weather 
conditions to reflect real-world farm variability.
 The experiment used a randomized block design with multiple 
replications. All field operations were conducted using standard 
commercial farming practices. Corn and soybean yields were 
measured each year and analyzed for both average performance 
and year-to-year variability. Fixed effects regression models were 
used to estimate treatment effects while controlling for field and 
weather differences.
 Economic performance was evaluated using a FarmDoc budget 
enterprise. Net returns were calculated using observed yields, 
Illinois crop prices, and treatment-specific costs, including cover 
crop seed and field operations. This allowed direct comparison of 
profitability and risk across tillage and cover crop systems.

RESEACH FIELD SET-UP

REGRESSION RESULTS

Block and plot experimental layout at the University of Illinois South 
Farm, Champaign, IL.

Regression estimates of net return differences across tillage and 
cereal rye systems for corn and soybeans.

Notes: Regression estimates control for block, plot, and year fixed 
effects. Standard errors are shown in parentheses. Statistical 
significance is denoted by p < 0.10, ** p < 0.05, *** p < 0.01.

Estimated soybean net returns at mean, 10th percentile (low-yield), and 90th percentile 
(high-yield) levels across tillage and cereal rye systems with and without EQIP payments

Estimated corn net returns at mean, 10th percentile (low-yield), and 90th percentile 
(high-yield) levels across tillage and cereal rye systems with and without EQIP payments

Net returns for corn under alternative nitrogen application strategies (injected vs. split-
applied) across tillage and cover crop systems.
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