
Managing perennial cover crops for 
sustainable corn stover biomass 
production 

Background 
Crop residues currently are the most readily available feedstock for conversion to fuel in the 

North Central Region.  Corn stover is an underutilized resource that can provide 20 to 30% of the 

feedstock necessary to meet the Renewable Fuel Standard.  However, removal of corn residues 

decreases soil organic matter, compromising soil nutrient cycling, aggregation, water infiltration 

rate, water holding capacity, and long-term crop productivity.  Grass pastures typically have 

superior soil organic matter and aggregation than annually cropped soils, with concomitant 

improvement of nutrient cycling and soil water availability.  Utilization of perennial grass as 

living groundcovers is a promising corn production system, previously documented in small-plot 

studies in Iowa.  This project builds on the outcomes of a previous Sun Grant project that 

demonstrated it is possible to grow corn with perennial groundcover without taking a yield 

penalty (Wiggans et al., 2012).  That research indicated that several candidate species could be 

grown in association with corn, but all would require effective suppression in the spring to 

eliminate early-season competition (Flynn et al., 2013).  It also revealed that there is genetic 

variability with elite corn germplasm for the ability to yield when grown in association with a 

groundcover.   

Description of study 
In large-plot studies and using conventional farming equipment, we will determine if 

establishment of perennial cover crops is superior with soybean or corn.  Additionally, we will 

compare continuous corn production in conventional tillage and perennial cover crops systems, 

with and without residue removal.  We hypothesize that perennial cover crop systems will have 

sustained soil quality despite residue removal while conventional tillage, continuous corn with 

residue removal will suffer reduced soil quality, leading to decreased long-term productivity.      

Research goals 
In this project we plan to address more specific questions that will lead to the development of 

practical perennial groundcover systems for corn production. 

The questions to be addressed by this project include: 

1) Can the results observed in Ames from 2008-12 be replicated at another site with a 

different soil that is also well suited to corn production? 



2) Can the results observed in Ames from 2008-12 be replicated using equipment and 

production practices at a scale appropriate to commercial farming? 

3) Does a corn hybrid that is recognized as being tolerant to continuous production yield 

better than one that is sensitive and therefore less productive under a continuous corn 

system? 

4) Does a population insensitive hybrid perform better when grown with groundcover 

compared to one that produces lower yields at high populations? 

5) How does Kentucky bluegrass, identified as an excellent groundcover species in the 

previous experiment, compare with a summer dormant tall fescue genotype with respect 

to its relative suitability as a groundcover for corn production? 

6) How does corn yield grown in zone-till groundcover production systems compare with 

corn grown conventionally with and without residue removal?  

7) Can groundcover species be established under a previous corn or soybean crop? 

8) Does removing residue following grain harvest reduce or eliminate the yield drag 

associated with continuous corn production. 

How does a perennial bluegrass cover crop managed with zone-tillage influence distribution and 

timing of available nitrogen. 


