
Comparison of Biofuels Systems (COBS) 
RFR-A2331 

Michael Thompson, Professor, Department 
of Agronomy 

Marshall McDaniel, Associate Professor, 
Department of Agronomy 

Matt Woods, Agricultural Specialist and 
Project Manager 

Objective 
This long-term project seeks to identify and 
develop cropping systems that produce large 
quantities of biofuel feedstocks while 
protecting soil and water resources and 
increasing biodiversity on the Iowa 
landscape. 

Summary 
The experiment, established in 2008, is 
large-scale (24 plots, each 27 m x 61 m, four 
replications of each system) and compares 
biomass production, fossil fuel replacement 
value, and environmental impacts for 
continuous corn grown for grain and stover 
removal with (CCW) and without (CC) a rye 
cover crop; multi-species perennial crops 
grown for aboveground biomass with (PF) 
and without (P) fertilizer; and a conventional 
corn-soybean grain system (C2, S2), used as 
a comparison baseline. 

Twelve aluminum culverts were buried 
vertically at the ends of the center drainage 
lines from pairs of individual plots. 
Drainage lines from the plots are directed to 
sumps in the culvert, and drainage is 
pumped through plastic plumbing fitted with 
a plated sprayer nozzle and a water meter. 
Back pressure created by the meter forces a 
constant fraction (~0.25%) of all drainage to 

be diverted to a 10-L sampling bottle. The 
in-line flow meter is read when water 
samples are taken, and the system is also set 
up for continuous logging of the flow meters 
through switch-closure logging. This 
configuration provides the infrastructure for 
continuously monitored flow-volume 
measurements and flow-integrated sampling 
of subsurface drainage from each plot. 

Long Term Findings 
Significant Biomass Produced 
Estimates of fuel yield suggest that fertilized 
prairie will produce comparable amounts of 
energy to the corn-soybean system, although 
less than the continuous corn system  

Soil Health Preserved 
The prairie systems contain 8 to 12 times 
more roots than corn plots, with 40-50% of 
their total biomass occurring below ground 
(compared to only 3 percent for corn).  
Deep-rooted prairie plants hold soil in place, 
reducing the movement of sediment, nitrate, 
and other pollutants.  They also add organic 
carbon to the soil, enriching fertility and 
water holding capacity. 

Water Quality Improved 
Researchers measure the nitrate released 
into tile drainage water for each of the 
treatment systems.  Prairie systems have 
almost no nitrate loss compared to 
intermediate losses in the corn with rye 
cover crop system and high losses in the 
continuous corn and corn-soybean systems.  
The fertilized prairie released 97% less 
nitrate to drainage water compared to the 
corn-soybean system. 
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2023 Yield and Biomass Results 

Corn and Soybean Yield: 

Mean (bu/ac) Std Err (bu/ac) 
C2 253.2 4.5 
CC 224.8 5.2 

CCW 254.3 7.3 
S2 61.9 1.4 

Rye Cover Crop Biomass 

Plot 
(CCW) Dry Weight (g) % moisture lbs/acre 

14 88.0 61.1 701.6 
25 115.6 68.4 921.7 
36 82.2 60.1 655.4 
42 82.0 61.6 653.8 

Mean (lbs/ac) 733.1 

Prairie Biomass 

dry tons/ac std error 
P 0.92 0.05 

PF 2.31 0.07 
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