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Abstract 

When corn is harvested for grain the remainder of the above ground biomass is returned to 

the field.  The residue, when properly managed, can then serve a number of production and 

conservation goals.  Residue when collected for animal bedding or biomass feedstock can 

provide an additional revenue stream.  Whereas residue left to decompose on the field 

where it was produced can cycle nutrients, reducing input costs as well as contribute to soil 

health, improving sustainability of the production system.  

Whether trying to improve the overall effectiveness of residue collection system or reduce 

the negative impacts of residue when left on the field, residue size reduction is often 

included in the residue management system. While residue size reduction is a common 

practice in corn grain production its impact has limited study. 

This research was undertaken in an attempt to quantify the operating characteristics and 

effectiveness at residue size reduction of a variety of commercially available residue 

processing machines.  Furthermore the impact on residue decomposition, corn crop 

establishment, growth and yield following residue size reduction was investigated. 

Multiple machines were evaluated in a field study to quantify power requirement of the 

processing mechanism, fuel consumption, and processing quality of the machine.  The 

machines tested in this research include: (1) rotary mower, (2) flail shredder, and (3) 

chopping corn header.  The same chopping corn header, with stalk processor disengaged, 

was used as a control treatment.   



iii 

 

All three processing machines significantly reduced geometric mean length (GML) 

compared to the processing done by the conventional corn header stalk rolls.  The rotary 

mower reduced GML the least from 34.0 to 21.6 cm.  Flail shredder and chopping corn 

header decreased GML to 12.9 and 11.6 cm, respectively.   

Flail shredder required approximately double the per row power consumption and required 

an additional 11% more fuel per unit area than the chopping corn header.  Rotary mower 

was least effective at processing residue since the rotors did not generate lift to bring 

residue from ground into the rotor.   

A corn crop was established in field scale plots treated with either flail shredder, chopping 

corn header or control corn residue processing treatments. Tillage systems common to the 

northern Corn Belt; no-till and fall chisel with spring field cultivation conventional-till were 

applied across all residue processing treatments.  In addition two varieties, a conventional 

and a Bt hybrid were used.  

Residue was decomposed over winter in litterbags on the surface, to simulate no-till, or 

buried to simulate conventional tillage.  Litterbags were removed from the field in the 

spring to quantify the amount of residue that remained at the time of spring tillage and 

planting.  Field condition response as well as corn crop establishment, growth and yield 

response to corn residue size reduction was determined.    

Residue decomposition increased from 12% to 16% with chopping corn header and 19% 

with flail shredder.  Tillage increased decomposition from 13% in no-till to 18% in 
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conventional-till.  Residue size reduction decreased residue cover following planting, a 

combined effect of less residue mass and greater incorporation which in turn increased 

spring soil temperatures though not enough to cause significant differences in emergence 

rate. 

Residue processing had no impact on subsequent total biomass or grain yield in 

conventional tillage.  However, in the no-till system, residue processing resulted in 6% 

greater grain yields than when residue was not processed.  Flail shredding in the no-till 

system produced statistically similar yields to the conventional-till treatments.   

Of the two residue processing machines considered, flail shredding used 11% more fuel 

than chopping corn head and required an additional field operation but did not result in 

significantly greater yield.  Residue processing with the flail shredder was however more 

profitable at current prices as a small increase in yield more than offset the increase in 

production costs. 

  


