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Summary
This project has shown that it is possible to 
produce enough pennycress feedstock to 
produce over 6 billion gallons of aviation 
fuel.  Using POLYSYS, the potential of a 
corn/pennycress/soybean rotation is 
modeled and allowed to compete with 
traditional cropping systems.  An analysis 
was conducted of runs from $0.05 to $0.50 
per pound,  Most of the potential is achieved 
at $0.20/pound. However, if the nation is to 
have 50% of the aviation fuel in alternative 
fuel, a single feedstock like pennycress will 
not meet the goal.

Results and Discussion

.   

Motivation and Objectives
The commercial aviation industry consumed over 16.2 billion gallons of jet 
fuel in 2014, accounting for approximately 25% of operating expenses 
(U.S. Department of Transportation BTS 2014). This quantity of fuel is 
expected to nearly double by 2030. The ASCENT 1 project team is 
evaluating regional supply chains that could be used for alternative jet fuel 
production including feedstock production, transportation, and fuel 
conversion. One pathway is through oil seed production and conversion. 
The team is identifying potential intermediate materials and co-products 
for each pathway to understand potential ways to aid in making 
biorefineries more economical.  One feedstock that has been identified is 
pennycress.  
Pennycress (Thlaspi Arvense) is commonly referred to as “stinkweed” or 
“French-weed” and found throughout the United States. It is 
predominately found in the northern states, especially in the northwest, 
and sparsely established in the southeast. Pennycress shares many 
genetic traits with Arabidopsis and it is estimated that 75-85% of the 
genome characteristics found in Arabidopsis are shared by Pennycress. 
Pennycress can reach 80cm or about 2.5 feet tall with a range of 1-2.5 
feet in height. 
Pennycress can be of the winter or summer annual type. Flowering occurs 
in the spring month of April and each flower results in a seed pod with an 
average of approximately 14 oil seeds. Seeds are small oval shaped with 
one rounded end and tapering to a point on the other end. This plant is a 
common agricultural weed that prefers disturbed lands, and the capacity 
to invade higher quality natural habitats is low (Hilty 2014).  Cold tolerant 
Pennycress can be grown between corn and soybeans with pennycress air 
seeded in September and harvested in late May.

The objective of this project is to determine the 
potential of using pennycress as a feedstock assuming a 
technology exists to convert pennycress to jet fuel. 

Methods and Materials

Conclusions and Next Steps
It appears that pennycress is a potential feedstock for 
aviation fuel.  The agronomic characteristics of the plant 
allow for it to be planted between corn and soybeans 
allowing for a farmer to get three crops over a two year 
period if they use a corn/pennycress/soybean rotation.  The 
cost will change as demand for pennycress oil increases.  In 
this project pennycress price is varied between $0.5 and 
$0.50 per pound.  Land does shift out of some crops and 
toward soybeans while corn acreage shifts are small in 
comparison.  Production is predominately in the western 
corn belt and great plains though some production does 
occur in the pacific north west.  

The next steps will involve analysis of other oil seed crops 
to evaluate their potential in developing an oil to aviation 
fuel market without impact   
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Methods and Materials
POLYSYS was run and compared to a Baseline.  County 
land use change was limited to 25% of the county could be 
planted in a corn/pennycress/soybean rotation.  The 
analysis was  simulated  for each year to 2039. at $0.05 
price increments of  between 0 and 0.50/pound.  The 
results presented here represent the production levels that 
occur at $0.50/pound.

Table 2. Average Planted acres (Mil Ac)

Crop
Without 

Pennycress

With 

PennyCress

%    Change

Corn 87.3 91.5 5

Grain Sorghum 5.9 5.3 -10

Oats 2.5 2.3 -11

Barley 3.0 2.7 -9

Wheat 52.1 43.4 -17

Soybeans 80.9 88.8 10

Cotton 9.9 8.1 -18

Rice 2.9 2.5 -12

Hay 56.8 56.5 0

Pennycress 0.0 NAb

Total All Crops 301.3
a Acres already included in corn acres as a double crop
b Not Applicable

Land use changes will occur when the production of one 
crop is incentivized with respect to others.  In this case, 
land switched an average over the period of analysis from 
cotton (-18%) wheat (-17%), rice (-12%), oats (-11%) 
and grain sorghum (10%) with the  
corn/pennycress/soybean acreage increasing 13% (Table 
1) resulting in a 5% increase in corn acreage and a 10% 
increase in soybean acreage. 

This change in acreage 
allowed a supply of 
Pennycress seed to be 
harvested on 25.8 million 
acres along with corn and 
soybeans. 

Prices also changed as 
production changed.  The 
average change in 
production and prices are 
shown in Figure
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Figure 3. Change in prices 
and production as a result of 

pennycress

3.   For most crops an inverse relationship between 
price and production exists. Corns increase in 
production results in a decrease in price.  The same is 
true for soybeans.  

Location of the 
pennycress 
production occurs 
largely in the western 
Corn Belt and Great 
Plains  area (Figure 
4).

The above analysis was done 
when the pennycress price 
was set to $0.50 per pound.  
However,, one important 
aspect might be what 
happens as price is reduced. 
Figure 5 contains a supply 
curve moving from $0.05 to 
$0.50 per pound.  At five 
cents per pound, enough 
pennycress seed is harvested 
to produce over a billion 
gallons of aviation fuel.   

Figure 5. Pennycress 
Supply Curve

Figure 4. Location where 
Pennycress is Grown
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