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Pennycress (Thlaspi arvense L., Field pennycress) is a new oilseed-producing cover crop for the Upper 
Midwest. Although better known as a weedy member of the Brassicaceae family and a close relative of 
canola, rapid progress has been made to reduce weedy traits in pennycress through domestication [1-3]. 
Pennycress has many traits required to be a cash cover crop including:  extreme winter hardiness, high 
seed yields, and a short life cycle that 
allows it to be integrated into the 
fallow period of existing cropping 
systems in the Midwest [3-6]. For 
example, pennycress can be planted 
into standing corn in late summer or 
early fall. From fall through spring, 
pennycress provides a protective living 
cover, reducing nitrogen loss and soil 
erosion from farm fields[7].  

Planting pennycress into grain corn 
systems remains a challenge in 
Minnesota and much of the Upper 
Midwest despite rapid gains in 
agronomic management and 
development of improved pennycress breeding lines. 
Direct seeding pennycress is very successful in cropping 
systems with minimal residue following harvest, such as 
small grains, silage or sweet corn, and sugarbeets. 
Compared to these systems, significant plant residues 
remain following grain corn harvest. This residue 
suppresses pennycress growth due to low light levels and 
also leads to etiolation (excessive stem elongation) which 
can weaken the pennycress plants, leading to breakage or 
death over the winter. These weakened pennycress 
stands show greatly reduced oilseed yields the following 
spring. The University of Minnesota has been evaluating pennycress interseeding techniques including 
method and date of planting into standing corn at multiple locations for the past several years. 
Pennycress oilseed yields ranged from 500 – 800 kg ha-1 when interseeded prior to corn harvest 
compared to residue-free systems where oilseed yields have reached 1500 kg ha-1 [8]. Stover removal 
post-harvest could improve pennycress performance, however, this removal would be too late to 

Line Trait 
A7-236 Reduced shatter, delayed maturity 
A7-129 Reduced shatter 
I0218 Reduced shatter 
A7-52 Strong stem, reduced lodging 
E5-23 Large seed 
A7-199 Tall, fasciated seed pods 
A7-111 Dwarf, early maturity 
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Figure 1. Pennycress-corn stover survival study in St. Paul, 2017. A) 
Pennycress lines E5-23 one week after planting. B) Plots were covered 
with stover to simulate combine harvest. 

Table 1. Mutant pennycress lines in the study. 

 



alleviate low-light stress on pennycress if farmers use full season corn hybrids. Removing stover would 
also negatively impact soil organic carbon [9]. 

In order to investigate other potential solutions to pennycress survival under corn stover, the UMN 
pennycress research team has developed a study to evaluate the performance of several mutant 
pennycress lines that exhibit different growth habits and seed phenotypes (Table 1). These lines were 
collected from a population of pennycress mutants developed for domestication research and have 
been characterized in field conditions in St. Paul for several years. Small, replicated plots were planted in 
St. Paul and Rosemount in fall 2017 (Figure 1a).  Germination date and percent canopy cover were 
assessed in the fall prior to corn harvest. In late November, corn stover (excluding ears) was manually 
removed, chopped, and 0.4 kg of stover (corresponding to the above the ear biomass) was applied per 
plot (Figure 1b). In May 2018, the pennycress survival rate was quantified using the relative change of 
canopy cover between fall and spring. 

Our preliminary results show the 
difficulty of establishing and 
maintaining pennycress as a cover 
crop in standing corn (Table 2). In both 
locations, etiolation was observed and 
could have contributed to the poor 
survival of the pennycress. 
Establishment was better in St. Paul, 
however, overall survival was better in 
Rosemount. This could be due to 
waterlogging in the St. Paul plots 
during the late fall and winter which 
further weakened plants damaged by 
low light infiltration. While these 
results do not show significant 
improvement in survival under corn residue, the large seeded pennycress line E5-23, showed better 
survival compared to other lines. The pennycress breeding program is already targeting larger seed size 
to increase yield and ease seed handling concerns. This research suggests that larger seeds may also 
lead to more vigorous plants that can better survive in high residue systems. This experiment will be 
repeated in 2018-2019, and results will inform decisions made in the pennycress breeding program.  
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 Line St. Paul   Rosemount 

 Canopy cover (%) Survival 
rate (%) 

 Canopy cover (%) Survival 
rate (%)   11/2/17 5/1/18   11/8/17 5/5/18 

E5-23 24.19 1.03 4.3  6.5 5.4 82 
A7-236 6.15 0.06 1  5.1 2.5 49 
A7-111 19.82 0.25 1.3  7.6 2.3 29 
A7-199 4.58 0.21 4.5  4.5 1 21 
A7-129 3.98 0.04 1  4.7 1.2 25 
IO218 9.94 0.05 0.5  1.2 2.7 37 
A7-52 22.41 0.31 1.4   2.2 5.4 74 

Table 2. Fall and spring canopy cover and winter survival for pennycress 
lines in St. Paul and Rosemount (2017-2018). Green indicates better 
survival. 
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