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Results:Background:
Switchgrass biomass is broadly viewed as a high potential 

source of cellulosic ethanol that is renewable, reduces the 

carbon footprint, and does not directly jeopardize food 

stocks.  Southwest MI has a cool and moist climate 

conducive to the rapid growth of several C3 invasive 

shrubs.  Switchgrass is a sun-loving, heat tolerant C4 plant.

Objectives:
•Compare the potential for using biomass from invasive 

shrubs as a feedstock for ethanol production with that of 

Switchgrass

•Evaluate the suitability of harvesting invasive shrubs 

(pictured at right) as a perennial crop in 1-3 year 

timeframes, thereby preventing seed dissemination

Methods: 
•Collected woody invasive and SW biomass from Calvin 

College and Pierce Cedar Creek Institute in SW Michigan

•Followed the National Renewable Energy Laboratory’s 

(NREL) protocol for Determination of Structural 

Carbohydrates and Lignin in Biomass and the ASTM test 

method for Determination of Carbohydrates in Biomass by 

Gas Chromatography to quantify woody invasive and 

Switchgrass chemical composition

•Estimated theoretical ethanol yield of each species using 

the online NREL Theoretical Ethanol Yield Calculator

Field Study Site

Conclusions:
•Ethanol yield from woody invasive species was optimized when 

biomass from one year of growth was harvested before leaf drop.  

Early harvest would likely slow soil enrichment from the 

accumulation of organic matter, however.

•Maximum ethanol yield did not depend on biomass source, but 

rather on the quantity of biomass capable to grown per unit area.

•Biomass harvest frequency could take place at least annually 

without jeopardizing the ability of invasive shrubs to re-sprout.

•Establishment of a controlled long-term field study will serve to 

confirm these results and allow future analysis of the potential of 

woody invasive shrubs to produce biomass and increase soil carbon.

Potential for using biomass 

from invasive shrubs for 

cellulosic ethanol:  
~100% re-grow after cutting.


