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Research Summary: Biochar Can Improve the Sustainability of 

Stover Removal for Bioenergy 

 
By returning biochar created by fast pyrolysis to the soil, more stover residue can be harvested 

for bioenergy without degrading soil quality or hurting crop yields in the long run. 
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Research Activities 

David Laird, professor of agronomy at Iowa University, hypothesized that biochar could be used 

as a soil amendment to enhance the sustainability of stover harvest. Biochar helps maintain soil 

quality; it can also help mitigate greenhouse gas emissions and climate change by sequestering 

carbon in the soil. 

Biochar was surface-applied at a rate of 10 tons per acre on 16 large plots at the Iowa State 

University Armstrong research farm and incorporated by tillage to a depth of 6 inches.  The 

experiment is a split-plot design with continuous no-tillage corn as a control; and bioenergy 

switchgrass, low-diversity high-input polyculture, and high-diversity low-input polyculture 

cropping systems. The changes in soil quality, soil carbon sequestration, stand density and 

diversity, and biomass and grain production are being monitored. 

Laird’s research is part of CenUSA Bioenergy, a coordinated research and education effort, 

funded by the USDA’s National Institute of Food and Agriculture.  

 



 

 

 
 

Figure 1. Biochar being incorporated by tillage. Photo: David Laird, Iowa State 
University. 

 

What We Have Learned 

In Midwest prairie states, like Iowa, biochar is a natural ingredient in soils, the result of 

thousands of years of prairie fires. In that ancient system, however, the fire’s energy was 

wasted. Today biochar can be created as a by-product of the fast pyrolysis process, 

turning biomass like corn stover into useable energy. 

Then, by returning biochar to the soil as an amendment, growers can harvest more of a 

crop’s stover for bioenergy without jeopardizing soil quality or yields. In fact, biochar may 

improve crop yields in poorer soils. Biochar retains about half the nutrients of the original 

biomass, including potash, phosphorus, nitrogen and minerals,  and also boosts soil 

organic matter. 

“Biochar is the manure of the bioenergy industry, a way of building soils,” according to 

Laird. 

Why Is This Important? 

Farmers growing corn and other feedstocks for renewable energy usually want to remove 

as much stover as possible, not only to make more money from selling it for bioenergy 

but because more stover removal usually boosts corn yields. 

But that is a benefit only in the short run. In the long run, as less residue is left behind, 

the soil will be more susceptible to erosion, and soil quality will decline as organic matter 

—humus—and moisture-holding capacity drop off. 

The ability of soil to retain moisture is especially critical in drought years like 2012. 



 

 

 
 

Figure 2. Biochar being applied. Photo: David Laird, Iowa State University. 

 

It’s a short-term benefit with a long-term cost,” Laird says. “The key thing is, if we 

go on with business as usual and harvest residue for bioenergy products, it’s not 

going to be sustainable. So we have to change practices if we want to harvest 

stover, and find new ways to compensate for removal,” Laird says. 

Biochar is one of the most promising new practices. For instance, in one study, 

biochar improved soil’s water-holding capacity by 15 percent. Biochar may also be 

able to improve crop yields in fields with less than optimal soil. 

 

For More Information 

Authors 

• David Laird, Professor of Agronomy (Ret.), Iowa State University 

• Susan J. Harlow, Freelance Journalist 

Peer Reviewer 

• Ann Johanns, Department of Economics, Iowa State University. 

https://www.extension.iastate.edu/author/ann-johanns 

• CenUSA Project Resources – information on the opportunities and challenges 

in developing a sustainable system for the thermochemical production of 

biofuels from perennial grasses grown on land marginal for row crop production. 

www.cenusa.iastate.edu 
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, gender, religion, age, disability, political 

beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all 
programs.) Many materials can be made available in alternative formats for ADA clients. To 

file a complaint of discrimination, write USDA, Office of Civil Rights, Room 326-W, Whitten 

Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-
720-5964.  

 

Iowa State University Extension programs are available to all without regard to race, color, 
age, religion, national origin, sexual orientation, gender identity, genetic information, sex, 

marital status, disability, or status as a U.S. veteran. Inquiries can be directed to the 
Director of Equal Opportunity and Compliance, 3280 Beardshear Hall, (515) 294-7612. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in 

cooperation with the U.S. Department of Agriculture. Cooperative Extension Service, Iowa 
State University of Science and Technology, Ames, Iowa.  
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