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Rationale 
Can nitrogen (N) immobilization be managed to reduce 

nitrate losses and avoid yield penalties? Winter cover crops 

and conservation tillage can impact N mineralization and 

loss directly and indirectly via soil carbon (C) dynamics.

4 treatments x 4 

replicate blocks on 16 

tile-drained plots; 2 

microplots per replicate 

§ Conventional (chisel) 

till (CT)

§ No-till (NT)

§ Strip-till (ST)

§ Strip-till + cover crop 

(STCC)

Results Results

Summary

§ How do tillage and/or cover cropping impact soil nitrate-N 

to 36” depth?

§ If nitrate is used by a winter cover crop when it is most 

vulnerable to being lost, can this reduce annual nitrate 

loss and avoid a yield penalty?

§ Does soil C cycling respond to cover cropping and/or 

conservation tillage practices?
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Research Objective
Evaluate treatment effects from various tillage intensities 

and cover crop systems on cash crop yield, N and C 

cycling to determine if reduced tillage and a cover crop 

system can reduce annual nitrate leaching, increase soil 

C, and ensure producers’ bottom line. 

Tile nitrate-N concentrations

Randomized Complete 

Block Design 

44 acre field - Piatt 

Co., Illinois

Corn Yield 2021

Experimental Design 
& Methods

Research Questions

Cover crop (winter barley/rapeseed) + strip-till lowered tile 
nitrate-N by 25% while maintaining corn yield.

§ Under strip till, cover cropping lowered soil nitrate-N 

to 36” depth and decreased tile nitrate-N. 

§ With cover crop, tile nitrate-N levels decreased 

steadily from April-May until termination without a 

yield penalty to corn.  

§ In year 1, Soil C cycling indicators (enzyme activity, 

POXC) were unaffected by cover cropping or 

tillage.  

β-glucosidase activity lowest in spring but higher in July with 

cover crop in STCC, possibly due to biomass decomposition 

during corn growing season. 

Permanganate-Oxidizable Carbon (POXC)

No tillage or cover crop impact on soil labile C (POXC)

β-Glucosidase activity

Soil nitrate-N concentrations

Lowest soil nitrate-N values in STCC, spring and fall 2021 

through profile; highest in ST without cover crop. 


