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NOTICE
This IPREFER project quarterly report was prepared by Western Illinois University and
IPREFER research colleagues from CoverCress, Inc., Illinois State University, McLean County
Soil and Water Conservation District, The Ohio State University, United States Department of
Agriculture-Agricultural Research Service, University of Illinois, University of Minnesota, and
the University of Wisconsin-Platteville in the course of performing academic research supported
by Agriculture and Food Research Initiative Competitive Grant No. 2019-69012-29851 from the
United States Department of Agriculture National Institute of Food and Agriculture (“USDANIFA”).
The opinions expressed in this report do not necessarily reflect those of Western Illinois
University, USDA-NIFA, CoverCress, Inc., Illinois State University, McLean County Soil, and
Water Conservation District, The Ohio State University, United States Department of
Agriculture-Agricultural Research Service, University of Illinois, University of Minnesota or the
University of Wisconsin-Platteville and reference to any specific product, service, process, or
method does not constitute an implied or expressed recommendation or endorsement of it.
Further, Western Illinois University, USDA-NIFA, CoverCress, Inc., Illinois State University,
McLean County Soil and Water Conservation District, The Ohio State University, United States
Department of Agriculture-Agricultural Research Service, University of Illinois, University of
Minnesota or the University of Wisconsin-Platteville make no warranties or representations,
expressed or implied, as to the fitness for a particular purpose or merchantability of any product,
apparatus, or service, or the usefulness, completeness, or accuracy of any processes, methods, or
other information contained, described, disclosed, or referred to in this report.
Western Illinois University, USDA-NIFA, CoverCress, Inc., Illinois State University, McLean
County Soil, and Water Conservation District, The Ohio State University, United States
Department of Agriculture-Agricultural Research Service, University of Illinois, University of
Minnesota or the University of Wisconsin-Platteville and the authors make no representation that
the use of any product, apparatus, process, method, or other information will not infringe
privately owned rights and will assume no liability for any loss, injury, or damage resulting from,
or occurring in connection with, the use of the information contained, described, disclosed, or
referred to in this report.
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Integrated Pennycress Research Enabling Farm and Energy Resilience
(AFRI-CAP 2019-69012-29851)

Year 1 Project Executive Summaries
September 1, 2019 – August 31, 2020
Project Administration
§

Win Phippen, Western Illinois University, wb-phippen@wiu.edu

§

Anne Kinzel, anne.kinzel@iprefercap.org

The IPREFER project was initiated with the specific goal of commercializing pennycress
production by 2021. With several University and USDA collaborators and a single corporate
partner, we are adapting the project to unforeseen challenges and are well on our way to meeting
our goal. In our first year, we found ourselves having to re-organize our research objectives to
better suit commercialization efforts. Additionally, we had to adjust all our education and
outreach activities in response to COVID-19.
Significant Accomplishments – Year 1
•

We held our first annual meeting in Normal, IL, hosted by Illinois State University (ISU) on
August 11-13, 2019.

•

We hired a Program Manager, Anne Kinzel. With Anne’s previous experience managing a
NIFA-CAP project, we were able to hit the ground running.

•

We established a project website: www.IPREFERCAP.org and a social media presence
(Twitter (@IPREFER_CAP) and YouTube
(https://www.youtube.com/channel/UClIn60frdoFUyXGF1pVH0SQ).

•

We created a project media kit to acquaint the media with IPREFER. The project was
featured in a number of articles in ag-centric publications, including Illinois Farmer Today
and The Furrow (John Deere) as well as in daily print media.

•

We established a program governance scheme by creating an Executive Leadership Team
and establishing a five-member Advisory Board.

•

We created a project newsletter, the PennyPulse. The newsletter, hosted by MailChimp, is
published bi-monthly. The goal is to keep project participants committed and connected to
the broader goals of the project.
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•

We completed a contract agreement for our project’s first program pivot with Southern
Illinois University (SIU) to conduct much-needed experiments on soybean cyst nematodes
(SCN).

Planned Activities, Outcomes, and Impacts - Year 2
•

Conduct a virtual second annual meeting on August 3-4, 2020. The meeting focused on
highlighting Year 1 accomplishments and organizing Year 2 activities.

•

Increase awareness of the IPREFER project through the IPREFER website, YouTube, and
Twitter accounts.

•

Conduct bi-annual research meetings for each objective team during the 2021 winter months.
These meetings will allow for a more comprehensive evaluation of the research objectives
for each team.

•

Work more closely with corporate partner CoverCress to better understand the required
commercialization needs and how to integrate these needs into the university research
setting.

•

Oversee the implementation of the data management plan. Our goal is to avoid ‘data dumps’
on the general public.

Executive Summary - Agronomic Management
Co-Project Directors
§

Alexander (Alex) Lindsey, The Ohio State University lindsey.227@osu.edu

§

M. Scott Wells, University of Minnesota mswells@umn.edu

Agronomic Management: A suite of agronomic management projects will be deployed across
the region to position pennycress in the predominate corn and soybean rotation and in a range of
high-valued rotational crops. We will:
•

Develop regionally-based agronomic management practices for establishing pennycress in
grain corn systems.

•

Quantify soybean and pennycress yield trade-offs across soybean maturity group (MG) and
cropping systems.

•

Establish weed and pest best management strategies that support pennycress integration in
corn and soybean production systems.
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Significant Accomplishments – Year 1
•

Even with the issues around COVID-19, our teams across the network, except for Wisconsin,
were able to deploy three of the four agronomic studies. Unfortunately, the University of
Wisconsin-Platteville was subject to more stringent COVID-19 restrictions than our other
sites.

•

The Agronomy Team planted corn for both Corn residue Management (CRM) and DISC at
all sites, except for Wisconsin.1 Corn provides the setup for both the CRM and DISC project
treatments slated for fall 2020.

•

We were able to plant pennycress in fall 2019 for the SOYSELECT project (i.e. evaluates
relayed soybean phenotypes and cultivars in pennycress for imported performance) at two
sites. Soybean was relayed into the pennycress and monitored throughout the summer. We
will harvest soybean this fall.

•

We have put the PELLET project on hold until the fall of 2021.2 More time is needed to
develop viable pennycress seed pelletization protocols. The University of Minnesota and
USDA-ARS offered their plant growth facilities to pre-screen pelleted pennycress seed.

Planned Activities, Outcomes, and Impacts - Year 2
•

In Year 2, all Agronomy Team sites plan to harvest corn, apply treatments, and plant
pennycress. In addition, Agronomy Team members will plant pennycress seed increases.

•

In Minnesota, we will plant the pennycress for the SOYSELECT project in fall 2020.

•

In Year 2, the entire Agronomy Team will meet to discuss Year 1 findings and make any
need adjustments. For example, the breeding core provided new genetics for the agronomy
team’s next series of studies. The Minnesota team planted the increase of the new line.
During our annual meetings, the team will assess and deploy the next round of agronomic
projects.

Executive Summary - Breeding and Genomics – Pennycress Improvement

1

DISC is the abbreviation we use for the IPREFER corn stover management project. Nicholas Heller (University of
Minnesota) leads this IPREFER objective.

22

“PELLET” is the abbreviation we use for the “Novel Seed Treatment for Improve Pennycress Performance” part
of the project. This IPREFER objective is led by Alex Lindsey at Ohio State University.
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Co-Project Directors
§

M.David Marks, (LEAD Northern Genetics), University of Minnesota, marks004@umn.edu

§

John Sedbrook (LEAD Southern Genetics), Illinois State University, jcsedbr@ilstu.edu

Pennycress Improvement: Our research teams have generated high-yielding pennycress
breeding lines through multi-state testing and identified/validated trait-improving mutations and
natural variants. Throughout the project will:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression of these
traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and rapidly
identify the best lines for each Midwest location (IL, MN, OH, WI) in conjunction with the
commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding program success.

Significant Accomplishments – Year 1
•

We successfully identified and stacked genetic changes conferring seed reduced erucic acid,
reduced glucosinolate, and reduced fiber. These CRISPR-edited plants grow like wild type in
growth chambers, have been confirmed to be CRISPR-construct-free, and will be planted in
the field this September 2020.

•

We successfully field-tested various stacked traits combinations forming the basis of
commercial lines to be marketed by CoverCress, Inc.

•

We successfully identified and stacked genetic changes conferring seed reduced erucic acid,
reduced glucosinolate, reduced PUFA, and reduced shatter.

•

We have achieved broader and more in-depth communication and data-sharing with our
academic and commercial partners. This communication has helped all parties improve our
breeding programs and line selection criteria and fine-tuned research objectives.

Plans for Year 2
•

We will continue to develop elite breeding lines for domestication trait introgression. These
lines will form the foundation of the UMN breeding program and will contribute to improved
yields and increased stability under variable environmental conditions.
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•

We will continue testing and stacking in value-added traits, including higher total seed oil,
larger seed size, and high oleic oil.

•

We will continue the development of the mutant gene index and other plant genetic material.

Executive Summary - Characterization of Pennycress Ecosystem Services
Co-Project Director
§

William Perry, Illinois State University wlperry@ilstu.edu

Characterization of Pennycress Ecosystem Services: To quantify the benefits of pennycress as
a winter cover crop, we will:
•

Assess pennycress impacts on reducing nutrient flux, nitrogen, and phosphorus, from
subsurface drainage throughout the year.

•

Determine abundance and diversity of pollinating insects of pennycress, which flowers
earlier than most other plants.

•

Measure pennycress forage resources (pollen and nectar) for pollinators and characterize the
health of both individual honey bees and colonies near pennycress fields.

Significant Accomplishments – Year 1
•

Established nine replicate 2-acre plots with independent subsurface drainage (tile) and tile
interceptors for sampling water discharge and nutrient loads and automated sampler
platforms and enclosures.

•

Established treatments of pennycress and spring amended nitrogen pennycress to compare to
non-cover crop reference plots.

•

Sampled soil fertility, organic carbon, and soil pore water in spring and fall and identified
two races of soybean cyst nematodes from fall samples.

•

Formed a collaboration to use drone imagery to obtain whole plot plant biomass and nitrogen
sequestration along with a 2 cm digital elevation model to assess soil losses.

•

Ordered automated samplers to estimate subsurface drainage nutrient loads and water
discharge.

Planned Activities, Outcomes, and Impacts - Year 2

Annual Progress Report: September 2019 – August 2020

5

•

Install six automated ISCO samplers to estimate nutrient losses in subsurface drainage
systems, hopefully by November 2020.

•

Establish robust stands of fall germinated pennycress to provide more significant potential
weed reduction and nutrient immobilization.

•

Sample fall and spring soil organic matter and fertility. Soil organic carbon will be sampled
at multiple depths to better estimate soil organic carbon changes and add to an assessment of
the carbon intensity score for pennycress.

•

Sample dissolved nutrients in soil pore water in the fall and spring as this may respond faster
than dissolved nutrients in subsurface drainage water.

•

Establish a robust relationship between manual plant biomass and nitrogen content with
drone imagery and determine carbon and nitrogen immobilization.

•

Sample subsurface drainage losses of water and dissolved nutrients to determine differences
in nutrient loads between treatments.

•

Sample soybean cyst nematodes to determine if populations or races change in pennycress
treatments.

Executive Summary - Life Cycle Supply Chain Development
Co-Project Director
§

Cristine (Cris) Handel, CoverCress, Inc., chandel@covercress.com

Life Cycle Supply Chain Development: Pennycress seed storage and utilization are critical
elements of the supply chain. We will:
•

Optimize pennycress seed storage to ensure the sustained availability of quality seed.

•

Develop tools that help farmers and industry adopt effective seed drying/storage protocols.

•

Provide seed/oil to crusher/producers for conversion testing.

•

Conduct seed meal animal feeding trials to generate data for regulatory approval.

Significant Accomplishments – Year 1
•

We put together the supply chain team, including members from all related and external
institutions.
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•

We started designing the whole supply chain structure and needed projects around it.

•

We focused on economic analysis and carbon-related analysis (LCA), and carbon-intensity
scores.

•

We designed needed studies around grain cleaning, drying, and processing.

•

We managed COVID-19 limitations to conduct meetings and field days.

Planned Activities, Outcomes, and Impacts - Year 2
•

Assign responsibility and deadlines to conduct each of the needed studies that cover the
whole supply chain.

•

Have project partner Agricultural Utilization Research Institute (AURI) do the needed
research around grain drying, storage, and processing.

•

Complete LCA and economic studies.

Executive Summary – Education, Extension and Outreach
Co-Project Directors
§

Rebekka Darner, rldarne@ilstu.edu

§

Willy Hunter, wjhunte@ilstu.edu

Pennycress provides many new opportunities as a new crop. To raise awareness, train a skilled
workforce, and enhance and inform pennycress adoption, we will:
•

Provide research-based information (electronic, written, and oral) to farmers and seed
handlers on germplasm advances, cropping rotations/systems, seed drying/storage,
production economics, and conservation benefits.

•

Engage 4-H and FFA youth, parents and administrators, and the public through presentations
and demonstrations, and develop pennycress-based projects for youth to show at county and
state fairs and conventions.

•

Provide a series of field day demonstrations and on-farm question/answer sessions.

•

Provide graduate and undergraduate students with interdisciplinary research training and
education through internships and course-based experiences.

Significant Accomplishments – Year 1
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•

Hosted eight undergraduate students in the 2020 IPS-URE program.

•

Conducted an inventory of existing cover crop lessons in the national Ag-in-the-Classroom
database.

•

Met with local teachers and shared opportunities for using cover crops to teach traditional
science content.

•

Led Cover Crop Trivia activity for 100+ 4-H members during the annual Clover Clinic
learning event in Peoria, IL.

•

Wrote four of the 12 planned lessons for the 4-H Cover Crops project book.

•

Obtained IRB approvals to evaluate various IPREFER education and outreach efforts,
including public events (i.e., field days) and the 2020 IPS-URE program See Exhibit C.

•

Reached over 200 people during the three-day virtual field days.

Planned Activities, Outcomes, and Impacts - Year 2
•

Host Cohort #2 of the IPREFER 2021 IPS-URE program.

•

Establish Cover Crop Science as a 4-H project category for the 2021 4-H County Fair
exhibitions.

•

Engage 10-20 4-H clubs in hands-on activities and invite them to submit Cover Crop Science
projects to the 2021 4-H fair.

•

Host three Cover Crop Science SPecial INterest (SPIN) Clubs.

•

Host hands-on workshops at two or more conferences for educators.

•

Present IPREFER educational outcomes or developed curricula at professional symposia.

•

Host a collection of native pennycress seed in collaboration with the Illinois Farm Bureau
and other partners during Spring/Summer 2021.
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Integrated Pennycress Research Enabling Farm and Energy Resilience
(AFRI-CAP 2019-69012-29851)

Quarterly Report: May 1, 2020 – July 31, 2020

PROJECT ADMINISTRATION AND GOVERNANCE
We accomplished the following project governance and administrative tasks during the fourth
quarter.
1. Planned Activities
•

Complete plant breeder hiring.

•

Continue building content for the IPREFER website.

•

Continue Advisory Board, Executive Leadership Team, and program manager meetings.

•

Continue development of online videos highlighting WIU pennycress research

•

Begin organizing the annual meeting to be hosted by UMN on August 3-5, 2020. We will
investigate online options for meeting.

•

Continue implementing Material Transfer Agreements (MTAs) with collaborators.

•

Began a redesign of the project website to reflect additional content and plans for more
online-centered recruitment of the IPS-URE.

2. Actual Accomplishments
•

Hired research agronomist Tad Wesley to support the WIU breeding and research efforts.
His start date is August 1, 2020.

•

Added content to the IPREFER website, including the 2020 IPS-URE program page,
recent publications, and educational videos.

•

Continuing to conduct weekly meetings with the program manager and monthly meetings
with ELT, and quarterly meetings with the Advisory Board.

•

Completed a contract agreement for our program’s first program pivot with Southern
Illinois University (SIU) to conduct experiments on SCN.
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•

Program manager Anne Kinzel, in collaboration with Scotty Wells (UMN), organized our
virtual annual meeting to be hosted August 3-4, 2020, on the Zoom meeting platform.

3. Explanation of Variance
Western Illinois University (WIU) closed on March 20, 2020, to all teaching and research
activities. WIU granted the School of Agriculture special permission to continue essential
operations. However, access to undergraduate student labor has been greatly diminished,
and some projects were not completed.
4. Plans for Next Quarter
•

Conduct virtual annual meeting on August 3-4, 2020

•

Closeout summer 2020 summer interns and post student projects to the IPREFER
website.

•

Complete evaluations of the annual meeting and provide feedback to organizers,
collaborators, and Advisory Board members.

•

Continue to create instructional videos.

5. Publications, Presentations and Proposals Submitted
•

None to report.

OBJECTIVE 3.1 - AGRONOMIC MANAGEMENT
1. Yield Trade-off Leveraging Corn Relative Maturity and Desiccants (Objective 3.1.1)3
Recent work suggests that corn grain yield and grain moisture at harvest are increased by 88
kg ha-1 (1.4 bu ac-1) and 0.5%, respectively, per one-day increase in corn relative maturity
(CRM). Although early- maturing corn hybrids have lower yield potential than full- season
counterparts, they can be harvested earlier (e.g., late August). The application of desiccants
can further shorten the time for corn to reach harvestability. The team will assess corn and
pennycress yield trade-offs through evaluating a range of corn CRM by assessing varieties
differing in relative maturity in Ohio, Minnesota, and Illinois during Project Years 1 – 3.

3

Russ Gesch (USDA-ARS) leads the CRM team.
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A. Planned Activities
•

Minnesota (USDA and RROC)
We will soil sample plot area for site characterization at both sites, plant five different
CRM corn hybrids, and maintain plots.

•

Illinois
o Illinois State University. We will plant CRM, weed, and collect flowering data.
o Western Illinois University. We will plant CRM.

•

University of Wisconsin-Platteville. We will take soil samples and plant five
different CRM hybrids and maintain plots.

•

Ohio State University. We will plant and conduct stand counts.

B. Actual Accomplishments
•

Minnesota (USDA and RROC). We soil sampled plot area for site characterization
at both sites and planted five different CRM corn hybrids and maintain plots.

•

Illinois
o Illinois State University. We planted CRM, weeded, and collected flowering
data.
o Western Illinois University. We discontinued the experiment because of stand
establishment issues.

•

University of Wisconsin-Platteville. We were not able to do CRM activities due to
COVID-19 restrictions. These are rescheduled for later in the year.

•

Ohio State University. We planted the study May 6, 2020 and completed the stand
count on June 5, 2020.

C. Explanation of Variance
•

Minnesota (USDA and RROC). None noted at both sites.

•

Illinois
o Illinois State University: None noted.
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o Western Illinois University. We discontinued the experiment because of stand
establishment issues and late establishment date with replanting.
•

University of Wisconsin-Platteville. The pandemic (COVID-19) prevented a rollout of the studies.

•

Ohio State University. None noted.

D. Plans for Next Quarter
•

Minnesota (USDA and RROC)
At both sites, we will:
o

Take biomass samples for corn

o Harvest corn
o Plant pennycress
o Determine pennycress cover before freeze-up.
•

Illinois (Illinois State University). We will harvest corn and plant pennycress.

•

Ohio State University. We will harvest corn and plant pennycress.

2. Corn Residue Management ("DISC") (Objective 3.1.2)4
An increasing number of farms are now practicing no-tillage and other conservation tillage
farming due to ecological and economic benefits. Establishing pennycress in no-till fields is a
struggle, due primarily to the sheer amount of corn residue remaining after harvest. Several
corn residue treatments will test the hypothesis that the residue can be sized small enough to
not interfere with pennycress establishment. Pennycress establishment and subsequent seed
yield in high-residue environments will be compared to reduced-surface stover treatments
where its production has been proven to be successful (e.g., silage corn removal and prepared
seedbeds).
A. Planned Activities
•

Minnesota (USDA and RROC)

4

DISC is the abbreviation we use for the IPREFER corn stover management project. Nicholas Heller (University of
Minnesota) leads this IPREFER objective.
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We will soil sample for site characterization at both sites, plant enough 90 d CRM
hybrid for at least six to seven treatments (TBA) and maintain plots.
•

Illinois
o Illinois State University. We will plant CRM, weed, and collect flowering data.
o Western Illinois University. We will plant, weed, and complete normal growing
activities.

•

Ohio State University. We will plant a study and conduct stand counts.

B. Actual Accomplishments
•

Minnesota (USDA and RROC). We soil sampled for site characterization at both
sites, planted enough 90 d CRM hybrid for at least six to seven treatments (TBA), and
maintained plots.

•

Illinois
o Illinois State University. We planted CRM, weeded, and collected flowering
data.
o Western Illinois University. We planted, weeded, and completed normal
growing activities.
o Ohio State University. The study was planted May 6, 2020, and the stand count
was completed June 5, 2020. We planted CRM and DISK corn and collected
stand counts.

C. Explanation of Variance
•

Minnesota (USDA and RROC). None noted at either site.

•

Illinois. No variance was noted at either Illinois State University or Western Illinois
University.

•

Ohio State University. None noted.

D. Plans for Next Quarter
•

Minnesota (USDA and RROC). We took biomass samples for corn, harvested corn,
planted pennycress at both sites, and determined pennycress cover before freeze-up.
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•

Illinois. At both Illinois State University and Western Illinois University, we
harvested corn and planted pennycress.

•

Ohio State University. We will harvest 2020 corn trials (CRM, DISK) and plant
pennycress in respective treatments.

3. Novel Seed Treatment for Improved Pennycress Performance (“PELLET”) (Objective
3.1.3)5
The use of seed coating and fungicide treatments in concert with certain strategies may
improve establishment, especially if planted in fall when rain can be sporadic. In other
species like Brassica juncea, hydro-priming (controlled pre-planting hydration) improves
germination even in water-stressed environments. Another issue that may impact pennycress
production is crown disease. Deterioration of the crown may impact maturation, induce
lodging, and hamper mechanical harvest. Preventing infection of a pathogen causing crown
rot or other seedling pathogens in the fall through the use of seed treatment may improve
establishment, crown integrity and minimize losses at harvest due to lodging. A field trial
will be established in Ohio, Illinois, and Minnesota to determine the impact of seed
treatments on fall establishment, spring crown integrity, and lodging.
A. Planned Activities
•

Minnesota (USDA and RROC). None. A field experiment is planned for fall 2020.

•

Illinois. None. A field experiment is planned for fall 2020.

•

Ohio State University.
o We will obtain the equipment necessary to facilitate research activities.
o We will prepare pelleted seed.
o We will begin seed dormancy and pelleting work.

B. Actual Accomplishments
•

Ohio State University.

5

“PELLET” is the abbreviation we use for the “Novel Seed Treatment for Improve Pennycress Performance” part of
the project. This IPREFER objective is led by Alex Lindsey at Ohio State University.
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o The pelleter and fungicide have arrived. Initial runs of pelleting have been met
with limited success (pellets formed but friable).
o We ordered a new binder to see if this would improve pellet building success. We
completed the initial dormancy release trial with 2020 IPS-URE Research Fellow
Cori Lee. Two runs of dormancy release work were conducted, and Ms. Lee will
present the results at the August 2020 annual meeting.
o Graduate student Nasib Koirala was recruited to begin Summer 2020 and had a
visa interview mid-February. The visa was approved, but the student’s start will
be delayed until Autumn 2020 due to COVID-19 travel restrictions.
o We decided to delay PELLET research to Autumn 2021 start after consulting the
Agronomy Team.
o We obtained additional research exemption to conduct planned agronomic trials
for 2020-2021.
o We collected final heights and senescence images for a breeding trial.
o We worked to build a moderate pellet for prototyping purposes.
o We collected pre-planting bulk soil samples for both agronomic trials.
C. Explanation of Variance
•

Minnesota and Illinois. For the Minnesota and Illinois sites, all field experiments are
postponed until next year.

•

Ohio State University. Pelleting has been more challenging than anticipated, and
delays in procuring supplies have limited progress. Limited lab activity due to
COVID-19 restrictions also has limited progress. A graduate student who was going
to work on this has also been delayed entry to the US due to COVID-19 disruptions,
both with travel and visa processing. If possible, PELLET would benefit from being
delayed to AU21 season for planting. We will develop in-depth pelletization trials to
execute during the August 2020-Spring 2021 academic year. We will also establish a
breeding trial.

D. Plans for Next Quarter
•

Minnesota (USDA and RROC). At both sites, we are planning and preparing for
2021 field studies. If necessary, we will obtain experimental seeds from Ohio and run
control-environment studies to identify the best treatments for 2021 field study.

Annual Progress Report: September 2019 – August 2020

15

•

Illinois
o Illinois State University. We will prepare locations and plant studies.
o Western Illinois University. We will prepare the location for a 2021 planting
study.

•

Ohio State University. We will continue the pelleting process and prepare treatments
for a winter germination chamber exercise. We will also enable treatment selection
for the AU21 field experiment and develop Standard Operating Procedures for seed
pelletizing.

4. Tools for Integrated Weed Management (“WEEDS”) 3.1.46
Where herbicides are used as the primary weed management tool, there will be herbicide
residues in the soil that may impact the successful establishment of pennycress similar to the
impact that herbicide residues may have on the establishment of more traditional winter
cover crops. We will evaluate commercial pennycress varieties for their tolerance to likely
concentrations of common corn herbicides that will be found in the soils of pennycress fields.
Identifying herbicides to which pennycress is less sensitive will allow us to develop herbicide
recommendations for the preceding crop that will decrease the likelihood of pennycress
injury or death during its establishment. We will test the effects of common corn herbicides
used to control summer annual weeds and quantify pennycress population density and
biomass in the fall, survival of plants the following spring, and pennycress seed yield.
A. Western Illinois University
•

Planned Activities
Collect data from a preliminary study established in 2019 and observe the response.
Establish two protocols that have 1x and 2x rates of herbicides that appear most likely
to cause injury in greenhouse experiments conducted Jan-Apr 2020.

•

Actual Accomplishments
We collected data from a preliminary study established in 2019 and observed no
response. We established two protocols with 1x and 2x rates of herbicides that
appeared most likely to cause injury in greenhouse experiments conducted Jan-Apr
2020.

6

Mark Bernards (Western Illinois University) leads the WEEDS Team.
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•

Explanation of Variance
Nothing to report. We are moving forward as intended.

•

Plans for Next Quarter
We will drill pennycress following into plots in two herbicide carryover experiments
applied in corn in September 2020. We will repeat greenhouse studies from Q1 2020.

5. Monitor Soybean Cyst Nematode (Heterodera Glycines, SCN) in the cropping rotation
(“SCN”) (Objective 3.1.5)7
Pennycress has been reported to be a poor to moderate host for SCN in greenhouse studies.
Research is underway to determine its impact on SCN populations under field conditions in
the corn-soybean production system. Preliminary results indicate that there was no increase
of SCN population density in pennycress as compared with no cover crop treatment. It is
possible that pennycress as a winter cover crop does not support SCN reproduction, or it may
even function as a trap crop during the cool season. Currently funded research is
investigating the ability of SCN to infect pennycress in the field and is evaluating the role of
temperature in SCN reproduction. Field-scale and microplot experiments are being
conducted to evaluate the reproduction and life cycle development of SCN in the fall and
spring months. Pennycress’s role as a trap crop or alternate host will be discovered through
these experiments.
A. Minnesota
•

Planned Activities
o Prepare for corn silage harvest.
o Soil sample sites to determine SCN levels.
o Prepare for first pennycress planting date.

•

Actual Accomplishments
We prepared and sampled sites at Belleville, IL, Carbondale, IL, Rosemount, MN,
and Lamberton, MN. The Belleville, IL site was determined to have low SCN
numbers.

7

Cody Hoerning and Senyu Chen (University of Minnesota) lead the SCN Team.
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•

Explanation of Variance
We will plant the Belleville site to practice planting techniques in this soil type;
limited soil sampling will take place. We will conduct a full-scale experiment at this
site starting in 2021.

Plans for Next Quarter
Plant pennycress at respective plant dates for each site as defined in methodology.
Agronomic measurements and SCN soil sampling will occur.
•

Publications, Presentations and Proposals Submitted
None at this time.

B. Southern Illinois University
•

Planned Activities
Coordinated with UMN to design SCN studies in known high SCN fields located in
southern Illinois.

•

Actual Accomplishments
Designed SCN studies, with UMN, in known high SCN fields located in southern
Illinois.

•

Explanation of Variance
None noted.

•

Plans for Next Quarter
We will plant pennycress for SCN studies at two locations in southern Illinois.

•

Publications, Presentations and Proposals Submitted
None at this time.

6. Contribute to the identification and development of soybean varieties specifically
adapted to pennycress inter-cropping systems (“SELECT”) (Objective 3.1.6)8

8

Aaron Lorenz (University of Minnesota) leads the SELECT Team.
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Minimizing yield trade-offs between pennycress and soybean in a relay cropping system is
paramount. Recent research detected sizeable differences in light transmittance-related
properties between pennycress crop canopies. This indicates that both canopies represent
different stress environments for the relay-planted soybean, potentially requiring different
soybean cultivars to be relay-planted. Further, the good performance of the relay-planted
soybean cultivars suggests a stronger competitive ability that might decrease the yield
potential of the cover crop. Taken together, those findings highlight the possibility of
optimizing the cover crop-cash crop associations by identifying summer crop-cover crop
cultivar combinations that maximize yields. To address the yield gap, a soybean selection
(i.e., SELECT) was initiated fall of 2019 with the bulk planting of pennycress ‘MN106’. A
large number of soybean cultivars are slated for relay cropping into the pennycress spring of
2020 with the expressed goal of revealing large variations in soybean yield response to relayplanting. A large number of cultivars will, therefore, increase chances to identify uniquely
superior cultivars. In addition, such group size will maximize the chances of identifying
superior cultivars.
A. Minnesota (USDA and RROC)
•

Planned Activities
Relay plant a panel of 50 or more different soybean cultivars into pennycress plots
and replicate at least three times. (USDA)

•

Actual Accomplishments
Pennycress failed to fully emerge in the fall (some emerged in spring), and the plot
stands were too sparse to test soybean cultivars effectively, so this site was scratched
for 2020, and soybean was not planted. The pennycress (non-shatter) was harvested,
cleaned, and saved for future plantings.

•

Explanation of Variance
Nothing to report. We are moving forward as intended.

•

Plans for Next Quarter
None identified.

B. University of Wisconsin – Platteville (UWP)
The pandemic (COVID-19) prevented a roll-out of the studies.
7. Publications, Presentations and Proposals Submitted (Agronomic Management
Objective)
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None this quarter.
OBJECTIVE 3.2 - BREEDING AND GENOMICS – PENNYCRESS IMPROVEMENT
1. Illinois State University
A. Planned Activities
Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
These were our planned activities for the fourth quarter:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with a commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding program
success.

B. Actual Accomplishments
•

We remain on track with the stacking of the core domestication traits (low erucic, low
fiber, low glucosinolate) into top breeding lines, using different genetic combinations
to determine which are the best performing. We have seeds in hand for field testing
this season (planting in mid-September) of various trait combinations, including low
erucic-low fiber, low fiber-low glucosinolate, and low erucic-low fiber-low
glucosinolate. For each of these traits combinations, we have lines that both meet our
trait quality goals and grow like wild type either in the field in past years or in the
growth chamber (for the latter, will be field testing for the first time this year). Feed
bulk up is underway along with testing consistency of performance in additional
locations.

•

We continue to evaluate new CRISPR-induced mutations conferring high-priority
traits, including the core domestication traits, herbicide carryover tolerance, and
value-added traits, including higher total seed oil content, larger seed size, and higholeic seed oil. Many of these lines have been confirmed as being CRISPR constructfree and will be planted in field plots mid-September 2020.
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•

We are working to find a CRISPR-based solution to reducing pod shatter by carrying
out “promoter bashing” and base substitution experiments. We have found that total
knockout mutations reduced pod shatter too much (the pods will not break open with
a combine), so partial loss of function mutations are necessary. Transformants are in
hand, and analyses are underway. An EMS solution continues to look promising in
terms of having the right amount of reduced pod shatter plus not affecting plant
growth, and is being field-tested, stacked with other domestication traits. However, a
CRISPR-based solution is desirable in that the trait can be dropped in much more
quickly than having to be genetically crossed in.

•

Win Phippen successfully planted this season’s strip plots at the ISU Horticulture
Center on September 5, 2020. Timely rain on September 6, 2020, and subsequent
days.

C. Explanation of Variance
Laboratory work remains reduced to about 80% of pre-COVID levels due to the need for
social distancing. Students in the lab work in two shifts.
D. Plans for Next Quarter
Continue work on the aims stated above. We are also in the process of writing up four
manuscripts.
E. Publications, Presentations and Proposals Submitted
•

Grant Proposal Awarded.
Joint Genome Institute Community Science Program (JGI CSP). Proposal Title:
Pennycress - A solution for global food security, renewable energy and ecosystem
benefits. Proposers’ Names: Ratan Chopra, M. David Marks, John Sedbrook,
Katherine Frels. Award: Whole-genome sequencing of a total of 1,000 unique
populations and lines (500 pennycress natural populations and 500 EMS mutant
lines). Submitted June 23, 2020; Awarded September 10, 2020.

2. University of Minnesota
A. Planned Activities
Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
These were our planned activities for the second quarter:
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•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with a commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding program
success.

B. Actual Accomplishments
•

We remain on track with the stacking of the core domestication traits into MN106 and
other top breeding lines. We tested two independent triple mutants in FY19-20 and
found no yield penalty with high oleic trait, but concerns remain over the low
glucosinolate lines. A seed increase of high oleic germplasm is underway for use in
product testing by our commercial partners. We continue to test the performance
stability of this line and our low glucosinolate lines in multi-location trials.

•

We continue to evaluate new EMS-induced mutations conferring high-priority traits,
including the core domestication traits, and value-added traits, including higher total
seed oil content, larger seed size, and high-oleic seed oil. Many core domestication
traits have been stacked and planted in multi-location trials for the 2020-2021
growing season.

•

We remain on track for developing additional genetic and genomic resources. We
treated ~100g of MN106 to isolate at least 1,300 individual plants and 300 pools of
10 or more plants. We have started sequencing new M2 lines to generate alleles in all
the pennycress predicted genes. We successfully planted 1,000 M2 plots on
September 9, 2020.

•

We have started testing some of the top breeding lines and MN106 with improved
traits in four Minnesota locations. All locations were planted in mid-September 2020.

C. Explanation of Variance
Laboratory work remains reduced to about 50% of pre-COVID-19 levels due to the need
for social distancing.
D. Plans for Next Quarter

Annual Progress Report: September 2019 – August 2020

22

We will continue to work on the aims stated above.
E. Publications, Presentations and Proposals Submitted
•

Publications
None this quarter.

•

Professional Conferences /Meetings
None this quarter.

•

Grant Proposals Awarded
Two proposals were successfully funded by the UMN-Forever Green Initiative to
support the breeding program ($309,034) and the evaluation of SCN susceptibility
across different growing regions. ($184,717).

3. Western Illinois University
A. Planned Activities
•

Harvest all pennycress plants in greenhouse and send seeds to ISU for genomic
evaluation.

•

Complete field operations for all WIU research plots on nitrogen applications,
fungicides, advanced breeding line evaluations, wild population evaluations, and bulk
seed increases.

•

Take delivery of new plot combine to harvest plots.

•

Take delivery of pulsed NMR to begin non-destructive seed oil analysis.

•

Take delivery of optical seed sorter for cleaning seed and separating gene-edited lines
(yellow seed) from wild types (black seed).

B. Actual Accomplishments
•

Mild cool spring temperatures delayed pennycress into late May-early June. WIU
research plots were evaluated for plant height at harvest, days to maturity, presence of
fungal pathogens, and uniformity at harvest.

•

Weekly drone footage of research plots to track growth and development continued
through harvest.
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•

Completed 2-day training of new Quantum plot combine from Wintersteiger. The plot
combine is designed specifically to handle small seeds to minimize across plot
contamination while maximizing seed cleaning.

•

All research plots were successfully harvested with the new combine, while the
variety trials in the breeding program were hand-harvested to assess harvest indexes.
All harvesting was completed by June 3, 2020.

•

All in-person field days were canceled due to COVID-19. We have begun creating
field day videos in lieu of in-person field days.

•

Completed three videos highlighting pennycress research and the IPREFER program.
Posted to IPREFER website/

•

Installed and developed protocols for separating yellow seed and black seed varieties
using the new Optical Seed Sorter from VMek.

•

Installed and calibrated TD-NMR system from Bruker to analyze non-destructively
pennycress seed for total oil and seed moisture. All harvested samples from the state
trials at WIU, UMN, OSU, ISU, and CoverCress have been analyzed by TD-NMR
and by Gas chromatography for fatty acid constituents.

•

Completed data collection and seed analysis for nitrogen application study, fungicide
trials, bulk spring-applied nitrogen trial, top 10 breeding line strip trials, variety trials,
multi-state trials, and bulk seed increase of breeding lines by July 24, 2020.

C. Explanation of Variance
Western Illinois University closed on March 20, 2020, to all teaching and research
activities. The School of Agriculture was granted special permission to continue essential
operations, including watering plants in greenhouse and labs and taking field notes of
developing pennycress plants at the University farm. However, access to undergraduate
student labor has been greatly diminished, and some projects were not completed.
D. Plans for Next Quarter
•

Analyze data from the 2020 summer research projects.

•

Design experiments for the fall 2020 planting season.

•

Collect and distribute seed packets for multi-state trials to be planted in 9 sites: 2 MN,
2 WI, 4 IL, and 1 OH.

•

Plant all WIU research plots on September 6, 2020, in Macomb, IL.
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•

Plant state trials at ISU in Normal IL on September 12, 2020.

•

Experiments planned include spring-applied nitrogen trials, gibberellic acid seed treat
duration study, replicated variety trials, and breeding line seed increases

E. Publications, Presentations and Proposals Submitted
None to report.

OBJECTIVE 3.3 - CHARACTERIZATION OF PENNYCRESS ECOSYSTEM SERVICES
The goal of the water quality component of the Ecosystem Services group is to assess the
potential of pennycress to function as a cover crop. The functions cover crops are expected to
supply to producers are:
1. Planned Activities
The following are the activities we planned on completing this quarter:
•

Provide a green cover during periods when cash crops are not in fields

•

Immobilize nutrients (nitrate, ammonia, and phosphorus) and prevent loss from fields,
particularly in subsurface drainage (tiles)

•

Reduce soil loss due to erosion, particularly during spring rains when the soil is frozen

•

Reduce weed biomass and use of herbicides

•

Increase soil organic matter and fertility (nitrogen and phosphorus content)

•

Return nutrients to subsequent cash crops and not reduce yields.

We planned to assess the effectiveness of pennycress of the above components in central
Illinois. We created nine individual 2-acre plots (6 plots in a North field and three plots in the
South field) that have individual subsurface drainage that will have tile water monitors
(Agridrains®) to determine water output and dissolved nutrients from each plot (Fig. 1).
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Figure 1. Replicate plots at the ISU Research Farm in Lexington, Illinois. The A) North plots have 2 blocks, each with
reference, pennycress, and nitrogen amended treatments and B) South plots with an additional block of the three
treatments.

The experiment has three treatments (reference, pennycress, and nitrogen amended
pennycress (50 lb/acre spring-applied nitrogen)) in 2 blocks in the North field and one block
of the three treatments in the South field. We planned to accomplish the following tasks in
the past year to assess the function of pennycress as a cover crop:
•

Establish stands of pennycress which was mostly spring germinated

•

Collect soil carbon and fertility samples in the fall prior to planting pennycress and in the
spring after termination

•

Estimate spring pennycress and weed biomass using 1 m2 quadrants and drone aerial
imagery

•

Estimate pennycress nitrogen immobilization in above-ground biomass using manual and
drone imagery methods

•

Examine soil pore water dissolved nutrients using lysimeters (porous ceramic cups at the
end of PVC tubes that extract water from soils)

•

Purchase and install automated samplers and flow meters to examine subsurface drainage
losses of water and dissolved nutrients prior to fall rains.

These tasks would complete the first year of data collection to better understand pennycress’s
potential to serve as a comparable cover crop to cereal rye.
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2. Actual Accomplishments
We have been successful in our goals, considering the limitations imposed by COVID-19.
We installed subsurface drainage in October and immediately planted pennycress.
Pennycress typically establishes a rosette in the fall and then grows rapidly in the spring from
the rosette. We did not get robust fall germination, but spring germination in the north plots
was good, and the use of HPPD herbicides on South plots prevented pennycress and weed
growth, so the results presented will be from the two replicates in the north plots. We are not
able to do statistics on two replicates, and the results are very preliminary. These are also the
first year of results, and cover crop benefits typically are not evident until after more than two
years.
Pennycress biomass increases were slower due to spring germination. By the end of May,
Pennycress had formed a continuous stand, and weed biomass decreased by over 50%
relative to reference plots (Fig. 2).
The manual method of collecting plant biomass using 1 m2 quadrants depicted similar
biomass of pennycress in pennycress and nitrogen amended pennycress plots. The weed
biomass prior to soybean planting was 50% lower in pennycress plots relative to reference
plots (Fig. 3).

Pennycress
Reference

Figure 2. Pennycress growth prior to planting soybeans in a pennycress plot (top) and a reference plot (bottom)
showing sparse weeds in pennycress plots and extensive weed biomass in reference plots.

Annual Progress Report: September 2019 – August 2020

27

Pennycress

Pennycress_N

-2

Plant dry biomass (g m )

Reference
150
100
50

Plant

Pennycress

01
Ju
n

15
ay

01
M

M

ay

01
Ju
n

15
ay

01
M

M

ay

01
Ju
n

15
ay

M

M

ay

01

0

Weed

Figure 3. Pennycress and weed biomass over the season in the North plots.

Using a drone fitted with a multispectral sensor, Dr. Wondy Seyoum, Department of
Geology, Geography and the Environment at ISU, was able to collect estimates of plant
biomass three times during the cover crop growing season, and these images show the
extensive variation in plant biomass in the plots (Fig. 4). The drone images were taken at the
same time as the manual biomass estimates, and we are using these manual methods to
convert the normalized difference vegetation index (NDVI) into biomass units. We will also
analyze the carbon and nitrogen content in pennycress biomass and use these to convert
aerial images that detect nitrogen content in plant biomass to provide two estimates of
nitrogen immobilization by pennycress.
Soil nitrate was lower in pennycress plots in the spring compared to reference plots (Fig. 5A).
Prior conditions of soil nitrate in the fall suggest the plots were slightly lower, but the
difference by spring suggests that pennycress was effective at immobilizing soil nitrate (Fig.
5A). Soil pore water nitrate in pennycress plots was slightly higher than reference plots while
the plots with 50 lb/acre of spring-applied nitrogen had higher soil pore water nitrate
concentrations suggesting that pennycress was not effective at taking up this added nitrogen,
possibly due to the lower biomass present when the nitrogen was applied. These are
preliminary results, and we are not able to statistically test the results.
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Figure 4. NDVI (Normalized Difference Vegetation Index) from early May provides an
estimate of plant biomass across the entire North plots. Greener colors indicate higher
biomass, and red indicates bare soil with values greater than 0.3 (yellow-green in the map)
indicates healthy biomass. This map has a 3 cm resolution.
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Figure 5. Nitrate concentrations in A) soils sampled in fall and spring in the North plots and B)
average soil pore water nitrate in North plots
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Soil ammonia and phosphate concentrations in fall and spring (Fig. 6A and 7A) suggest there
were no differences between treatments. Soil pore water ammonia also did not differ between
treatments (Figure 6B). Soil pore water phosphate was lower in the pennycress nitrogen
amended plots compared to the other treatments (Fig. 7B). Response of soil organic matter
was examined, but there were no differences between treatments in the fall or spring.
We are excited to use this learning phase of the experiment to establish better stands in all
treatment plots and are confident this coming year will be productive.

Ammonia (ppm)

We have begun purchasing the automate samplers and flow meters and are hopeful that this
process will be completed, and installation can occur before fall rains when tile export will
begin.
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Figure 6. Ammonia concentrations in A) soils sampled in fall and spring in the North plots
and B) average soil pore water nitrate in North plots
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Figure 7. Phosphate concentrations in A) soils sampled in fall and spring in the North plots
and B) average soil pore water nitrate in North plots

3. Explanation of Variance
In the fall 2019 meeting for the IPREFER project, we were asked to add a treatment where
we added spring applied nitrogen. This required the addition of the south field where a block
of treatments was placed. These fields had HPPD herbicides applied which we were not
aware of, resulting in no pennycress or weed germination. The herbicides will not persist into
this fall. We are confident we will establish robust fall germinated pennycress stands which
will provide the biomass necessary to immobilize nutrients.
We were also asked to increase the sampling effort of subsurface drainage water and
nutrients, which necessitated purchasing automated samplers (ISCO’s). We have worked
with ISU to reallocate funds of our budget to allow us to purchase this equipment. We have
been able to do this, but we are only able to acquire six automated samplers which we will
use to sample the reference and pennycress treatments. We are actively seeking funding to
purchase the remaining automated samplers. We hope to have these samplers installed by the
end of October to assess the loss of dissolved nutrients in subsurface drainage.
Due to the inability to sample dissolved nutrients in subsurface drainage, we purchased and
built lysimeters to sample soil pore water. This will allow us to compare our results to prior
experiments from Minnesota and relate soil pore water to tile water exports.
We are also actively recruiting a second graduate student to help assess the loss of nutrients
in subsurface drainage.
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4. Plans for Next Quarter
This coming quarter we plan to:
•

Establish robust stands of fall germinated pennycress. We will be broadcast seeding
pennycress in treatment plots in early September prior to soybean harvest and then plant
pennycress using a seed drill in early October.

•

Determine soybean yields to determine the effects of pennycress on the yield of the cash
crop.

•

Sample soil organic matter, soil fertility, and soybean cyst nematodes after soybean
harvest.

•

Prepare to plant corn in spring 2021 with split fall and spring nitrogen additions.

•

Sample pennycress and weed biomass.

•

Estimate soil pore water in all treatments after rain events.

•

Install and begin sampling subsurface drainage water.

•

Apply for additional funding for the remaining three automated samplers.

5. Publications, Presentations and Proposals Submitted
•

Publications
None this quarter.

•

Professional Conferences /Meetings
None this quarter.

•

Proposals
A proposal was submitted to the Nutrient Research Education Council titled: “Expanding
Illinois Cover crops: The potential for pennycress” for approximately $900,000 to 1)
expand our understanding of the agronomy of pennycress in corn, soy, wheat rotations in
central and southern Illinois, 2) utilize advanced drone technology to estimate cover crop
biomass and N sequestration, 3) Examine soil microbial community responses to
pennycress versus cereal rye in nitrogen cycling, 3) add increase sampling of soil pore
water as affected by pennycress, and 4) Add instrumentation to sample subsurface
drainage in the pennycress only plots to match the control and nitrogen amended plots
while also streaming data to the university. The proposal was not funded.
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OBJECTIVE 3.4 - LIFE CYCLE SUPPLY CHAIN DEVELOPMENT
The IPREFER supply chain team held a conference call to discuss the work being conducted in
the second quarter. The University of Minnesota has started specific seed drying tests and will
have results by next quarter. CoverCress has offered to share their grain drying results and grain
samples from larger bin drying efforts conducted about three years ago.
CoverCress is now establishing efforts to map the whole supply chain needs from the farm to the
grain processor and will have updates on modeling and costs by the third quarter.
We are forming a broader supply chain team with other interested individuals in the IPREFER
group. The full list of individuals and meeting schedules will be shared next quarter along with
the progress made.
1. Planned Activities

2.

•

Carbon evaluation projects with Purdue University and Argonne are being analyzed for
costs and benefits to the carbon and economic analysis. This combination of both
approaches will bring IPREFER a full direct and indirect carbon-related understanding.
Carbon understanding will have direct economic impacts for the feedstock.

•

AURI will conduct a small high oleic pennycress crush by the end of 2020, and a detailed
grain drying experiment at pennycress harvest in May-June 2021. Details to be defined.

Actual Accomplishments
•

The team decided on the starting points for economic and LCA.

•

The team also decided on the small crush experiments and grain drying needs that AURI
will conduct.

•

Participation in virtual field days brought direct external contacts from two farm
managers wanting to add their farmers to the pennycress growing network!

3. Explanation of Variance
COVID-19 reduced the impact of field days and the annual meeting, but they were still
productive.
4. Plans for Next Quarter
The plan for next quarter is to put together a timeline and all needed details for the carbon
project as well as the Year 2 plan.
5. Publications, Presentations, and Proposals Submitted
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None at this time.
OBJECTIVE 3.5 AND 6 - EDUCATION, EXTENSION AND OUTREACH
1. Planned Activities
•

Complete drafts of 12 lessons for the 4-H Cover Crop Scientists project book.

•

Share the project book draft with 4-H staff for early review. (Submission for official
state-level review will come after activities have been piloted).

•

Pilot activities from the project book with youth through virtual STEAM workshops in
the McLean and/or Peoria County 4-H units.

•

Pilot activities from the project book with youth through a Cover Crop Scientists SPIN
Club, dependent on the resumption of in-person 4-H meetings.

A. Ohio State University
•

Participate in conference calls to discuss efforts and begin planning modules for
implementation.

2. Actual Accomplishments
•

We have drafted seven of 12 lessons for the 4-H Cover Crops project book.

•

A 4-H staff member reviewed the existing lessons, but additional reviews need to be done
following this year’s hectic virtual 4-H fairs.

•

We have scheduled a series of virtual workshops for McLean County 4-H participants
this fall.

•

We hosted three-day virtual field day events covering a wide range of oilseed related
topics reaching over 200 people.

A. Ohio State University
•

We participated in conference calls to discuss efforts.

•

We supervised one student in the IPS-URE program, who will present trial results at
the annual meeting in early August.

•

We collected images for crop staging material development.

3. Explanation of Variance
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•

A 4-H staff member reviewed the existing lessons, but additional reviews need to be done
following this year’s hectic virtual 4-H fairs.

•

We remain unable to conduct in-person workshops due to the COVID-19 outbreak.

4. Plans for Next Quarter
•

Complete drafts of 12 lessons for the 4-H Cover Crop Scientists project book.

•

Share the project book draft with 4-H staff for early review.

•

Pilot activities from the project book with youth through virtual STEAM workshops in 4H programs throughout the Midwest.

•

Pilot activities from the project book with youth through a Cover Crop Scientists SPIN
Club, dependent on the resumption of in-person 4-H meetings.

•

Develop short technology transfer YouTube videos outline winter annual oilseed fall
planting.

A. Ohio State University
•

Begin collecting images on establishment in corn systems.

•

Support graduate research on seed pelleting

•

Build crop staging materials for incorporation into courses.

5. Publications, Presentations, and Proposals Submitted
•

Hagaman, M. Problems and Solutions in Agriculture. 4-H Virtual STEAM Workshop
Series. August 20, 2020.
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“Our mission is to optimize 0ff-season pennycress oilseed production
By overcoming production and supply chain bottlenecks.”

Exhibit A

Photo 1. IPREFER Plot Combine, June 2020. Credit: Win Phippen

Photo 2. IPREFER Pennycress Combine, June 2020. Credit: Win Phippen, Western Illinois University

Photo 3. Undergrad Tommy Woods running optical seed sorter, Jul 2020. Credit: Win Phippen, Western Illinois
University

Photo 4. Pennycress seed processing, June 2020. Credit: Win Phippen

Photo 5. Pennycress prior to harvest, May 2020. Credit: Win Phippen, Western Illinois University

Photo 6. Pennycress Field in Illinois, April 2020. Credit: Win Phippen, Western Illinois University

Photo 7. Late Season Pennycress, April. 2020. Credit: Win Phippen, Western Illinois University

Photo 8. Honeybee and Pennycress. Credit: Win Phippen, Western Illinois University
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Integrated Pennycress Research Enabling Farm and Energy
Resilience (AFRI-CAP 2019-69012-29851)
Quarterly Report: August 1, 2019 – October 31, 2019
PROJECT ADMINISTRATION AND GOVERNANCE
To get the project off to an effective start, the IPREFER Project Director Win Phippen and the
Executive Leadership Team (ELT) scheduled a significant amount of “project management”
tasks to be accomplished in the first quarter.1
1. Planned Activities
The following activities were scheduled to be accomplished during the first quarter:
•

Hold an All Hands Kickoff Meeting (“First Annual Meeting”) with all project partners.

•

Hire a program manager.

•

Hold a formal award announcement at Western Illinois University.

•

Establish a project website.

•

Initiate sub-award agreements and Material Transfer Agreements (MTAs) with all
collaborating partners.

•

Establish a project Advisory Board

•

Establish IPREFER policies including codes of conduct.

•

Conduct weekly meetings with Program Manager.

•

Initiate social media and create a website media kit.

2. Actual Accomplishments
We also accomplished the following project governance and administrative tasks.

1

The initial Executive Leadership Team is made up of Project Director Win Phippen and co-project directors David
Marks (University of Minnesota), John Sedbrook (Illinois State University) and Scott Wells (University of
Minnesota). See Exhibit A for additional information on project participants.
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•

First annual meeting (“All Hands Kick-off Meeting”) was held in Normal, IL hosted by
Illinois State University (ISU) on August 11-13, 2019. (See Exhibit B).

•

Program Manager Anne Kinzel, formerly of the CenUSA Bioenergy CAP was hired and
a weekly meeting schedule between Project Director Phippen and Kinzel was established.

•

Project Award was announced publicly at a large press conference on September 17,
2019 at Western Illinois University (See Exhibit C).

•

Program website and logo was created: www.IPREFEERCAP.org A project website and
logo were created (See https://www.iprefercap.org).

•

All sub-award agreements with collaborating partners are complete except USDA-ARS
MN who elected to start later due to federal fiscal year.

•

Established a project Advisory Board (See below).

•

IPREFER policies including codes of conduct been established and will continue to be
developed as issues arise (See Exhibit D).

•

Created an IPREFER Twitter account (@IPREFER_CAP) and a project media kit
(https://www.iprefercap.org/news-events/media-kit/).

Photo 1. IPREFER Project Director Win Phippen addresses the August 2019
IPREFER Kickoff Meeting at Illinois State University
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Photo 2. Attendees at the August 2019 IPREFER Kickoff Meeting at Illinois State University

Photo 3. IPREFER Project Announcement at Western Illinois University, Sept. 17, 2019 From Left: WIU Provost
Bill Clow; Macomb, IL Mayor Michael J. Inman; Illinois State Senator Jill Tracey; Martin Abraham, WIU Interim
President; Illinois State Representative Norine Hammond; Jack Elfrink, WIU Dean, Business & Technology); Andy
Baker, WIU Director, School of Agriculture (Credit: Western Illinois University)
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3. Advisory Board

Photo 4. Advisory Board member Steve Csonka addresses the August 2019
IPREFER Kickoff Meeting at Illinois State University

•

Advisory Board. The initial Advisory Board has been established to provide guidance
and suggestions to the Project Director and the Executive Leadership Team for improving
program effectiveness and impact with pennycress producers and end users. The initial
Advisory Board has four members with an additional Northern Producer to be added
shortly. We believe we will be adding additional Advisory Board members in the second
quarter (Nov. 1, 2019 – Jan. 1, 2020).
The initial Advisory Board members are:
o Steve Csonka. Csonka is the Executive Director of the Commercial Aviation
Alternative Fuels Initiative (CAAFI) where he leads this public/private consortium
working toward the development, introduction and wide-spread commercialization of
sustainable aviation fuels (SAF) for the entire aviation enterprise. With over 27 years
of broad airline and aviation OEM experience prior to taking the helm of CAAFI in
2012, Csonka is a strong industry advocate who seeks pragmatic solutions to the
challenges of aviation growth – resulting in his current focus on SAF as the leading
technology to allow for the near-term decoupling of carbon growth from operational
growth.
o Gary Haer. Gary Haer is the Vice President of Sales and Marketing at the
Renewable Energy Group (REG) and is past-Chairman of the National Biodiesel
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Board. As Vice President, Sales and Marketing, Haer is responsible for developing,
implementing and maintaining effective and profitable biodiesel sales and customer
service with biodiesel customers, distributors and manufacturers. Haer earned his
bachelor’s degree from Northwest Missouri State University and an MBA from Baker
University.
o Jerry Steiner. Jerry Steiner has been CEO of CoverCress Inc since early 2015. Prior
to CoverCress, Steiner was EVP for Monsanto, focused on Global Corporate Affairs
including government industry and public affairs sustainability and new business
models for soybeans. He spent 30 years at Monsanto and two years with the genomics
startup Celera. Jerry served on the boards of numerous industry organizations
including BIO and was a founder of various agricultural sustainability initiatives such
as Field to Market. Jerry grew up on a Wisconsin farm, received BS in Ag Economics
from the University of Wisconsin and an MBA from Washington University in St
Louis.
o Alan Weber. Alan Weber is a founding partner of MARC-IV, a consulting company
that fosters the development of bio-based innovations that benefit agricultural and
enhance our environment. Active with biodiesel commercialization since 1991,
Weber assisted with the establishment of the National Biodiesel Board’s (NBB)
Washington, DC office (2006-07) and continues to provide economic and technical
support to their efforts. He was appointed by the U.S. Secretaries of Agriculture and
Energy to serve on the Biomass Research & Development Initiative Technical
Advisory Committee in 2012. Weber also operates and manages his family’s farm in
central Missouri.

Photo 5. Rep. Darin LaHood (IL 18) WIU Interim President Martin and IPREFER
Project Director discuss pennycress’ commercial potential. (Credit: Western Illinois University)
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Photo 6. Rep. Darin LaHood (IL 18) is eager to discuss what IPREFER can bring to the District.

•

Congressional Visit. Rep. Darin LaHood (U.S. House District IL 18) visited WIU on
October 11, 2019 to learn more about how federal funding was being spent at WIU.
During his visit he met with IPREFER Project Director Win Phippen. Rep. LaHood is
especially interested in the commercial roll out of pennycress as a cash cover crop.

4. Explanation of Variance
Our initial project budget included a cooperate partner to begin supply chain issues and seed
crushing. Unfortunately, at the initiation of our project, the partners identified a need to
address the concern regarding pennycress as a host for Soybean Cyst Nematodes (SCN) and
water quality addressing nitrogen run-off which was not included in the original proposal. To
address this concern, the project director has elected to redirect funds from the cooperate
partner in YR1 and YR2 to support research efforts by ISU and CoverCress on SCN and
water quality.
5. Plans for Next Quarter
•

Continue building content for the IPREFER website.

•

We will continue the Advisory Board quarterly meetings, the monthly Executive
Leadership Team meetings and the weekly program manager meetings between Project
Director Win Phippen and Program Manager Anne Kinzel.
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OBJECTIVE 3.1 - AGRONOMIC MANAGEMENT
1. Objective 3.1.1 - Yield Tradeoff Leveraging CRM and Desiccants2
Recent work suggests that corn grain yield and grain moisture at harvest are increased by 88
kg ha-1 (1.4 bu ac-1) and 0.5% respectively, per one-day increase in corn relative maturity
(CRM) [26]. Although early- maturing corn hybrids have lower yield potential than fullseason counterparts, they can be harvested earlier (e.g., late August). Application of
desiccants can further shorten the time for corn to reach harvestability. The team will assess
corn and pennycress yield trade-offs through evaluating a range of corn CRM by assessing
varieties differing in relative maturity in Ohio, Minnesota, and Illinois during Project Years 1
– 3.
A. Planned Activities
No activities were planned for this first quarter.
B. Actual Accomplishments
Land for next spring corn deployment is identified at RROC and USDA-ARS in MN.
C. Explanation of Variance
Our pilot data suggest that desiccation timings should be reduced to black layer only.
Otherwise there is nothing to report.
D. Plans for Next Quarter
CRM project will be deployed spring of 2020. The team will meet over the winter to lock
in corn CRM and Minnesota will source the corn for all locations.
E. Publications, Presentations, and Proposals Submitted
None at this time.
2. Objective 3.1.2 - Corn Residue Management (DISC)3

2

This IPREFER objective is led by Russ Gesch at USDA-ARS (Minnesota).

3

DISC is the abbreviation we will use for the IPREFER corn stover management project. This IPREFER objective
is led by Nicholas Heller at the University of Minnesota.
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An increasing number of farms are now practicing no-tillage and other conservation tillage
farming due to ecological and economic benefits. Establishing pennycress in no-till fields is a
struggle, largely due to the sheer amount of corn residue remaining after harvest. Several
corn residue treatments will test the hypothesis that the residue can be sized small enough to
not interfere with pennycress establishment. Pennycress establishment and subsequent seed
yield in high-residue environments will be compared to reduced-surface stover treatments
where its production has been proven to be successful (e.g., silage corn removal and prepared
seedbeds).
A. Planned Activities
The DISC project will be deployed spring 2020.
B. Actual Accomplishments
Land for next spring’s DISC deployment has been identified at RROC and USDA-ARS
in MN. We will meet over the winter and review the pilot data.
C. Explanation of Variance
Based on the delay in receiving funding and two pilot projects in the works the team
decided to deploy the DISC project across the region spring 2020. In addition, the team
will review the pilot data this winter and refine treatments if needed.
D. Plans for Next Quarter
We will meet over the winter and review pilot data. We will use data to suggest
improvements to the DISC study.
E. Publications, Presentations and Proposals Submitted
Nothing to report.
3. Objective 3.1.3 - Novel Seed Treatment for Improve Pennycress Performance
(“PELLET”)4
The use of seed coating and fungicide treatments in concert with the aforementioned
strategies may improve establishment, especially if planted in fall when rain can be sporadic.
In other species like Brassica juncea, hydro-priming (controlled pre-planting hydration)

4 “

PELLET” is the abbreviation we will use for the “Novel Seed Treatment for Improve Pennycress Performance
part of the project. This IPREFER objective is led by Alex Lindsey at Ohio State University.
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improves germination even in water-stressed environments. Another issue that may impact
pennycress production is crown disease. Deterioration of the crown may impact maturation,
induce lodging, and hamper mechanical harvest. Preventing infection of a pathogen causing
crown rot or other seedling pathogens in the fall through use of seed treatment may improve
establishment, crown integrity, and minimize losses at harvest due to lodging. A field trial
will be established in Ohio, Illinois, and Minnesota to determine the impact of seed
treatments on fall establishment, spring crown integrity, and lodging.
A. Planned Activities (Ohio State University)
The PELLET project will be deployed fall 2020. Initial activities include:
•

Secure Material Transfer Agreement (MTA) for research activities.

•

Begin conversation with Germains regarding seed treatment activities.

•

Obtain necessary equipment to facilitate research activities.

•

Recruit a graduate student for work on the project.

•

Establish field research trials in Hoytville, OH.

B. Actual Accomplishments
•

The MTA agreement has been sent to OSU Technology Commercialization Office.
Discussions have begun for approval.

•

A seed treatment questionnaire was sent to Germains related to seed priming,
dormancy, and treatment interest. Dale Krolikowski said this would be discussed at
their planning meeting at the end of October 2019.

•

A program truck has been ordered to transport Interseeder.

•

Graduate student Nasib Koirala was recruited and will begin IPREFER work in
Summer 2020.

•

Established a variety trial September 10, 2019 at the Northwest Agricultural Research
Station in Hoytville, OH.

•

Discovered Thlaspi arvense is still listed on the Ohio Restricted Seed list. We
contacted the Ohio Seed Improvement Association secretary for advice on the issue.

C. Explanation of Variance
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The agronomic field trial establishment was delayed until Fall 2020 due to the logistical
issues of starting these trials in Fall 2019.
D. Plans for Next Quarter
•

Obtain research trial space for Fall 2020 season.

•

Begin conversation with Germains regarding seed treatment activities.

•

Initiate contact with Ohio Department of Agriculture regarding Thlaspi arvense (field
pennycress) status on Ohio Restricted Seed list.

•

Obtain a finalized MTA.

•

Collect field research notes on the variety trial established in Q1.

E. Publications, Presentations and Proposals Submitted
Nothing to report.
4. Objective 3.1.4 - Tools for Integrated Weed Management ("WEEDS")5
Where herbicides are used as the primary weed management tool, there will be herbicide
residues in the soil that may impact the successful establishment of pennycress similar to the
impact that herbicide residues may have on the establishment of more traditional winter
cover crops. We will evaluate commercial pennycress varieties for their tolerance to likely
concentrations of common corn herbicides that will be found in the soils of pennycress fields.
Identifying herbicides to which pennycress is less sensitive will allow us to develop herbicide
recommendations for the preceding crop that will decrease the likelihood of pennycress
injury or death during its establishment. We will test the effects of common corn herbicides
used to control summer annual weeds and quantify pennycress population density and
biomass in the fall, survival of plants the following spring and pennycress seed yield.
Minnesota
A. Planned Activities
Nothing to report.

5

“WEEDS” is the abbreviation we will use for the “Tools for Integrated Weed Management” work. This IPREFER
objective is led by Mark Bernards at Western Illinois State University.
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B. Actual Accomplishments
Nothing to report.
C. Explanation of Variance
Nothing to report.
D. Plans for Next Quarter
We will start greenhouse screening in January 2020. In the greenhouse screening we
will use a simulated half-life dose-response experiment on residual herbicides
commonly used in corn and soybean to estimate the period of time between herbicide
application and a planting date when pennycress will be minimally affected by
herbicide residues. Pennycress will be planted in field soil in pots, followed
immediately by treatment with herbicide and incorporation of herbicide with water.
Pennycress response will be evaluated 7, 14, and 21 days after emergence for %
emergence and plant injury. This will provide data to design targeted field
experiments with the most injurious herbicides.
E. Publications, Presentations and Proposals Submitted
Nothing to report.
Western Illinois University
A. Planned Activities
We will begin greenhouse screening in January 2020.
B. Actual Accomplishments
Identified student worker for the project.
C. Explanation of Variance
Poor spring weather set all planned fall activities behind.
D. Plans for Next Quarter
We will begin designing greenhouse studies.
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5. Objective 3.1.5 - Monitor Soybean Cyst Nematode (Heterodera Glycines, SCN) in the
cropping rotation (SCN)6
Pennycress has been reported to be a poor to moderate host for SCN in greenhouse studies.
Research is underway to determine its impact on SCN populations under field conditions in
the corn-soybean production systems. Preliminary results indicate that there was no increase
of SCN population density in pennycress as compared with no cover crop treatment. It is
possible that pennycress as a winter cover crop does not support SCN reproduction, or it may
even function as a trap crop during the cool season. Currently funded research is
investigating the ability of SCN to infect pennycress in the field and is evaluating the role of
temperature in SCN reproduction. Field-scale and microplot experiments are being
conducted to evaluate the reproduction and life cycle development of SCN in the fall and
spring months. Pennycress’ role as a trap crop or alternate host will be discovered through
these experiments.
CoverCress
A. Planned Activities
CoverCress had the plan to SCN egg sample seven of our yield testing locations. Our
protocol for sampling is attached along with a location map.
B. Actual Accomplishments
•

The SCN planting date screen was deployed at Southwestern Research and
Outreach Center in Waseca, Minnesota and in Illinois.

•

Soybean samples taken and submitted for testing.

•

A field experiment was established in the fall of 2019 at Waseca, Minnesota to
evaluate SCN reproduction in the field on pennycress.

•

Collaborators are sampling fields in the fall of 2019 to identify potential field sites
for the studies intended for 2020.

6

“SCN” the abbreviation we will use for the “Monitor Soybean Cyst Nematode (Heterodera Glycines, SCN) in the
cropping rotation work.” This IPREFER objective is led by Senyu Chen and Cody Hoerning at the University of
Minnesota.
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•

We were able to sample all seven of the intended locations. Only one site really
had elevated levels of egg counts. A summary of our counts and the lab results are
attached.

C. Explanation of Variance
Nothing to report.
D. Plans for Next Quarter
Two planting date treatments (September 15 and October 15) and a control will be
assessed. Soil sampling at planting in each of the plots has already occurred. One
more soil sampling collection will take place on or before November 15, 2019.
E. Publications, Presentations and Proposals Submitted
Nothing to report.
Illinois State University
Actual Accomplishments. Dr. Rhykerd and Dr. Perry sampled soil at ISU Research
Farm (Lexington, IL) for this study. Data was shared with the team.
Minnesota
A. Planned Activities
SCN projects were slated to roll out this fall.
SCN Projects were slated to roll on in the fall of 2019. The collaborating teams at
CoverCress and Illinois Western University are sampling fields this fall (2019) to
check for viability of implementing the study at these locations next year. The
supplemental funding needed to complete this project is being applied for through
Minnesota Forever Green Funds. This funding is due October 25th, 2019 with a
funding decision expected by January 1st, 2020.
B. Actual Accomplishments
The SCN planting date screen was deployed at Southwestern Research and Outreach
Center in Waseca, MN, and in Illinois.
C. Explanation of Variance
None noted.
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D. Plans for Next Quarter
A multi-state field experiment has been proposed to begin in 2020 to assess SCN
reproduction on pennycress throughout the intended Midwest growing area. The
experiment (four sites in total) will take place at two sites in Minnesota and two sites
in Illinois. Potential collaborators have been contacted for this work. The logistics of
the exact site locations are still being planned.
E. Publications, Presentations and Proposals Submitted
Nothing to report.
6. Objective 3.1.6 - Contribute to the identification and development of soybean varieties
specifically adapted to pennycress inter-cropping systems (SELECT)7
Minimizing yield trade-offs between pennycress and soybean in a relay cropping system is
paramount. Recent research detected sizeable differences in light transmittance-related
properties between pennycress crop canopies. This indicates that both canopies represent
different stress environments for the relay-planted soybean, potentially requiring different
soybean cultivars to be relay-planted. Further, the good performance of the relay-planted
soybean cultivars suggests a stronger competitive ability that might decrease the yield
potential of the cover crop. Taken together, those findings highlight the possibility to
optimize the cover crop-cash crop associations by identifying summer crop-cover crop
cultivar combinations that maximize yields. To address the yield gap, a soybean selection
(i.e., SELECT) was initiated fall of 2019 with the bulk planting of pennycress ‘MN106’. A
large number of soybean cultivars are slated for relay cropping into the pennycress spring of
2020 with the expressed goal of revealing large variations in soybean yield response to relayplanting. A large number of cultivars will therefore increase chances to identify uniquely
superior cultivars. In addition, such group size will maximize the chances of identifying
superior cultivars.
USDA-ARS
This is a new project that replaces the soybean management project. The project rolls out this
fall.
A. Planned Activities

7

This IPREFER Objective will be referred to as the “SELECT” Objective. The Northern SELECT Objective is led
by Aaron Lorenz.

2019 Quarterly Progress Report: Aug. – Oct. 2019

18

An area at the Swan Lake Research Farm in Morris, MN has been designated as a site
for this study. Pennycress (MN106-nonshattering) was planted in September 2019
with a non-till Interseeder employing 30" skip rows. Enough area was seeded for four
replications of treatments.
B. Actual Accomplishments
A low shatter line of MNxxx was planted at RROC and USDA-ARS. A no-till skiprow drill was used. Pennycress was planted into wheat stubble.
A large plot was planted with MN106-nonshatter pennycress on September 19, 2019
at the USDA-ARS Research Farm. Seeds were sown with a no-till Interseeder drill
with skip rows on 30” spacing.
C. Explanation of Variance
Nothing to report.
D. Plans for Next Quarter
We will meet over the winter to determine selection panel.
E. Publications, Presentations, and Proposals Submitted
•

Cubins, Julija. A., Wells, M.Scott, Frels, Katherine, Ott, Matthew A., Forcella,
Frank, Johnson, Gregg A.,Walia, Mainder K., Becker, Roger L. & Russ W.
Gesch. (2019). “Management of pennycress as a winter annual cash cover crop. A
review.” Agron. Sustain. Dev. 39(5): 46. Open access.

•

Hoerning, Cody H.,* Wyse, Donald, Wells, M.Scott, Gesch, Russ W. and Frank
Forcella. (2018). Light competition and weed suppression in winter annual oilseed
relay-cropping system. Agron.J. Accepted Aug. 2019. doi:
10.2134/agronj2019.01.0006. Date posted: July 27, 2019.

University of Wisconsin – Platteville (UWP)
Project Management
A. Planned Activities
•

Connect with growers and processes in Wisconsin and Iowa
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•

Establish connection with local media outlets to disseminate press releases about
pennycress research.

B. Actual Accomplishments
•

We identified two large scale farmers willing to trail pennycress in future years.

•

We met with a biodiesel processor in Dubuque, Iowa.

•

Three press releases went out to the public, one through a local news source in
Platteville, WI, and the other two from the UWP media services.

C. Explanation of Variance
Through the press releases, two local farmers have made contact with our team and
are willing to conduct large scale grow outs in the following years. The biodiesel
processor had an interest in working with pennycress. However, pennycress would
have to be pressed and flirted before it could be received by the processor.
D. Plans for Next Quarter
•

Apply for two grants to help further fund pennycress work in Wisconsin.

•

Contribute content to the IPREFER website in the form of an informational video
on how to produce biodiesel from pennycress.

E. Publications, Presentations and Proposals Submitted
None at this time.
Research Activities
A. Planned Activities
•

Establish research plots in Lancaster, WI for multi-state variety trials.

•

Establish research plots in Madison, WI for variety trials at three planting dates.

•

Collect germination and stand establishment data on all research plots.

•

Find two students to sponsor for undergraduate student research projects.

B. Actual Accomplishments
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•

We planted UWP research plots in Lancaster, WI, for multi-state variety on
September 6, 2019. Three replicated variety trials with ten varieties.

•

UWP research plots were planted in Madison, WI, for a planting date trail with
ten varieties replicated three times per planting date. Planting dates were
September 7, 2019, September 21, 2019, and October 5, 2019.

•

We hired two students to participate in a year-long undergraduate research
project.

•

Data was collected after the first frost on all research sites at Lancaster, WI and
Madison, WI.

C. Explanation of Variance
All research objectives for the quarter were fulfilled.
D. Plans for Next Quarter
Train undergraduate research students to analyze collected data.
E. Publications, Presentations and Proposals Submitted
None at this time.
Education Activities
A. Planned Activities
Develop a two-week pennycress module to be taught in a 4000 level biofuels class.
B. Actual Accomplishments
Two-week pennycress model was delivered to a class of 11 undergraduate students.
C. Explanation of Variance
All education objectives were fulfilled.
D. Plans for Next Quarter
Train undergraduate research students to analyze collected data.
E. Publications, Presentations and Proposals Submitted
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A two-week module was created to education undergraduate students about
pennycress and biodiesel in a 4000-level Biofuels class taught at UWP. The class
module ran from November 11, 2019- December 3, 2019. 11 students were enrolled
in the class. A field trip to a biodiesel processor was also included in the class that
took place on November 25, 2019.

Photo 7. Samples of biodiesel made from different feedstocks (Credit: Pamela Tas)

Photo 8. Students from UW-Platteville Sustainability and Renewable Energy Systems program on a tour at Western
Dubuque Biodiesel LLC with Tom Brooks, General Manager. (Credit: Pamela Tas)
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Photo 9. Students from UW-Platteville Sustainability and Renewable Energy Systems
program on a tour at Western Dubuque Biodiesel LLC. (Credit: Pamela Tas)

Photo 10. Students from UW-Platteville Sustainability and Renewable Energy Systems
program examine biodiesels made from different feedstocks. (Credit: Pamela Tas)

OBJECTIVE 3.2 - BREEDING AND GENOMICS – PENNYCRESS IMPROVEMENT
1. Illinois State University
A. Planned Activities
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Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
We will:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with a commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding programs
success.

B. Actual Accomplishments
•

We are in the process of stacking into top breeding lines, via CRISPR gene editing,
mutations in various combinations that improve the three core traits necessary for
pennycress commercialization, namely low seed oil erucic acid, reduced
glucosinolate, and low fiber. Field testing of transgene-free lines, confirmed by the
USDA APHIS as not being regulated, has shown combined reduced erucic
acid/reduced fiber lines grow and yield indistinguishably from wild type. Field testing
of CRISPR-generated low glucosinolate lines will soon be underway.

•

Reduced pod shatter is also an important trait to reduce pre-harvest seed loss. To date,
knock-out lines affecting various pod shatter-related genes have either reduced shatter
too much such that the seeds are not readily extractable during combining, or not
enough. For genes where knockout produces too severe of a reduced pod shatter
phenotype, we have generated CRISPR constructs to delete portions of the genes’
promoters with the goal of generating partial loss of function lines. We have also
introduced rescue constructs into knockout lines; while we anticipate we will identify
partial rescue at preferred levels, there may be regulatory hurdles in field testing these
since the rescue lines will be transgenic. The above-mentioned lines are in various
stages of development/evaluation.

•

Strip plots were planted by Project Director Win Phippen at the ISU Horticulture
farm. The planting was attended by about 20 students from collaborator Nicholas
Heller’s undergraduate plant breeding and genetics course.

2019 Quarterly Progress Report: Aug. – Oct. 2019

24

•

A 50-foot-long, five-foot-wide strip of low erucic/low fiber seeds were planted at ISU
for seed bulking for downstream analyses including possible feeding trials.

C. Explanation of Variance
The ISU plots were planted later than we would have liked (October 7, 2019), as the corn
harvest was late due to a very wet spring and late corn planting. Time will tell as to how
well the plots establish.
D. Plans for Next Quarter
We will continue moving forward the projects as stated above.
E. Publications, Presentations and Proposals Submitted
•

Publications
Chopra, R., Johnson, E.B., Emenecker, R., Cahoon, E.B., Lyons, J., Kliebenstein,
D.J., Daniels, E., Dorn, K.M., Esfahanian, M., Folstad, N., Frels, K., McGinn, M.,
Ott, M., Gallaher, C., Altendorf, K., Berroyer, A., Ismail, B., Anderson, J.A., Wyse,
D.L., Ulmasov, T., Sedbrook, J.C., and Marks, M.D. “A large-scale multi-faceted
screen identifies crucial domestication traits needed to make Thlaspi arvense into a
new eco-friendly oilseed crop.” Nature Food. (In Press).

•

Professional Conferences and Meetings
Sedbrook, John “Employing CRISPR Gene Editing and EMS Mutagenesis to Rapidly
Domesticate Pennycress as an Oilseed-Producing Cash Cover Crop.” Oral
presentation, ASA-CSSA-SSSA International Annual Meeting, Nov. 10-13, 2019.
San Antonio, Texas.
Heller, Nicholas, “Establishing the Cash Cover Crop Pennycress Following Grain
Corn.” Poster presentation. ASA-CSSA-SSSA International Annual Meeting, Nov.
10-13, 2019. San Antonio, Texas.

•

Proposals
None to report.

2. University of Minnesota
A. Planned Activities
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Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
We will:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding programs
success.

B. Actual Accomplishments
•

We are in the process of stacking alleles into MN106 and two elite breeding lines
using allele-specific markers (KASP). We are focusing on the traits that will improve
the oil quality (reduced glucosinolates and reduced poly-unsaturated fatty acids),
reduce glucosinolate levels in the seeds, reduce seed pod shatter, mature early and
low fiber in the seeds. We already have several combinations of alleles stacked in
MN106. Field testing is on-going for the lines that have combined alleles of reduced
erucic acid/reduced glucosinolate/reduced shatter. These lines grew indistinguishably
from wild type in Fall 2019. Additionally, lines that have combined alleles of erucic
acid/reduced glucosinolate/reduced shatter/early maturity in MN106 background are
being increased in the chamber/greenhouse. Most of the alleles have been crossed at
least once in each of the top breeding lines and progenies are being grown in the
chamber to select for BC2F1s.

•

The 2019-2020 variety strip trial was planted in Rosemount and Morris, MN on
September 19, 2019 and September 25, 2019 respectively. Emergence and uniformity
data were scored in both locations and rosette width and leaf count data were
collected in Rosemount only.

•

We planted EMS treated plants in the field on September 15, 2019. A total 300 M1
plants were transplanted into greenhouse. These will be propagated to the next
generation and subject to whole-genome re-sequencing. We expect with 75% survival
rates, we should be able to harvest at least 225 M2 families. We should be able to
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harvest additional 1,000 individual M1 plants in 2020 to support the gene mutation
index project.
•

We have selected 120 M2 individual plants from 2018 EMS treated M1 plants and
were subject to resequencing. Sequence analysis is in progress for these and
preliminary data suggests that we have achieved 3.9 mutations per Mb using 0.2%
EMS concentration.

C. Explanation of Variance
Emergence in the Morris variety trial plots were spotty due to late planting, low seeding
rates and cold weather after planting. We will continue to evaluate these plots for
additional emergence in Spring 2020.
D. Plans for Next Quarter
We will continue moving forward the projects as stated above.
E. Publications, Presentations and Proposals Submitted
•

Publications
o Chopra, R., Johnson, E.B., Emenecker, R., Cahoon, E.B., Lyons, J., Kliebenstein,
D.J., Daniels, E., Dorn, K.M., Esfahanian, M., Folstad, N., Frels, K., McGinn, M.,
Ott, M., Gallaher, C., Altendorf, K., Berroyer, A., Ismail, B., Anderson, J.A.,
Wyse, D.L., Ulmasov, T., Sedbrook, J.C., and Marks, M.D. Identification and
stacking of crucial traits required for the domestication of pennycress.” Nature
Food. (In Press).
o Cubins, Julija. A., Wells, M.Scott, Frels, Katherine, Ott, Matthew A., Forcella,
Frank, Johnson, Gregg A.,Walia, Mainder K., Becker, Roger L. & Russ W.
Gesch. (2019). “Management of pennycress as a winter annual cash cover crop. A
review.” Agron. Sustain. Dev. 39(5): 46. Open access.

•

Professional Conferences and Meetings
o Frels, Katherine. “Genetic diversity of field pennycress (Thlaspi arvense) reveals
untapped variability and paths toward selection for domestication.” Oral
presentation. Association for the Advancement of Industrial Crops Annual
Conference, September 2019. Phoenix, Arizona.
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o Frels, Katherine. “Unlocking Pennycress Potential: Rapid Domestication through
Breeding and Bioinformatics at the University of Minnesota.” Poster presentation.
Association for the Advancement of Industrial Crops Annual Conference,
September 2019. Phoenix, Arizona.
o Chopra, Ratan. “Progress Toward the Identification and Stacking of Crucial
Domestication Traits in Pennycress.” Oral presentation. ASA-CSSA-SSSA
International Annual Meeting, Nov. 10-13, 2019. San Antonio, Texas.
o Ott, Matthew. “Acceleration of Flowering Time and Maturity in a Pennycress
(Thlaspi arvense) Line and Identification of the Causative Gene.” Oral
presentation. ASA-CSSA-SSSA International Annual Meeting, Nov. 10-13, 2019.
San Antonio, Texas.
o Ott, Matthew. Pennycress (Thlaspi arvense) Yield Peaks at Low Nitrogen Rate.
“Poster presentation, ASA-CSSA-SSSA International Annual Meeting, Nov. 1013, 2019. San Antonio, Texas.”
•

Proposals
o Two proposals were submitted to UMN-Forever Green Initiative to support the
breeding program and evaluation of SCN susceptibility across different growing
regions ($350,000 each).
o A proposal was submitted to the Foundation for Food and Agriculture Research
(FFAR.) “Reducing pennycress seed phytic acid and sinapate to promote the
creation of a new eco-friendly source of plant protein.” ($343,610).

3. Western Illinois University
A. Planned Activities
•

Hire a plant breeder.

•

Establish research plots in Macomb, IL.

•

Establish multi-state variety trials with collaborators.

•

Initiate purchase of a plot combine.

B. Actual Accomplishments
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•

We are still in the process of hiring a plant breeder. The position closed on November
1, 2019 and candidates still being reviewed,

•

Planted WIU research plots in Macomb, IL on August 31, 2019 for winter varieties
and September 27, 2019 for spring varieties.

•

Replicated variety trial with 51 varieties, fungicide trial with 2 varieties, nitrogen
trails with 6 rates of nitrogen and sulfur, and bulk seed planting for seed increases for
two varieties.

•

Establish multi-state variety trials with collaborators.

•

Organized and distributed seed for multi-state replicated strip trials with top 10
breeding lines at eight locations throughout Midwest (1 OH, 2 WI, 3 IL, 2 MN).

•

Planted WIU Multi-state strip trial, August 31, 2019 in Macomb, IL.

•

Planted ISU Multi-state strip trial, October 7, 2019 in Normal, IL.

•

Planted two variety demonstration plot at Richland Community College, Decatur, IL
October 6, 2019.

•

Distributed seed to 2 research entities

C. Explanation of Variance
None noted.
D. Plans for Next Quarter
Begin greenhouse breeding line seed increases for ISU for traits of interest, including
seed coat color, early flowering, and seed oil traits.
E. Publications, Presentations and Proposals Submitted
•

Education Presentations
o Phippen, Winthrop. Classroom guest lecturer in AGRI-120 Agriculture in today’s
society regarding pennycress production. 50 undergraduate students, 50 min
lectures to 2 sections of the class. Western Illinois University, September 26,
2019.
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o Phippen, Winthrop, John Sedbrook, and Nicholas Heller. Class laboratory
presentation and demonstration to ISU agronomy class on day of planting. Illinois
State University, October 7, 2019.
•

Professional Conferences and Meetings
o Phippen, Winthrop. B., Sedbrook, John, Marks, David M. & M.Scott Wells. 2019.
Program to Commercialize Pennycress (Thlaspi arvense L.). Advancement of
Industrial Crops Annual Meeting. September 7-12, 2019. Tucson, Arizona.

OBJECTIVE 3.3 - CHARACTERIZATION OF PENNYCRESS ECOSYSTEM SERVICES
1. Illinois State University
A. Planned Activities
The goals of the ecosystem services cover crop project were first to install experimental
plots and plant pennycress in the pennycress and pennycress plus nitrogen treatments. We
also planned to collect soybean cyst nematode (SCN) population estimates and baseline
soil chemistry data in all plots. Finally, we hoped to recruit graduate and undergraduate
students to work on the project.
B. Actual Accomplishments
The nutrient retention project has installed nine replicate experimental plots each with
their own individual tile drainage systems equipped with agridrains (tile interceptors) to
estimate water and nutrient losses from tile systems. Initially, we had planned to test
pennycress as a cover crop compared to a reference no cover crop plot. We have now
added in a treatment where we will fertilize pennycress with 56 kg/ha (50 lb/acre) of
spring applied nitrogen.
We have also received quotes for automated samplers to collect water samples
autonomously from the agridrains during periods of high flow. We are now working to
obtain funding for this more intensive sampling approach to the project. We have taken
three samples (each from 20 individual cores 6 cm deep and 2.54 cm diameter that were
homogenized) in each plot for SCN population estimates. We have also taken three
samples (each from 20 individual cores 15 cm deep and 2.54 cm diameter that were
homogenized) to estimate soil organic carbon, nitrate, ammonia, phosphate and
micronutrients. Finally, we have used a drone to collect aerial imagery and a 1 cm
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resolution digital elevation model of the site. This may allow us to estimate sediment
losses from the plots with and without pennycress.
C. Explanation of Variance
We have deviated from the original planned activities by including an additional
treatment of pennycress plus spring applied nitrogen and increased sampling efforts of
tile water and pore water. We have added in a treatment to better assess nutrient losses in
tile water if spring applied nitrogen is required to attain a yield of pennycress that
exceeds 1793 kg/ha (1600 lb/acre). We are also working to obtain funding to increase the
sampling effort of tile water to capture water samples at all flows better represent water
losses during high flow events.
We have also started to sample SCN populations in the plots to determine if either
population size or race types change after the use of pennycress as a cover crop. We are
currently testing the races of SCN that are present in our plots at the University of Illinois
– Champaign Urbana – Plant Clinic.
We have used drone technology for several reasons. First, it will provide detailed digital
elevation models of the site and examining changes in soil elevation from samples before
and after the pennycress season in treatment and reference plots will allow us to estimate
sediment loss from the site. We are also hoping to be able to estimate pennycress (or
other plant biomass) in the treatments using drone technology.
D. Plans for Next Quarter
Nutrient Retention. The primary goal is to ensure that we have good stands of
pennycress growing on the plots and we will apply spring nitrogen as the weather
dictates. We will be monitoring pennycress biomass four times during the spring. We will
compare the pennycress biomass to biomass estimates using a drone fitted with a
multispectral sensor. After the harvest we will assess soil ammonia and nitrate
concentrations.
We will be capturing water samples to determine nutrient losses from the plots beginning
in February as the soil begins to thaw and runoff occurs. We anticipate changes in tile
water export of nutrients to take more than one year using pennycress as a cover crop.
Because of this longer response time, we will also analyze pore water nutrients in the
plots using lysimeters (porous ceramic cups on the end of PVC tubes). This has been
done in experiments in the sandy soils of Minnesota but not in the more organic rich soils
of Illinois. This will allow us to compare the responses of porewater nutrient
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concentrations which may respond faster to pennycress as a cover crop than tile water
nutrient concentrations.
E. Publications, Presentations and Proposals Submitted
•

Publications and Professional Conferences/Meetings
None to date.

•

Proposals
Internal Illinois State Grant to the Student Sustainability Fund for $22,000 (In
preparation)

OBJECTIVE 3.4 - LIFE CYCLE SUPPLY CHAIN DEVELOPMENT
A. Planned Activities
The team planned to meet in person during the quarter but was unable to.
B. Actual Accomplishments
While the team was unable to meet in person, multiple discussions did take place towards
Objective goals. Cristine Handel was named the group leader and will establish a
monthly calendar for the topics in this area. Initially the life cycle report that CoverCress
Inc. had contracted will be used as a baseline. CoverCress Inc. has also started
conversations with suppliers on large amounts of grain transportation, cleaning / drying,
delivery to the crush site, as well as other relevant topics.
C. Explanation of Variance
The team was unable to meet in person but has taken steps to allow for ongoing
conversations.
D. Plans for Next Quarter
The plan for next quarter is to put together a final definition of the need for a deeper life
cycle analysis and have the detailed plan on each step of the value chain established with
dates and people responsible for the topics.
E. Publications, Presentations and Proposals Submitted
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None to date.

OBJECTIVE 3.5 AND 3.6 - EDUCATION, EXTENSION AND OUTREACH
1. Objective 3.5.1 - Create, deploy, and test pennycress modules and exploration for 4-H
clubs and other agriculture-related events in areas where pennycress will be launched
Illinois State University. Some ideas for creation exist already, we have a few contacts for
deployment, and we will test pennycress modules and exploration for 4-H clubs and other
agriculture-related events in areas where pennycress will be launched. Deliverables for Year
1 include:
•

Creating an inventory of existing cover crop education materials.

•

Drafting, reviewing and completing one 4H module in the first two project months.
We will promote it over two months and then implement. One module will be
scheduled for January-February 2020. Then we will possibly draft a second module
based on what was learned in preparing the first module.

Ohio State University. We plan to help develop two modules for use in FFA rooms, and
work to deploy developed modules from other groups to FFA and 4-H. We participated in
conference calls to discuss Objective efforts which will be developed in future quarters.
We also discussed pennycress informally in two lecture periods in courses at OSU (Seed
Science and Introduction to Agronomy). Formal materials have not yet been developed.
University of Minnesota. 4-H clubs will be contacted during Years 1 and 2 with general
information regarding pennycress production and use. These efforts will focus on areas of
Minnesota that agronomy researchers indicate are most likely to be receptive to pennycress.
Where undergrad labs can be modified as 4-H club activities and not duplicate materials
developed by ISU or OSU, we will do so. A target will be two modules for 4-H clubs.
A. Objective 3.5.1.1 - Over 1,000 4-H club members, their parents and educators at 50
4-H clubs in Illinois, Ohio, and Minnesota will gain knowledge of the biology and
production, processing, market potential and environmental benefits of pennycress
Illinois State University. Most of the 50 clubs will be organized by ISU with a few as
one to three clubs in Year 1 and with 5-10 in Year 2. Perhaps the number of clubs
doubles every year which would get us close to 50 clubs.
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•

Year 1 Deliverable: Conduct a short introductory activity for one to four 4H clubs.

Ohio State University. We will work to initially connect to three 4-H and two FFA
chapters, with a potential to expand with more modules. Planned chapters include
Springfield OH, Columbus, OH and Dublin, OH.
University of Minnesota. Work with FFA chapters will focus on areas where growers
are most likely to consider pennycress production. Introduction of materials will be
extended to additional FFA clubs upon request.
B. Objective 3.5.1.2 - 50-100 4-H club members will conduct projects on aspects of
pennycress
Illinois State University. Most of the 50-100 4-H club members will be coordinated by
ISU. As few as five in Year 1, with 10 in Year 2. Perhaps the number projects doubles
every year which would get close to 100.
•

Year 1 Deliverable: We anticipate a total of one to three students, but there may be
more.

C. Objective 3.5.1.3 - Parents of 50-100 4-H club members will become familiar with
pennycress as an emerging crop
Illinois State University. The participants should be the farmer/parents of the 4H club
members who are engaged in an IPREFER project.
D. Objective 3.5.1.4 - Educators, students, and parents of 75 4-H clubs throughout the
Midwest will receive educational materials and become familiar with pennycress
Illinois State University. We anticipate involved individuals will hear presentations and
participate in initial pennycress activities, but they (or their children/students) may not
necessarily engage in their own projects.
•

Year 1 Deliverable: Conduct a short introductory activity for parents attending one
to four 4H club meetings in January/February 2020, with a larger number of clubs to
follow in early Fall 2021.

Ohio State University. We can contribute to this goal through a limited number of 4H
chapters.
University of Minnesota. 75 4H clubs will get exposure to pennycress as an emerging
crop.
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2. Objective 3.5.2 - Prepare a bioeconomy workforce by leveraging current pennycress
research to develop resources, curriculum, and instruction for high school, community
college, undergraduate, and graduate level education
Ohio State University. We plan to develop four modules for inclusion in agronomy courses.
The focus will be on 1) planting, 2) growth and development (stages), 3) in-season
management (i.e., fertility, Integrated Pest Management (IPM), weed issues), and 4) harvest.
Two modules will be related to seed science: 1) dormancy controls within the seed, and 2)
effect of seed treatment on growth and development. We plan to incorporate some materials
into graduate courses as well. We also plan to develop videos in Year 5.
University of Minnesota. Pennycress case studies and hands-on labs will be developed for
four undergraduate courses in agronomy and crop growth/development. Inquiry-based labs
will feature challenges related seedling establishment, breeding, harvest, and processing.
•

Year 1 Deliverable: Prepare the groundwork for internships.

•

Year 1 Deliverable: Outline intern applications that lead to five poster presentations
at IPREFER annual meeting in the Summer of 2020.

A. Objective 3.5.2.1 - Train more than 1,100 undergraduate and 11 graduate students
in agricultural and non-agricultural elements of the pennycress supply chain.
Ohio State University. We commit to reaching 200 undergraduates directly through
instruction, and 15 graduate students through courses and direct training.
University of Minnesota. We need to identify programs/courses that are interested in
using materials related to pennycress supply chain.
B. Objective 3.5.2.2 - Develop curricula for 6 course-based labs involving work with
pennycress.
Ohio State University. Three labs are planned. One will be on planting, one will be on
stand assessment and growth stages, and a third will be on dormancy controls and release.
University of Minnesota. Course-based research experiences will be developed around
authentic research questions such as germination and stand establishment, genetics and
other. Materials will be implemented in three courses and we will provide research
experience for 120 students/year in Years 2 – 5.
C. Objective 3.5.2.3 - Develop 20 educational modules on pennycress growth,
maturation, harvest, and processing.
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Ohio State University. We will develop a minimum of six modules (see list in
Objective3.5.2), four for use in agronomy, and two for use in seed science.
University of Minnesota. Materials, including video clips will be developed and used in
association with course-based undergraduate research experiences.
D. Objective 3.5.2.4 - Collaborate with 2 to 3 community colleges in MN to develop
curricula on pennycress and other bio-based energy sources.
University of Minnesota. We will work with instructors at Central Lakes College,
Worthington CC and Century CC to identify materials that can be incorporated into
programs in agronomy and farm-business management.
E. Objective 3.5.2.5 - Develop and implement pennycress production and processing
skills with 25 students from diverse disciplinary and social backgrounds.
University of Minnesota. We will create cohorts of undergraduate students from diverse
STEM programs who will learn about agriculture and conduct research on pennycress
breeding and genetics, ecosystem impacts and processing.
F. Objective 3.5.2.6 - Develop 10 pennycress activities for an interdisciplinary
undergrad course that uses course-based undergraduate research experience.
Ohio State University. We will discuss opportunities with Ag Engineering faculty for
inclusion for a supply chain assessment activity.
University of Minnesota. See Objective 3.5.2.2.
3. Objective 3.5.3 - Disseminate developed materials to institutions through posting to
open forums such as MERLOT and to current and future farmers.
Ohio State University. We will work to develop a consolidated posting area to showcase
modules and teaching resources through MERLOT.
Objective 3.6
University of Minnesota
Project Co-PI M. Scott Wells discussed the IPREFER project at the 2019 Iowa Integrated Crop
Management program, exposing the project to 200 interested parties.
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2019 IPREFER ROSTER
(Year 1)

Exhibit A

Win Phippen
• Project Director
• Breeding & Genetics

Western Illinois
University

wb-phippen@wiu.edu

(o) 309.298.1251
(m) 309.255.9435

Jim Anderson
• Collaborator
• Breeding & Genetics

University of
Minnesota

ander319@umn.edu

(o) 612.625.9763

Chris Aulbach
• Collaborator
• Agronomic Management
• Education/Extension/Outreach

CoverCress, Inc.

caulbach@covercress.com

(m) 636.795.8052

Jeff Bender
• Collaborator (Staff)
• Agronomic Management

Illinois State
University

jabende@ilstu.edu

(o) 309.275.6259
(m) 309.275.6259

Mark Bernards
• Collaborator (LEAD Weeds)
• Agronomic Management

Western Illinois
University

ml-bernards@wiu.edu

(o) 309.298.1569
(m) 309.313.5917

Mary Brakke
• Collaborator
• Education/Extension/Outreach

University of
Minnesota

brakk001@umn.edu

(o) 612.625.1251

Constance (Connie) Carlson
• Collaborator
• Product Development

University of
Minnesota

carl5114@umn.edu

(o) 612.301.1678
(m) 612.709.6790

Senyu Chen
• Collaborator (SCN Northern Lead)
• Agronomic Management

University of
Minnesota

chenx099@umn.edu

(o) 507) 837.5621

Ratan Chopra
• Collaborator (MN - LEAD
Genomics Efforts)
• Breeding & Genetics

University of
Minnesota

rchopra@umn.edu

(o) 612.625.7773
(m) 551.689.5299

Steve Csonka
Advisory Board

CAAFI

Csonka.CAAFI.ED@gmail.com

(m) 513.800.7980

Rebekka Darner
• Collaborator - LEAD
• Education/Extension/Outreach

Illinois State
University

rldarne@ilstu.edu

(o) 309.438.3071
(m) 352.214.4601

Maliheh Esfahanian
• Graduate Student (Ph.D.)
• Breeding & Genetics

Illinois State
University

malihe.esfahanian@gmail.com

(o) 309.438.3088
(m) 561.480.6599
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Frank Forcella
• Collaborator
• Pennycress Ecosystem Services

University of
Minnesota

Frank.Forcella@ars.usda.gov

(o) 320.292.9558

Katherine Frels
• PostDoc
• Breeding & Genetics

University of
Minnesota

kfrels@umn.edu

(o) 612.624.8774
(m) 641.740.0270

Liza Gautam
• Graduate Student (Ph.D.)
• Breeding & Genetics

Illinois State
University

bgautam@ilstu.edu

(o) 309.438.3088
(m) 320.287.0571

Russ Gesch
• Collaborator (CRM Northern Lead)
• Agronomic Management

USDA-ARS-NCSCRL

russ.gesch@ars.usda.gov

(o) 320.585.8427
(m) 320.287.0571

Brad Glenn
• Collaborator
• Agronomic Management

CoverCress, Inc.

brad.glenn@frontier.com

(m) 309.275.7178

Gary Haer
Advisory Board

REG

Gary.haer@regi.com

(o) 515.239.8057

Matthew Hagaman
• Collaborator
• Education/Extension/Outreach

Illinois State
University

mthagam@ilstu.edu

(o) 309.438.8627
(m) 319.804.8341

Cris Handel
• Collaborator LEAD (Supply Chain)
• Life Cycle/Supply Chain
Development

CoverCress, Inc.

chandel@covercress.com

(o) 314.691.9152
(m) 314.691.9152

Alex Hard
• Collaborator
• Agronomic Management

University of
Minnesota

hardx006@umn.edu

(m) 612. 594.8293

Nicholas Heller
• Collaborator (DISC Northern Lead)
• Agronomic Management
• Education/Extension/Outreach

Illinois State
University

njhelle@ilstu.edu

(o) 309.438.8095
(m) 217.232.0779

Cody A. Hoerning
• Graduate Student (MN - LEAD
SCN)
• Agronomic Management
• Pennycress Ecosystem Services

University of
Minnesota

hoern012@umn.edu

(m) 920. 809.6663

William (Willy) Hunter
• Co-PI
• Education/Extension/Outreach

Illinois State
University

wjhunte@ilstu.edu

011-61-473-144135

Brice Jarvis
• Graduate Student (Ph.D.)
• Breeding & Genetics

Illinois State
University

bajarvi@ilstu.edu

(o) 309.438.3088
(m) 847.463.0262
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Gregg Johnson
• Collaborator
• Agronomic Management
• Life Cycle/Supply Chain
Development

University of
Minnesota

Anne Kinzel
• Program Manager

johns510@umn.edu

(o) 507.835.5617
(m) 507.837.9111

anne.kinzel@iprefercap.org

(m) 515.554.6021

Jackie Kraft
• Collaborator
• Agronomic Management
(Watershed Coordinator)

McLean County Soil
and Water
Conservation District
(SWCD)

Jacqueline.Kraft@il.nacdnet.net

(o) 309.452.3848

Frances Lawrenz
• Collaborator
• Education/Extension/Outreach

University of
Minnesota

lawrenz@umn.edu

(o) 612.625.2046

Jason Lindbom
• Collaborator (Staff)
• Agronomic Management

Illinois State
University

jmlindb@ilstu.edu

(m) 309.846.8274

Alexander (Alex) Lindsey
• Co-PI (LEAD Pellet & LEAD
Southern Agronomy)
• Agronomic Management
• Extension/Education/Outreach

Ohio State University

lindsey.227@osu.edu

(o) 614.292.3864
(m) 517.256.0836

Aaron Lorenz
• Collaborator (Northern SELECT
Lead)
Breeding & Genetics

University of
Minnesota

lore0149@umn.edu

(o) 612.625.6754

Lauren Lurkins
Advisory Board

Illinois Farm Bureau

LLurkins@ilfb.org

Michaela McGinn
• Collaborator
• Breeding & Genetics

CoverCress, Inc.

Danny Marchiafava
• Graduate Student (Master's)
• Breeding & Genetics

Illinois State
University

dmarchi@ilstu.edu

(o) 309.438.3088
(m) 847660.0330

M. David Marks
• ELT, Co-PI (LEAD Northern
Genetics)
• Breeding & Genetics

University of
Minnesota

marks004@umn.edu

(m) 612.615.2477

Mark Messmer
Collaborator (MN - LEAD Weed)
• Agronomic Management
• Breeding & Genetics

CoverCress, Inc.

mmessmer@covercress.com

(m) 314.724.6664

Deepika Mishra

CoverCress, Inc.
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(o)
(m)

(o)

• Collaborator
• Breeding and Genetics

(m)

Matthew A. Ott
• Graduate Student (PhD) &
Research Assistant
• Breeding and Genetics

University of
Minnesota

ottxx142@umn.edu

(o) 612.625.6649
(m) 970.570.9540

William Perry
• Co-PI (LEAD Ecosystems)
• Pennycress Ecosystem Services

Illinois State
University

wlperry@ilstu.edu

(o) 309.438.8160
(m) 630.672.3459

Mary Phippen
• Collaborator
• Breeding & Genetics (Seed/Oil
Analysis)

Western Illinois
University

ME-Phippen@wiu.edu

(o) 309.298.1251
(m) 309.255.1761

Krishan Mohan Rai
• Collaborator
• Breeding & Genetics

University of
Minnesota

kmohanra@umn.edu

(o) 806.283-2303
(m) 806.283.2303

Rob Rhykerd
• Collaborator
• Pennycress Ecosystem Services

Illinois State
University

rrhyker@ilstu.edu

(o) 309.438.0744
(m)(309.530.5166

Emily Schoenfelder
• Collaborator
Education/Extension/Outreach

University of Illinois

eschoe@illinois.edu

(o) 309.347.6614

John C. Sedbrook
• ELT, Co-PI (LEAD Southern
Genetics)
• Breeding & Genetics

Illinois State
University

jcsedbr@ilstu.edu

(o) 309.438.3374
(m) 309.533.2924

Jerry Steiner
• Advisory Board

CoverCress, Inc.

jsteiner@covercress.com

(o) 314.691-9152
(m) 314.378.7556

Michael Stutelberg
• Collaborator
• Life Cycle/Supply Chain
Development

Agricultural Utilization
Research Institute
(AURI)

mstutelberg@auri.org

(o) 218.281.7600
EXT 135

Pamela Tas
• Collaborator
• Agronomic Management

University of
Wisconsin-Platteville

tasp@uwplatt.edu

(o) 608.342.1949
(m) 608.628.6437

Tim Ulmasov
• Collaborator
• Breeding & Genetics

CoverCress, Inc.

Alan Weber
• Advisory Board

MARC-IV

aweber@marciv.com

(o)
(m)

M. Scott Wells

University of
Minnesota

mswells@umn.edu

(o) 612.625.3747
(m) 919.741.9876
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(o)
(m)

• ELT, Co-PI (LEAD Northern
Agronomy, LEAD Data
Management)
• Agronomic Management
• Education/Extension/Outreach
Dalton Williams
• Graduate Student (Master's)
• Breeding & Genetics

Illinois State
University

dwwill2@ilstu.edu

(o) 309.438.3088
(m) 217.972.6168

Randy Wright
• Collaborator (Staff)
• Agronomic Management

Illinois State
University

rlwrigh1@ilstu.edu

(o)
(m)

Undergrad Students Listed on the Project - Breeding and Genetics, Illinois State

•
•
•
•
•
•
•
•
•

Tate Barney
Cameron De la Mora
Anthony Dibartolo
Meghan Freund
Alex Hafner
Kaitlin Janowiak
Matthew Maynard
Hannah Potter
Alexis Showalter
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Exhibit B
Annual (Kickoff) Meeting
August 11-13, 2019
Illinois State University, Normal, IL

Name

Institution

Role

Chris Aulbach

CoverCress, Inc.

Breeding/Crop Management

Jeff Bender

Illinois State University

Agronomy/Crop Management

Mark Bernards

Western Illinois University

Agronomy/Crop Management

John Baur

Illinois State University

Associate VP, Research

Mary Brakke

University of Minnesota

Education/Outreach

Ratan Chopra

University of Minnesota

University of Minnesota

Steve Csonka

Executive Director, CAAFI

Advisory Board

Bekky Darner

Illinois State University

Education/Outreach

Cameron De la Mora

Illinois State University

Breeding/Genetics

Mali Esfahanian

Illinois State University

Breeding/Genetics

Frank Forcella

University of Minnesota

Ecosystem Services

Katherine Frels

University of Minnesota

Breeding/Genetics/Crop Management

Meghan Freund

Illinois State University

Breeding/Genetics

Liza Gautam

Illinois State University

Breeding/Genetics

Russ Gesch

USDA ARS

Agronomy/Crop Management

Matthew Hagaman

Illinois State University

Education/Outreach

Cris Handel

CoverCress, Inc.

Life Cycle/Supply Chain

Alex Hard

University of Minnesota

Agronomy/Crop Management

Nicholas Heller

Illinois State University

Agronomy/Extension

Cody Hoerning

University of Minnesota

Ecosystem Services

Willy Hunter

Illinois State University

Education/Outreach

Brice Jarvis

Illinois State University

Breeding/Genetics

Gregg Johnson

University of Minnesota

Supply Chain/Extension

Jackie Kraft

McLean County SWCD

McLean County SWCD

Jason Lindbom

Illinois State University

Agronomy/Crop Management

Michaela McGinn

CoverCress, Inc.

Breeding/Genetics

Danny Marchiafava

Illinois State University

Breeding/Genetics

David Marks

University of Minnesota

Breeding/Genetics

Mark Messmer

CoverCress, Inc.

Breeding/Genetics/Crop Management

Deepika Mishra

CoverCress, Inc.

Breeding/Genetics/Crop Management

Matthew Ott

University of Minnesota

Breeding/Genetics
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Text

Bill Perry

Illinois State University

Ecosystem Services

Mary Phippen

Western Illinois University

Agronomy/Crop Management

Win Phippen

Western Illinois University

Director, IPREFER

Krishan Mohan Rai

Krishan Mohan Rai

Breeding/Genetics

Rob Rhykerd

Illinois State University

Ecosystem Services

Jerry Steiner

CEO, CoverCress, Inc.

Advisory Board

Michael Stutelberg

AURI

Lifecycle/Supply Chain

Taylor Suo

Illinois State University

Breeding/Genetics

Pamela Tas

U. of Wisconsin-Platteville

Agronomy/Crop Management

Tim Ulmasov

CoverCress, Inc

Breeding/Genetics

Goutham Vemuri

AURI

Lifecycle/Supply Chain

Scotty Wells

University of Minnesota

Agronomy/Extension

Dalton Williams

Illinois State University

Breeding/Genetics

Toby Ahrens

Larta Institute

Advisor

Michael Barrowclough

Illinois State University

Ag Economics (Modeling)

Bill Brady

Illinois Senate Minority Leader

Econ. Development

Dan Brady

Illinois House of Representatives

Econ. Development

Tyler Cravens

Aide to Congressman Rodney Davis

Econ. Development

Scott Hacker

Murphy and Associates Seed
Equipment

Commercial Development

Rachel Hatch

Illinois State University

Media Relations

Anne Kinzel

COO, CenUSA Bioenergy

Guest Advisor

Drew Lugat

Illinois State University

Animal Science (Animal feeding
studies)

Lauren Lurkins

Illinois Farm Bureau

Director of Natural and Environmental
Resources

Ken Moore

Director, CenUSA Bioenergy

Keynote Speaker

Scott Murphy

Murphy and Associates Seed
Equipment

Commercial Development

Justin Rickard

Illinois State University

Animal Science (Carcass composition
analysis)

Jason Wagoner

Illinois State University

Research & Sponsored Programs

INVITED GUESTS
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Exhibit C
September 17, 2019 WIU Announces $10 Million Bio-Fuel Federal Research Grant
MACOMB, IL – The Western Illinois University School of Agriculture announced today that Agriculture
Professor Win Phippen is the recipient of a $10 million federal grant to investigate the use of the alternative
crop, Pennycress, as a new cash cover crop in the Midwest.
The U.S. Department of Agriculture National Institute of Food and Agriculture (NIFA) grant will allow
Phippen to further refine Pennycress as a new winter-annual cash cover crop for use by the biofuel industry.
Researchers from Illinois State University, the Ohio State University, the University of Wisconsin-Platteville,
and the University of Minnesota will join Phippen's team to refine this high-yield oilseed crop. Phippen, who
has been with the School of Agriculture and the director of the School's Alternative Crops Program since
2000, has been growing Pennycress, and investigating its uses as a biofuel alternative, for 10 years.
"Pennycress is unique among cover crops as it can generate income, which incentivizes farmer participation.
Integration of Pennycress into existing corn-soybean rotations extends the growing season on established
cropland and avoids food crop displacement, all while yielding up to two billion gallons of oil annually,"
Phippen explained.
The goal is to produce 50 billion gallons of biofuel in the next 25 years. The integrated Pennycress crop
program will work toward commercializing the crop within five years, according to Phippen. Research will
focus on improving Pennycress genetics (germplasm) for plant breeding and preservation, agronomic
management, ecosystems and supply chain management for post-harvest seed control.
"The integration of Pennycress as a cash cover crop will positively impact producers' profits, decrease soil
erosion and nutrient runoff, which protects water systems, support pollinating species (bees and other
pollinators), suppress weeds, diversify the nation's energy sources and contribute to rural economies,"
Phippen said. "We're very excited to further refine this powerhouse crop as an alternative for our Midwest
farmers. I am most appreciative of the U.S. Department of Agriculture's faith in my research, and I look
forward to leading a team of researchers with a solid background in alternative crop research."
Phippen's integrated program optimizes off-season Pennycress oilseed production by overcoming production
and supply chain bottlenecks, with the goal of commercially launching Pennycress as a cash cover crop in
2021. CoverCress, Inc., of St. Louis, MO, is working closely with Phippen and his team for some of the
breeding and post-production side of the research. Trial Pennycress planting in Illinois, Ohio, Wisconsin and
Minnesota will begin this month, with the first harvest anticipated in May 2020. The alternative crop is
planted immediately following a corn harvest. After harvest, Pennycress storage will be tested, along with the
quantity and quality of oil extracted, and the shelf life of Pennycress oil. The oil and meal will be further
studied to determine uses for fuel, feed and food applications.
"This grant is a phenomenal coup for Dr. Phippen and the School of Agriculture. We were lucky to hire
Win 19 years ago to lead an alternative crops program, which at the time was still relatively new," said School
of Agriculture Director Andy Baker. "His work and dedication to alternative crops is most deserving of this
grant. Not only does this grant and research put our School and his program further on the map, it provides
learning opportunities for our students that they will not find anywhere else."
U.S. Department of Agriculture Deputy Under Secretary Scott Hutchins said the $77.8 million in NIFA
research grants, which have been awarded to eight U.S. universities, are aimed at integrating sustainable
agricultural approaches covering the entire food production system.

"Investing in high-value research that promotes sustainably intensified agricultural practices, while addressing
climate adaptation and limited resources, ensures long-term agricultural productivity and profitability and
provides unprecedented opportunities for American farmers and producers," said Hutchins, who leads
USDA’s Research, Education and Economics (REE) mission area. "USDA continues to support our nation’s
farmers through investments that help strengthen our rural communities."
This research investment is part of a new program within NIFA's Agriculture and Food Research Initiative's
(AFRI) Sustainable Agricultural Systems program, the nation’s leading and largest competitive grants program
for agricultural sciences.
Other researchers part of Phippen's team include John Sedbrook, Bill Perry, Rebekka Darner, William
Hunter, Nicholas Heller and Rob Rhykerd (Illinois State University); Jim Anderson, Ratan Chopra, Katherine
Frels, M. David Marks and M. Scott Wells (University of Minnesota); Alexander Lindsey (The Ohio State
University); Pamela Tas (University of Wisconsin-Platteville); and Cristine Handel, CoverCress, Inc. Project
advisory board members include Steve Csonka, executive director, CAAFI, Greg Haer, VP Sales and
Marketing, Renewable Energy Group, Jerry Steiner, CEO, CoverCress, Inc. Anne Kinzel of I-Prefer is the
project manager.
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ISU researchers part of $10 million USDA grant
to implement new oilseed cover crop for fuel
Tuesday, September 17, 2019
Nearly 80 million acres of land in the Midwest are devoted to corn and soybeans in the
growing season, which means millions of acres of land sit empty in the winter months. A $10 million
grant from the United States Department of Agriculture (USDA) aims to protect that idle land and
provide extra income to farmers. The grant will allow researchers to domesticate a plant into a winter
cover crop that can be used to produce biodiesel, jet fuel, and animal feed.
“From the time you harvest corn and soybeans till you plant in May there’s mostly nothing in
the ground,” said Illinois State University’s Professor of Genetics John Sedbrook, who has been
working for years to convert what many consider a weed – pennycress – into a viable “cover crop,”
or a crop that can be planted by farmers during the winter months. “Thlaspi arvense, or pennycress is
an annual oilseed cover crop that has the potential to produce 3 billion gallons of fuel per year.”

With the grant, Illinois State researchers will work closely with the lead institution,
Western Illinois University, as well as researchers at the University of Minnesota, the Ohio State
University, the University of Wisconsin-Platteville, the USDA, and the St. Louis-based crop
development company CoverCress, Inc. Working as a group known as the Integrated Pennycress
Research Enabling Farm and Energy Resilience (IPREFER), Sedbrook said the goal is to have an
infrastructure in place within five years, so farmers can plant and harvest pennycress as a cover crop,
and processing companies can convert the seed to fuel and feed.
“The integration of pennycress as a cash cover crop will positively impact producers’ profits,
decrease soil erosion and nutrient runoff which protects water systems, support pollinating species
(bees and other pollinators), suppress weeds, diversify the nation's energy sources and contribute to
rural economies,” said Western Illinois University’s Agriculture Professor Win Phippen, the main
recipient of the grant. “We're very excited to further refine this powerhouse crop as an alternative for
our Midwest farmers.”

(more)

USDA grant – 2
At Illinois State, the grant will help support the ongoing work of Sedbrook’s lab. Over the
years, the USDA has awarded Sedbrook’s work with more than $3 million in grants to bring out
positive genetic traits in pennycress, ensuring seeds can be used for biofuel, and the seed remnants
can be added to meal to feed animals. “We’ve made two key genetic changes to those seeds to make
them edible and more nutritious,” said Sedbrook, whose lab at Illinois State is devoted to integrated
plant biology and bioenergy. He noted the same process was used in the 1960s to convert rapeseed
into canola oil, which is in widespread use today.
The USDA grant will help fund the work to domesticate and commercialize pennycress by
expanding Illinois State’s team to include Professor of Water Ecology Bill Perry, Assistant Professor
of Crop Science Nicholas Heller, and Professor of Soil Science Rob Rhykerd of the University’s
Department of Agriculture.
“This is a very exciting project,” said Rhykerd. “In addition to providing a return to the
farmer, this cover crop may help reduce erosion and nutrient runoff from agricultural fields,
benefitting the environment.” Perry added the work fits in with the EPA hopes to protect water
resources in Illinois and in downstream states. “Our research may help meet the goals of the

Illinois Nutrient Reduction Strategy using pennycress as a cover crop that not only helps keep
nutrients in the fields, but also provides an economic return to farmers during the offseason,”
said Perry.
Grant funds will also support outreach to farmers and the agricultural community. Willy
Hunter, Rebekka Darner, and Matthew Hageman of Illinois State’s Center for Mathematics,
Science, and Technology (CeMaST) will begin the project by working with area 4-H programs.
Congressman Rodney Davis noted he was thrilled to hear about the grant. “This is welcomed
news and I’m glad to see more of our local universities receiving NIFA grants,” said Davis. “These
grants are a major asset to universities and our communities not only because of the research they
fund, but because of the opportunities they create for our local farmers and our local economies. I
proud to be an advocate for a 5 percent increase in NIFA funding in our last spending bills.”
“Pennycress offers an exciting opportunity for Illinois farmers, and demonstrates the exciting
advances in agricultural technology,” said State Senator Bill Brady (R-Bloomington). “This grant
will help our agriculture industry grow and advance, which will have a positive impact throughout
Illinois.”

(more)

USDA grant – 3
“Money for higher education means great things, and this grant is a great and collaborative
opportunity for Illinois State University,” said State Representative Dan Brady. “The USDA grant
will not only have a positive local impact, but regionally, and nationally as well.”
Along with the financial benefit to farmers, Sedbrook said cover crops such as pennycress
need to be adopted more widely to help mitigate environmental damage. “Everyone knows that
plants like pennycress take carbon dioxide out of the atmosphere to grow. By using plant products as
fuel instead of digging it out of the ground from millions of years ago, you’re taking carbon that’s
already there. So it’s a zero-sum game,” said Sedbrook, who added that plants also act to enrich the
soil and mitigate nitrogen runoff that occurs after crops are harvested.
Sedbrook hopes the new crop will be a key player in the fight against climate change.
“Science indisputably shows that climate change is a real and a present problem that we need to
address as soon as possible,” he said. “Pennycress can help do that while providing extra income to
rural communities. It’s a win-win.”

###

Exhibit D
2019 - 2020 IPREFER Communication and Behavior Policies

No Publication Policy
To encourage open communication, each IPREFER member or IPREFER meeting attendee
agrees that any information presented at IPREFER meetings that is stated as or meant to be
confidential, whether in a formal talk, poster session, or discussion, is a private communication
from the individual making the contribution and is presented with the restriction that such
information is not for public use. Prior to quoting or publishing any such information presented
at an IPREFER meeting, written or verbal approval of the contributing member must first be
obtained. Each member of a meeting acknowledges and agrees to these restrictions when
registration is accepted and as a condition of being permitted to attend an IPREFER
meeting. Each member of an IPREFER meeting assumes sole responsibility for the protection
and preservation of any intellectual property rights in such member's contributions to an
IPREFER meeting.

Inappropriate Behavior Policy
IPREFER encourages open and honest intellectual debate as part of a welcoming and inclusive
atmosphere at every meeting. IPREFER does not tolerate illegal or inappropriate behavior at
any related meeting, including harassment of any kind, including sexual harassment. IPREFER
condemns inappropriate or suggestive acts or comments that demean another person by
reason of his or her gender, gender identity or expression, race, religion, ethnicity, age or
disability or that are unwelcome or offensive to other members of the community or their
guests. If you believe you have been subjected to or have otherwise experienced behavior at
your IPREFER event, please act promptly to report the issue so that steps may be taken to
address the situation immediately. There are multiple methods you may use to report your
concern. You may notify the event organizer, the IPREFER Director (Dr. Winthrop Phippen), or
appropriate staff at your university, agency, or place of business.
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Dr. Winthrop B Phippen
Project Director
Professor of Plant Breeding and Genetics
Western Illinois University
School of Agriculture
1 University Circle
Macomb, IL 61455-1390
Phone: 309.298.1251 or 309.298.1080
Email: wb-phippen@wiu.edu

Anne Kinzel
Project Manager
Email: anne.kinzel@iprefercap.org

“Our mission is to optimize off-season pennycress oilseed production
by overcoming production and supply chain bottlenecks.”
IPREFER is supported by Agriculture and Food Research Initiative Competitive
Grant No. 2019-69012-29851 from the National Institute of Food and Agriculture
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NOTICE
This IPREFER project quarterly report was prepared by Western Illinois University and
IPREFER research colleagues from CoverCress, Inc., Illinois State University, McLean County
Soil and Water Conservation District, The Ohio State University, United States Department of
Agriculture-Agricultural Research Service, University of Illinois, University of Minnesota, and
the University of Wisconsin-Platteville in the course of performing academic research supported
by Agriculture and Food Research Initiative Competitive Grant No. 2019-69012-29851 from the
United States Department of Agriculture National Institute of Food and Agriculture (“USDANIFA).
The opinions expressed in this report do not necessarily reflect those of Western Illinois
University, USDA-NIFA, CoverCress, Inc., Illinois State University, McLean County Soil and
Water Conservation District, The Ohio State University, United States Department of
Agriculture-Agricultural Research Service, University of Illinois, University of Minnesota or the
University of Wisconsin-Platteville and reference to any specific product, service, process, or
method does not constitute an implied or expressed recommendation or endorsement of it.
Further, Western Illinois University, USDA-NIFA, CoverCress, Inc., Illinois State University,
McLean County Soil and Water Conservation District, The Ohio State University, United States
Department of Agriculture-Agricultural Research Service, University of Illinois, University of
Minnesota or the University of Wisconsin-Platteville make no warranties or representations,
expressed or implied, as to the fitness for a particular purpose or merchantability of any product,
apparatus, or service, or the usefulness, completeness, or accuracy of any processes, methods, or
other information contained, described, disclosed, or referred to in this report.
Western Illinois University, USDA-NIFA, CoverCress, Inc., Illinois State University, McLean
County Soil and Water Conservation District, The Ohio State University, United States
Department of Agriculture-Agricultural Research Service, University of Illinois, University of
Minnesota or the University of Wisconsin-Platteville and the authors make no representation that
the use of any product, apparatus, process, method, or other information will not infringe
privately owned rights and will assume no liability for any loss, injury, or damage resulting from,
or occurring in connection with, the use of information contained, described, disclosed, or
referred to in this report.
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Integrated Pennycress Research Enabling Farm and Energy Resilience
(AFRI-CAP 2019-69012-29851)

Quarterly Report: November 1, 2019 – January 31, 2020
PROJECT ADMINISTRATION AND GOVERNANCE
We accomplished the following project governance and administrative tasks during the second
quarter.
1. Planned Activities
•

Complete sub-award agreement with USDA-MN.

•

Continue our search for a plant breeder.

•

Continue building content for the IPREFER website (https://www.iprefercap.org).

•

Continue monthly meetings with the Advisory Board and the Executive Leadership Team
(ELT). The Project Director and the Program Manager will continue to meet weekly.

•

Add Lauren Lurkins from the Illinois Farm Bureau to the Advisory Board. Lurkins is the
Director of Environmental Policy, Governmental Affairs and Commodities Division for
the Illinois Farm Bureau. 1

•

Continue implementing Material Transfer Agreements (MTAs) with collaborators.

2. Actual Accomplishments
•

Completed a sub-award agreement with USDA-ARS MN.

•

Continued adding and refining content for the IPREFER website. Content had been
added to the IPREFER website as follows:
o Frequently Asked Questions (FAQs) regarding pennycress development
(https://www.iprefercap.org/resources/faq/),
o Media Kit (https://www.iprefercap.org/news-events/media-kit/)

1

Additional information regarding Ms. Lurkins is available at https://www.iprefercap.org/about/advisory-board/.
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o Summer 2020 Undergraduate Research Experience internship program (IPREFER
2020 Internship).
•

Held Advisory Board and Executive Team Leadership meetings. We also expanded the
ELT to include members from each program area. The new ELT members are Cris
Handel (Supply Chain), Will Perry (Ecosystem Services), and Rebekka Darner
(Outreach/Education) Initial program policies have been established and continue to be
developed as issues arise.

•

Added Lauren Lurkins to the Advisory Board in December 2019.

3. Explanation of Variance
We continue having difficulties in locating a plant breeder at the Macomb, IL site.
4. Plans for Next Quarter
•

Continue the search for a plant breeder.

•

Continue building content for the IPREFER website.

•

Continue Advisory Board, Executive Leadership Team, and Program Manager meetings.

•

Begin organizing for spring 2020 outreach events and IPREFER 2002 Annual Meeting
scheduled for August 3-5, 2020, at the University of Minnesota, Twin Cities campus.

5. Publications, Presentations and Proposals Submitted
•

Dyer-Shinberger, Darcie and Jodi K. Pospeschil, A Crop Worth Millions, Western, Fall
2019, https://issuu.com/wiualumniassociation/docs/alumni_mag_web_fall_2019

•

Houghton, Dean, A Place for Pennycress, The Furrow, Fall 2019,
https://www.johndeerefurrow.com/2020/01/07/a-place-for-pennycress/.

OBJECTIVE 3.1 - AGRONOMIC MANAGEMENT
1. Yield Tradeoff Leveraging CRM and Desiccants (Objective 3.1.1)
Recent work suggests that corn grain yield and grain moisture at harvest are increased by 88
kg ha-1 (1.4 bu ac-1) and 0.5% respectively, per one-day increase in corn relative maturity
(CRM). Although early- maturing corn hybrids have lower yield potential than full- season
counterparts, they can be harvested earlier (e.g., late August). Application of desiccants can
further shorten the time for corn to reach harvestability. The team will assess corn and
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pennycress yield trade-offs through evaluating a range of corn CRM by assessing varieties
differing in relative maturity in Ohio, Minnesota, and Illinois during Project Years 1 – 3.
A. Planned Activities
Schedule winter meetings to work through project details. Finalize treatment design and
protocols for all sites.
B. Actual Accomplishments
During our winter meeting, Project Collaborator Russ Gesch outlined the entire study. He
provided all protocols and designs for all sites and gave a template for the Morris, MN
site. The IPREFER Agronomy Team agreed on the design and are ready to roll out the
corn phase of the project this spring.
Dr. Gesch received approval from USDA headquarters to hire a field technician for
Pennycress studies being performed in Minnesota. The recruitment notice has been
posted on USAJobs, and the search is currently underway with an application deadline
scheduled for Feb. 27, 2020. The plan is to have the successful candidate onboard by
early spring before corn planting.
C. Explanation of Variance
We determined that desiccants are not possible across all sites due to equipment
limitations. We removed the desiccant treatment and added more CRMs. Otherwise,
everything is moving forward as planned.
D. Plans for Next Quarter
We will hold a final meeting before planting in mid-March 2020. We will move all
protocols to ASANA data and project management software.
2. Corn Residue Management ("DISC") (Objective 3.1.2) 2
An increasing number of farms are now practicing no-tillage and other conservation tillage
farming due to ecological and economic benefits. Establishing pennycress in no-till fields is a
struggle, due primarily to the sheer amount of corn residue remaining after harvest. Several
corn residue treatments will test the hypothesis that the residue can be sized small enough to
not interfere with pennycress establishment. Pennycress establishment and subsequent seed

DISC is the abbreviation we will use for the IPREFER corn stover management project. Nicholas Heller
(University of Minnesota) leads this IPREFER objective.

2
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yield in high-residue environments will be compared to reduced-surface stover treatments
where its production has been proven to be successful (e.g., silage corn removal and prepared
seedbeds).
A. Planned Activities
Schedule winter meetings to work through the project details. Discuss treatment designs
and needed infrastructure across the network.
B. Actual Accomplishments
The Agronomy Team met and discussed how best to balance the deliverables and
necessary infrastructure across the network. Even though we are still working through the
design details, we have locked in five field sites across the network. We also agree on
how the study will proceed. We have a planning meeting for DISC coming up. Project
collaborator Nicholas Heller sent out a project plan and is waiting on feedback from the
group. We will have designs locked in by Mid-March.
C. Explanation of Variance
We are still working through the optimal treatment designs that best balance the needs
and limitations across the region. The core approach is still present.
D. Plans for Next Quarter
We will hold a final meeting before planting in mid-March. We will move all protocols to
ASANA data and project management software.
3. Novel Seed Treatment for Improved Pennycress Performance ("PELLET") (Objective
3.1.3) 3
The use of seed coating and fungicide treatments in concert with certain strategies may
improve establishment, especially if planted in fall when rain can be sporadic. In other
species like Brassica juncea, hydro-priming (controlled pre-planting hydration) improves
germination even in water-stressed environments. Another issue that may impact pennycress
production is crown disease. Deterioration of the crown may impact maturation, induce
lodging, and hamper mechanical harvest. Preventing infection of a pathogen causing crown
rot or other seedling pathogens in the fall through the use of seed treatment may improve
establishment, crown integrity, and minimize losses at harvest due to lodging. A field trial

“PELLET” is the abbreviation we will use for the “Novel Seed Treatment for Improve Pennycress Performance”
part of the project. This IPREFER objective is led by Alex Lindsey at Ohio State University.

3
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will be established in Ohio, Illinois, and Minnesota to determine the impact of seed
treatments on fall establishment, spring crown integrity, and lodging.
A. Planned Activities
Schedule winter meetings to work through the project details. Lock in protocols, and
determine how many sites, treatments, and replicates for the microplot study.
B. Actual Accomplishments
Project Collaborator Alex Lindsey's (Ohio State University) program acquired a
pelletizer, and Project Co-Director Wells delivered 10 lbs. of MN106 during December.
Dr. Lindsey’s team is refining the pelletization program. During our winter meeting we
agreed that the first stage of the PELLET program will use the MN106 only, and test six
pelletization treatments.
Details include:
•

For micro-plots, there may be undergrad involvement: MN106, pelleted, eight
treatments (2 x 2 x 2) Dormancy release treatment (w or w/o) - either GA, H2O2, or
scarification based on trials this spring; Fungicide (w or w/o) - contacted Syngenta
and getting two fungicides;

•

PELLET (w or w/o) - working on getting the pelleting system set up. 8 treatments of
the only MN106, 16 treatments if including a CoverCress line across states.

•

CoverCress lines may only need to be evaluated in Ohio and Missouri trials. Morris,
St. Paul, UW Madison, Dubuque, IA, Normal, IL., Ohio - yes, may add 1-2 locations
in OH.

•

Sampling protocols are still under development. The project will roll out this fall in
well-prepared seedbeds.

C. Explanation of Variance
Nothing to report. Moving forward as intended.
D. Plans for Next Quarter
We will hold a final meeting before planting in mid-March. We will move all protocols to
ASANA data and project management software.
4. Tools for Integrated Weed Management ("WEEDS") 3.1.4
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Where herbicides are used as the primary weed management tool, there will be herbicide
residues in the soil that may impact the successful establishment of pennycress similar to the
impact that herbicide residues may have on the establishment of more traditional winter
cover crops. We will evaluate commercial pennycress varieties for their tolerance to likely
concentrations of common corn herbicides that will be found in the soils of pennycress fields.
Identifying herbicides to which pennycress is less sensitive will allow us to develop herbicide
recommendations for the preceding crop that will decrease the likelihood of pennycress
injury or death during its establishment. We will test the effects of common corn herbicides
used to control summer annual weeds and quantify pennycress population density and
biomass in the fall, survival of plants the following spring, and pennycress seed yield.
A. Western Illinois University
•

Planned Activities
Schedule winter meetings to work through the project details. Check-in with the
WEEDS project and assess how many locations across the network have both
weeding fields and pennycress.

•

Actual Accomplishments
Project Collaborator Mark Bernards (WEEDS) informed the group during our winter
meeting that he reserved 0.75 ac of pennycress for weed and herbicide experiments.
In addition, he stated that he will reserve space following wheat for 2020 planted
weeds studies. His team is starting spray trials in the greenhouse.

•

Explanation of Variance
Nothing to report. Moving forward as intended.

•

Plans for Next Quarter
We will hold a final meeting before planting in mid-March 2020. We will move all
protocols to ASANA data and project management software. We will also send data
from the UMN Weeds team to Dr. Bernards.

5. Monitor Soybean Cyst Nematode (Heterodera Glycines, SCN) in the cropping rotation
("SCN") (Objective 3.1.5)
Pennycress has been reported to be a poor to moderate host for SCN in greenhouse studies.
Research is underway to determine its impact on SCN populations under field conditions in
the corn-soybean production systems. Preliminary results indicate that there was no increase
of SCN population density in pennycress as compared with no cover crop treatment. It is
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possible that pennycress as a winter cover crop does not support SCN reproduction, or it may
even function as a trap crop during the cool season. Currently funded research is
investigating the ability of SCN to infect pennycress in the field and is evaluating the role of
temperature in SCN reproduction. Field-scale and microplot experiments are being
conducted to evaluate the reproduction and life cycle development of SCN in the fall and
spring months. Pennycress’s role as a trap crop or alternate host will be discovered through
these experiments.
A. CoverCress
•

Planned Activities
It is too cold to have any nematode growth during this quarter, so activities are on
hold for now.

•

Actual Accomplishments
See above.

•

Explanation of Variance
None noted.

•

Plans for Next Quarter
We will take soil samples to learn what happened to the nematode population over the
winter months.

•

Publications, Presentations and Proposals Submitted
None at this time.

B. Minnesota
•

Actual Accomplishments
We received matching funding from the Minnesota Department of Agriculture to
establish field experiments in Minnesota to evaluate pennycress/SCN. These field
experiments are also being set up at 1-2 locations in Illinois through a partnership
with a nematology collaborator from Southern Illinois University.

•

Explanation of Variance
None noted.
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•

Plans for Next Quarter
The field experiments will begin this spring with the planting of corn. The pennycress
will be interseeded in the fall of 2020.

•

Publications, Presentations and Proposals Submitted
None at this time.

6. Contribute to the identification and development of soybean varieties specifically
adapted to pennycress inter-cropping systems ("SELECT") (Objective 3.1.6)
Minimizing yield trade-offs between pennycress and soybean in a relay cropping system is
paramount. Recent research detected sizeable differences in light transmittance-related
properties between pennycress crop canopies. This indicates that both canopies represent
different stress environments for the relay-planted soybean, potentially requiring different
soybean cultivars to be relay-planted. Further, the good performance of the relay-planted
soybean cultivars suggests a stronger competitive ability that might decrease the yield
potential of the cover crop. Taken together, those findings highlight the possibility of
optimizing the cover crop-cash crop associations by identifying summer crop-cover crop
cultivar combinations that maximize yields. To address the yield gap, a soybean selection
(i.e., SELECT) was initiated fall of 2019 with the bulk planting of pennycress ‘MN106’. A
large number of soybean cultivars are slated for relay cropping into the pennycress spring of
2020 with the expressed goal of revealing large variations in soybean yield response to relayplanting. A large number of cultivars will, therefore, increase chances to identify uniquely
superior cultivars. In addition, such group size will maximize the chances of identifying
superior cultivars.
A. USDA-ARS
•

Planned Activities
Schedule winter meetings to work through the project details. Update the team to the
Ph.D. student search.
Breeding lines to be entered into the pennycress intercropping field study are being
selected. Seed will be packaged during March and April. A set of candidate graduate
students has been identified, and students are being interviewed in person and via
teleconference.

•

Actual Accomplishments
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During the Agronomy winter meeting, we discussed the size of the fall pennycress
plantings at both Morris, and Rosemount, MN. Project Collaborator Aaron Lorenz
(UMN - Soybean Breeder) is currently recruiting a Ph.D. student to work on the
program and has determined the soybean entries for both sites.
•

Explanation of Variance
Nothing to report. Moving forward as intended.

•

Plans for Next Quarter
We will hold a final meeting before planting in mid-March. We will move all
protocols to ASANA data and project management software. We will hire a Ph.D.
student.

B. University of Wisconsin – Platteville (UWP)
•

Planned Activities
o Project Management. Apply for the Scholarly Activity Improvement Fund
(SAIF) grant through the University of Wisconsin-Platteville to help further fund
pennycress work and undergraduate researchers in Wisconsin.
o Research Activities
♦ Analyze germination data collected after first frost at Lancaster, WI
♦ Analyze germination data collected after first frost at Madison, WI.
o Education Activities. Contribute content to the IPREFER website in the form of
an informational video on how to produce biodiesel from pennycress.

•

Actual Accomplishments
o Project Management. Received SAIF funding for two undergraduate researchers
for July 30, 2020-June 30, 2021.
o Research Activities
♦ Using ImageJ, 10 random rosettes diameters were determined per plot for
each replication at Lancaster, WI for the multi-location study.
♦ Using ImageJ, 10 random rosettes diameters were determined per plot for
each replication at West Madison, WI for the planting date trial.
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o Education Activities. We created a set of four videos to demonstrate how to
make biodiesel from pennycress. Three undergraduate students helped to create
these videos.
•

Explanation of Variance
None noted.

•

Plans for Next Quarter
Plan the Corn Residue Management (CRM) experiment to take place at Lancaster,
WI.

7. Publications, Presentations and Proposals Submitted (Agronomic Management
Objective)
•

Publications
o Moore, S., M.S. Wells, M. Wilson, R. Gesch and R. Becker. “Pennycress picks up
after sweetcorn.” Minnesota Crop News (Blog), December 2019. https://blog-cropnews.extension.umn.edu/2019/12/pennycress-picks-up-after-sweetcorm.html.
o Moore, S., M.S. Wells, M. Wilson, R. Gesch and R. Becker. “Double cropping
Pennycress.” Minnesota Crop News (Blog), February 2020. https://blog-cropnews.extension.umn.edu/2020/02/double-cropping-with-pennycress.html.
o Moore, S., M.S. Wells, M. Wilson, R. Gesch and R. Becker. “Double-cropping shortseason high-value summer annuals with pennycress.” Renewable Agriculture and
Food Systems (In review).

•

Professional Conferences /Meetings
o Wells., M.S. “New Cash Crop Opportunities: Pennycress and Beyond.” 32nd Annual
Integrated Crop Management Conference, Iowa State University, Ames, IA.
December 2019. Two sessions, approximately 100 people. Covered topics on
corn/soybean environmental externalities. Offering potential new ways forward with
cash cover crops. Developed the relationships between ecosystems servers and cover
crop (i.e., pennycress) biomass accumulation. Questions ranged from SCN to market
availability.
o Gesch, R.W. “Closing agronomic and breeding gaps for commercialization of
pennycress and camelina.” 1/23/20. Invited Presentation, Cargill Foods Innovation
Team, Plymouth, MN, January 23, 2020. About 25 persons in attendance.

Quarterly Progress Report: November 2019 – January 2020

10

OBJECTIVE 3.2 - BREEDING AND GENOMICS – PENNYCRESS IMPROVEMENT
1. Illinois State University
A. Planned Activities
Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
These were our planned activities for the second quarter:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding programs
success.

B. Actual Accomplishments
•

We continue to make good progress in stacking the core domestication traits (low
erucic, low fiber, low glucosinolate) into top breeding lines, using different genetic
combinations to determine which are the best performing. We have confirmed
solutions for reducing seed oil erucic acid and fiber.

•

Reducing seed glucosinolate levels has proved challenging due to genetic
redundancies and possible fitness issues with some genetic changes. Therefore, we
have increased our efforts in this area. We are currently assessing mutations in seven
glucosinolate biosynthetic genes (individual mutations and combinations) to
determine which may be commercially viable. Studies include field trials at the ISU
Horticulture Center field plot.

•

Are working to find a CRISPR-based solution to reducing pod shatter by carrying out
“promoter bashing” experiments. Unfortunately, all the knock mutations we have
made in pod shatter genes reduce shatter by too much (in other words, the seeds are
not extractable from the pods using a standard combine).

•

Have isolated homozygous CRISPR-induced mutations that we predict will provide
tolerance to herbicide carryover. Will soon be collecting seeds from these plants and
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testing for increased tolerance in the lab before moving to the field with proper
permissions.
C. Explanation of Variance
See glucosinolate challenges noted above.
D. Plans for Next Quarter
Continue work as stated above, as much as is possible, given the severe restrictions
associated with the COVID-19 lockdown.
E. Publications, Presentations and Proposals Submitted
•

Sedbrook, J.C. and T.P. Durrett. “Pennycress, carbon wise: Labeling experiments
reveal how pennycress seeds efficiently incorporate carbon into biomass.” J. Exp.
Botany. (In Press).

•

Chopra, R., E.B. Johnson, R. Emenecker, E.B. Cahoon, J. Lyons, D.J. Kliebenstein,
E. Daniels, K.M. Dorn, M. Esfahanian, N. Folstad, K. Frels, M. McGinn, M. Ott, C.
Gallaher, K. Altendorf, A. Berroyer, B. Ismail, J.A Anderson, D.L. Wyse, T.
Ulmasov, J.C. Sedbrook and M.D. Marks. “A large-scale multi-faceted screen
identifies crucial domestication traits needed to make Thlaspi arvense into a new ecofriendly oilseed crop.” Nature Food. 1 (2020). 84-91. https://doi.org/10.1038/s43016019-0007-z. This paper was the subject of a “News & Views” article:
https://www.nature.com/articles/s43016-019-0016-y.

•

Sedbrook, John. “Employing CRISPR Gene Editing to Rapidly Domesticate
Pennycress into an Oilseed Cash Cover Crop.” National Alliance of Independent
Crop Consultants (NAICC) Conference. San Antonio, TX, January 22, 2020.

•

Sedbrook, John. “Employing CRISPR Gene Editing and EMS Mutagenesis to
Rapidly Domesticate Pennycress As an Oilseed-Producing Cash Cover Crop.” ASA,
CSSA & SSSA International Annual Meeting, San Antonio, TX, November 12, 2019.

F. Grant proposal submitted:
Submitted proposal to the US DOE (FOA NUMBER DE-FOA-0002214, DOE).
“Systems Biology Research to Advance Sustainable Bioenergy Crop Development.
Proposal entitled, “Interrogating pennycress natural and induced variation to improve
abiotic stress tolerance and oilseed bioenergy crop resilience.” $15 million, submitted
April 1, 2020.
2. University of Minnesota
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A. Planned Activities
Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
These were our planned activities for the second quarter:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding program
success.

B. Actual Accomplishments
•

We are in the process of stacking alleles into MN106 and two elite breeding lines
using allele-specific markers (KASP). We are focusing on the traits that will improve
the oil quality (reduced glucosinolates and reduced poly-unsaturated fatty acids),
reduce glucosinolate levels in the seeds, reduce seed pod shatter, mature early and
low fiber in the seeds. We already have several combinations of alleles stacked in
MN106, including erucic acid/reduced glucosinolate/reduced shatter/early maturity
which have been increased and are being evaluated for healthy growth habits. With
the crosses completed in January 2020, we have stacked reduced erucic acid and
poly-unsaturated fatty acids /reduced glucosinolate/reduced shatter/early maturity into
two Minnesota breeding lines and will begin additional backcrosses.

•

The 2019-2020 variety strip trial (Rosemount and Morris, MN) have been under
complete snow cover since November 2019. We expect excellent winter survival.

•

Approximately 250 M1 plants transplanted into greenhouse produced seeds. We have
begun to plant M2 seeds from each one of the M1 plants and hope to have everything
planted in the greenhouse by March 31, 2020, for selecting progenies for further
observations and whole-genome sequencing.

•

We have analyzed 120 M2 individual plants from 2018 EMS treated M1 plants and
data suggests that we have achieved 3.9 mutations per Mb using 0.2% EMS
concentration. At this mutation rate we have achieved mutations in 75% of the
pennycress predicted genes with at least one allele.
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C. Explanation of Variance
No variance has been noted.
D. Plans for Next Quarter
We will continue moving the projects forward as stated above. During the upcoming field
season, we will evaluate spring stand count, date of first flowers, plant height, and other
traits on the variety strip trial in two locations and our mutant lines in four locations.
E. Publications, Presentations and Proposals Submitted
•

Publications
Tyl, C., L. DeHann, K. Frels, P. Bajgain, M.D. Marks and J.A. Anderson. “Emerging
crops with enhanced ecosystem services: Progress in breeding and processing for
food use.” Cereal Foods World. (In press).

•

Professional Conferences /Meetings
o Frels, Katherine. “New cash cover crops in the Forever Green Initiative.” Green
Lands Blue Waters Conference, Minneapolis, MN, November 2019.
o Tandukar, Zenith. “Understanding the genetic basis of natural variation in seed
size and oil content in Pennycress” (Poster presentation). Plant and Animal
Genome Conference, San Diego, CA, January 2020.
o Tandukar, Zenith. “Understanding the genetic basis of natural variation in seed
size and oil content in Pennycress.” National Biodiesel Conference & Expo,
Tampa, FL, January 2020.

•

Proposals
Two proposals were successfully funded by the UMN-Forever Green Initiative to
support the breeding program ($309,034) and the evaluation of SCN susceptibility
across different growing regions. ($184,717).

3. Western Illinois University
A. Planned Activities
•

Continue effort to hire a plant breeder.

•

Begin greenhouse breeding line seed increases for Illinois State University for traits
of interest, including seed coat color, early flowering, and seed oil traits.

Quarterly Progress Report: November 2019 – January 2020

14

•

Initiate purchase of Pulsed NMR for seed analysis and plot combine purchase.

B. Actual Accomplishments
•

Continued efforts to hire a plant breeder. The position reopened in December 2019
and is closing in March 2020.

•

We evaluated WIU research plots for emergence and stand counts.

•

We prepared WIU greenhouse to received ISU pennycress lines in February 2020.

C. Explanation of Variance
•

Seedlings from ISU were not ready for planting in January. WIU will take delivery on
February 11, 2020.

D. Plans for Next Quarter
•

Begin greenhouse breeding line seed increases for ISU for traits of interest, including
seed coat color, early flowering, and seed oil traits.

E. Publications, Presentations and Proposals Submitted
•

Publications
o Britt, Anne B. “From stinkweed to oilseed.” Nat Food 1, 24–25 (2020).
https://doi.org/10.1038/s43016-019-0016-y.

•

Educational Presentations
o Phippen, Win. “CONS-305 Sustainable Agriculture.” Classroom guest lecturer for
50 min lecture on the IPREFER project and advances in pennycress production.
Western Illinois University, Macomb, IL, November 1, 2019. 30 undergraduate
students.
o Phippen, Win. Presentation to John Deere and Montag Manufacturing regarding
new cash cover crop opportunities. Boone, Iowa, November 13, 2019. 50 sales
personnel and producers present.
o Phippen, Win. Distributed a slide set introducing pennycress as a viable new cash
crop to TruAg dealers for presentation at farm shows in Peoria, IL; Des Moines,
IA, Quad Cities, IL and Cedar Falls, IA. The presentations will take place in the
winter 2020.
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o Phippen, Win. Prepared a blog “flat sheet” for the Illinois Soybean Association
membership newsletter which was distributed to 4,000 + members. November
2019.
o Phippen, Win. “Pennycress as a New Cash Cover Crop.” Webinar for members of
the Commercial Aviation Alternative Fuels Initiative (CAAFI). December 5,
2019.
•

Proposals Submitted
None to report.

OBJECTIVE 3.3 - CHARACTERIZATION OF PENNYCRESS ECOSYSTEM SERVICES
The primary goal of the ecosystem services project at Illinois State University is to ensure good
stands of pennycress growing on the plots and applying spring nitrogen as the weather dictates.
1. Planned Activities
The following are the activities we planned on completing this quarter:
•

Obtain baseline cover crop biomass estimates with a drone fitted with a multispectral
sensor.

•

Obtain a high-resolution digital elevation model for the site (+/- 2.5 cm) to estimate soil
loss.

•

Install water samplers to sample tile water starting in the spring from each plot beginning
in February as the soil begins to thaw and runoff occurs.

•

Install lysimeters to sample pore water of each treatment plot to understand the
effectiveness of pennycress in central Illinois compared to Minnesota and other
experimental areas. This will allow us to compare the responses of porewater nutrient
concentrations which may respond faster to pennycress as a cover crop than tile water
nutrient concentrations.

2. Actual Accomplishments
We have completed most of our planned objectives and will be ready to begin sampling as
the soil thaws. We have gathered all baseline soil nitrogen and phosphorus estimates for the
plots. We have also determined soybean cyst nematodes populations in each of the plots. The
north plots have higher levels than the south plots.
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In the late fall, Wondy Seyoum (Illinois State University, Department of Geography,
Geology, and the Environment) gathered baseline biomass estimates and a detailed digital
elevation map of the site which will be useful in estimating soil loss and biomass growth over
time.
The pennycress cover crop was planted on the treatment plots in late October 2019 in the
north blocks of plots and in February in the south block of plots.
We have begun assembling lysimeters and will install them in March 2020 to sample pore
water. We will be installing the tile water samplers in March and are working to obtain added
funding to accomplish a finer scale sampling of the water loss from the plots.
We have also taken on one graduate student to do the pore water sampling and have had three
undergraduates working on projects related to ecosystem services.
3. Explanation of Variance
The only deviation from our plans was a slight delay in installing the tile water samplers due
to a lack of funds. We are working out solutions with our university (Illinois State
University) to recover some indirect costs and to make use of older equipment to further
reduce costs. We will transfer money from within our project to almost cover all of the costs.
4. Plans for Next Quarter
The ISU ecosystem services group will determine:
•

Pennycress biomass in treatment plots using quadrat (1m2) and suing a multispectral
sensor mounted on a drone.

•

Nitrogen uptake in pennycress crops.

•

Weed biomass and diversity in all treatments.

•

Pore water nitrogen and phosphorus.

•

Tile water nutrient losses and water losses from treatments.

In addition, we will help install beehives near the pennycress fields to assist Project
collaborator Frank Forcella (Minnesota).
5. Publications, Presentations and Proposals Submitted
•

Publications
None this quarter.
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•

Professional Conferences /Meetings
None this quarter.

•

Proposals
Wang, Jack, Stephanie Van Wolvelear and Bill Perry. 2020. “Development of
infrastructure to test sustainable farming practices using a new cash cover crop
(pennycress) to reduce nutrient export to streams.” Student Sustainability Fund
Application. ISU. 25,677, (Pending).

OBJECTIVE 3.4 - LIFE CYCLE SUPPLY CHAIN DEVELOPMENT
The IPREFER supply chain team held a conference call to discuss the work being conducted in
the second quarter. The University of Minnesota has started specific seed drying tests and will
have results by next quarter. CoverCress has offered to share their grain drying results and grain
samples from larger bin drying efforts conducted about three years ago.
CoverCress is now establishing efforts to map the whole supply chain needs from the farm to the
grain processor and will have updates on modeling and costs by the third quarter.
We are forming a broader supply chain team with other interested individuals in the IPREFER
group. The full list of individuals and meeting schedules will be shared next quarter along with
the progress made.

OBJECTIVE 3.5 AND 6 - EDUCATION, EXTENSION AND OUTREACH
1. Planned Activities
A. Illinois State University
•

Create an inventory of existing cover crop educational materials.

•

Write/draft one 4H module, recruit participants, and implement the module in
January-February 2020.

•

Conduct a short, introductory activity for 1-4 4H clubs to recruit into SPIN club(s).

•

Conduct a short, introductory activity for parents attending 1-4 4H club meetings.

•

Assisted in recruitment for the IPREFER 2020 Internship program.
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B. University of Minnesota
Conduct the groundwork for the IPREFER 2020 Internship program.
C. Ohio State University
•

Assisted in recruitment for the IPREFER 2020 Internship program.

•

Build relationships with STEM outreach groups for eventual dissemination of
educational activities.

2. Actual Accomplishments
A. Illinois State University
•

The creation of the inventory of existing cover crop educational materials is
underway. Integrated into this effort is the creation of a poster presentation that will
provide a curricular map of existing Ag-in-the-Classroom lessons and activities that
can be used to teach cover crop science. This poster will be presented at Bradley
University’s STEM/STEAM Conference for K-12 Educators on March 6, 2020 in
Peoria, IL.

•

A curriculum for a 4H special interest (SPIN) club on cover crops entitled “Cover
Crop Scientists” has been drafted, and recruitment is underway. We plan for this club
to be offered in Farmington, IL, February 29 – April 18, 2020. We are tentatively
planning to offer this club in Normal, IL this spring as well, dates to be determined.
We are seeking IRB approval to collect evaluative field notes on the curriculum so
that the evaluation may be publishable in the future.

•

At the Fulton-Mason-Peoria-Tazewell Counties 4H Clover Clinic on February 15,
2020, we led Cover Crop Trivia, for 100+ 4H members during pick-up time, with
their parents in attendance. While technology challenges prevented this from being as
effective as it could have been (we had to read the questions out-loud rather than
them being projected onto a screen), the game fulfilled the intent of creating
awareness about the upcoming Cover Crop Scientists SPIN Club.

•

Project collaborator Rebekka Darner distributed the IPREFER 2020 Internship
program information to ISU STEM Alliance, the Louis Stokes Alliance for Minority
Participation (LSAMP) community led by Chicago State University, and the Louis
Stokes Midwest Regional Center of Excellence, which serves the state of Indiana.

B. Ohio State University
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•

Project collaborator Alex Lindsey discussed highlighting educational efforts at
professional meetings and at the Science Education Conference of Ohio in 2020, but
the dates overlap with the ASA meeting in Phoenix, so he will look for alternate
opportunities to present IPREFER material.

•

Lindsey distributed IPREFER 2020 Internship program information to
undergraduates at OSU, resulting in at least one application for which he supplied a
letter of recommendation and a research summary.

•

Lindsey has started building connections with STEM outreach groups in Ohio to start
to implement/distribute IPREFER educational activities.

C. University of Minnesota
Applications for the IPREFER 2020 Internship program are open, and several applicants
have completed their applications, which are due February 28, 2020. Project collaborator
Mary Brakke has drafted a structure for the introductory internship “bootcamp” that will
be held at UMN at the beginning of the internship period (May/June 2020).
3. Explanation of Variance
A. Illinois State University
We have yet to conduct a short, introductory activity for parents attending a 4H club
meeting. We plan to integrate this into the SPIN club activities, which are scheduled to
begin February 29, 2020. No other variance has been noted.
4. Plans for Next Quarter
A. Illinois State University
•

Complete the inventory of existing cover crop educational materials, which will
include the poster presenting a curricular map of Ag-in-the-Classroom lessons. We
are considering writing a review of the inventoried materials and submitting a
manuscript for publication in the Journal of Agriculture Education, which likely will
not occur until the summer of 2020.

•

Project collaborator Matthew Hagaman will present the poster of Ag-in-theClassroom lessons to teach cover crop science and lead a hands-on demo of seed
crushing/oil extraction at Bradley University’s STEM/STEAM Conference for K-12
Educators on March 6, 2020, in Peoria, IL.

•

The Cover Crop Scientists SPIN club will be offered in Farmington, IL, February 29
– April 18, 2020. Hagaman will lead the club while Rebekka Darner will assist in
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club facilitation and take field notes to inform an evaluation of the developed
curricular materials. We expect to revise the curriculum before its dissemination to
other 4H club leaders.
B. Ohio State University
•

Work with Illinois State to develop educational materials for presentation and
dissemination.

•

Support undergraduate research effort on seed treatment project.

C. University of Minnesota
Upon the close of the IPREFER 2020 Internship applications, the team will select interns
for the summer research opportunity. Then we will begin making logistical arrangements
with selected interns. All team members will likely play a role in this, given that we
expect interns to be placed across all partner institutions.
•

Co-Project Director Scotty Wells is preparing for two Forever Green Oilseed Field
Days in Minnesota in which IPREFER will be the focus; educational information and
meeting details will be sent out before the events.

•

Wells is also working on an informational questionnaire that can be used project-wide
and standardized across the network.

5. Publications, Presentations, & Proposals Submitted
•

Hagaman, Matthew. “Cover Crop Trivia.” Fulton-Mason-Peoria-Tazewell Counties 4H
Clover Clinic, East Peoria, IL, February 15, 2020.

•

Hagaman Matthew and Rebekka Darner. “Hands-on with Cover Crops and Biofuels.”
STEM/STEAM Conference for K-12 Educators: Innovations in K-12 STEM Education
and Green Chemistry, Bradley University, Peoria, IL, March 6, 2020.

•

Wells M.S. “New Cash Crop Opportunities: Pennycress and Beyond.” 32nd Annual
Integrated Crop Management Conference, Iowa State University, Ames, IA, December 3,
2019.
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NOTICE
This IPREFER project quarterly report was prepared by Western Illinois University and
IPREFER research colleagues from CoverCress, Inc., Illinois State University, McLean County
Soil and Water Conservation District, The Ohio State University, United States Department of
Agriculture-Agricultural Research Service, University of Illinois, University of Minnesota, and
the University of Wisconsin-Platteville in the course of performing academic research supported
by Agriculture and Food Research Initiative Competitive Grant No. 2019-69012-29851 from the
United States Department of Agriculture National Institute of Food and Agriculture ("USDANIFA).
The opinions expressed in this report do not necessarily reflect those of Western Illinois
University, USDA-NIFA, CoverCress, Inc., Illinois State University, McLean County Soil and
Water Conservation District, The Ohio State University, United States Department of
Agriculture-Agricultural Research Service, University of Illinois, University of Minnesota or the
University of Wisconsin-Platteville and reference to any specific product, service, process, or
method does not constitute an implied or expressed recommendation or endorsement of it.
Further, Western Illinois University, USDA-NIFA, CoverCress, Inc., Illinois State University,
McLean County Soil and Water Conservation District, The Ohio State University, United States
Department of Agriculture-Agricultural Research Service, University of Illinois, University of
Minnesota or the University of Wisconsin-Platteville make no warranties or representations,
expressed or implied, as to the fitness for a particular purpose or merchantability of any product,
apparatus, or service, or the usefulness, completeness, or accuracy of any processes, methods, or
other information contained, described, disclosed, or referred to in this report.
Western Illinois University, USDA-NIFA, CoverCress, Inc., Illinois State University, McLean
County Soil and Water Conservation District, The Ohio State University, United States
Department of Agriculture-Agricultural Research Service, University of Illinois, University of
Minnesota or the University of Wisconsin-Platteville and the authors make no representation that
the use of any product, apparatus, process, method, or other information will not infringe
privately owned rights and will assume no liability for any loss, injury, or damage resulting from,
or occurring in connection with, the use of information contained, described, disclosed, or
referred to in this report.
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Integrated Pennycress Research Enabling Farm and Energy Resilience
(AFRI-CAP 2019-69012-29851)
Quarterly Report: February 1, 2020 – April 30, 2020
PROJECT ADMINISTRATION AND GOVERNANCE
We accomplished the following project governance and administrative tasks during the third
quarter.
1. Planned Activities
•

Continue the search for a plant breeder.

•

Complete the purchase of a pulsed NMR and a plot combine.

•

Leverage funding for other program purchases.

•

Continue building content for the IPREFER website and social media channels.

•

Continue Advisory Board, Executive Leadership Team, and program manager meetings.

•

Organize spring outreach events.

2. Actual Accomplishments
•

Continued the search for a plant breeder. A new job posting closes on May 6, 2020.

•

We are continuing to conduct weekly meetings with program manager Anne Kinzel and
monthly meetings with ELT. An Advisory Board meeting is scheduled for June 19, 2020.

•

We have added content to the IPEFER website, as well as to the IPREFER YouTube
channel (https://www.youtube.com/channel/UClIn60frdoFUyXGF1pVH0SQ) and
Twitter account (@IPREFER_CAP / https://twitter.com/IPREFER_CAP).

•

We have created a project photo repository account on the Flick.com platform where we
will deposit and curate all project photos (See Exhibit 1).

•

We have created a project newsletter, the "PennyPulse." The newsletter, hosted by
MailChimp, will be published bi-monthly. The goal is to keep project participants
committed and connected to the broader goals of the project. Two issues have been
distributed (See Exhibit 2).
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•

We continue to work on negotiating an agreement with Southern Illinois University (SIU)
to conduct experiments on SCN.

3. Explanation of Variance
Western Illinois University closed on March 20, 2020, to all teaching and research activities
due to restrictions imposed by the State of Illinois due to the Coronavirus pandemic. The
University granted special permission to the School of Agriculture to continue essential
operations, including watering plants in greenhouses and labs and taking field notes of
developing pennycress plants at the University farm. However, access to undergraduate
student labor has been greatly diminished, and we were unable to complete some scheduled
project projects. Each of the project partner institutions had some form of restrictions
imposed on their activities (See Exhibit 3).
4. Plans for Next Quarter
•

Complete the plant breeder hiring.

•

Continue building content for the IPREFER website and social media channels.

•

Continue Advisory Board, Executive Leadership Team, meetings.

•

Continue the development of online videos highlighting WIU pennycress research.

•

Begin organizing the 2020 annual meeting, which will be hosted by the University of
Minnesota on August 3-5, 2020. Due to pandemic restrictions, we will investigate online
meeting options.

5. Publications, Presentations, and Proposals Submitted
•

Professional Conferences and Meetings
o Houghton, Dean. "A Place for Pennycress." The Furrow, Fall 2019,
https://www.johndeerefurrow.com/2020/01/07/a-place-for-pennycress/.
o Phippen, Winthrop B. "IPREFER: New USDA-NIFA CAP Program Overview."
Presentation at Carinata 2020 and SPARC Annual Meeting, Tampa Bay, FL,
February 25-26, 2020.

OBJECTIVE 3.1 - AGRONOMIC MANAGEMENT
1. Agronomy Team
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COVID-19 brought the entire agronomic management program to a halt. Team members
spent the month of March trying to figure out how to safely conduct their activities while
following CDC guidelines. Not all sites were able to conduct planned activities. In addition,
there has been a hiring freeze in effect at the University of Minnesota; freezes may still be in
effect at other universities. COVID-19 limited our ability to hire and has slowed down
Agronomy Management spending. We anticipate that most sites will be able to do research,
and with hiring freezes lifted, we will be able to get back on target. We have initiated all
field-based projects.
A. Planned Activities
•

For Rosemount, MN only, we planned on planting the soybean panel in the
SOYSELECT project.1 We also planned on applying 50 lb ac to the pennycress in the
SOYSELECT project at Rosemont.

•

Nitrogen fertility was applied at RROC, and soybeans were planted in the
SOYSELECT project.

•

We planned on planting corn in the CRM project mid-April. We also planned on
applying BMP fertility and weed control for all CRM sites.

•

We planned on planting corn in the DISC project mid-April.2 We planned on
applying BMP fertility and weed control for all DISC sites.

B. Actual Accomplishments
All sites planted corn except for Wisconsin. All sites applied BMP fertility. Nitrogen
fertility was applied at RROC, and soybeans were planted in the SOYSELECT project.
C. Explanation of Variance
COVID-19 brought the entire program to a near halt. We spent the month of March
trying to figure out how to safely operate the program under CDC guidelines. Not all sites
were able to participate. We were not able to hire due to hiring freezes still in effect, at
least in Minnesota, and for the federal government. Due to the hiring issues and other
difficulties, we have been slow on spending. Now that most programs can do research

1

SOYSELECT is a soybean-based project where MN IPREFER personnel evaluate a panel of soybean phenotypes,
and max diversity lines for competitive advantage in a pc relay cropping system environment.
2

DISC is the abbreviation we will use for the IPREFER corn stover management project. Nicholas Heller
(University of Minnesota) leads this IPREFER objective.
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and hiring freezes are being lifted, we will be able to get back on target. There were no
changes in the workplan other than limiting undergrads involvement and delaying
graduate student hiring (See Exhibit 4).
D. Plans for Next Quarter
Weed control will be an issue. All leads are watching the corn closely to make sure that
herbicide-resistant weeds are removed while limiting herbicides to POST applied nonresidual herbicides. We are deploying hand weeding teams at RROC and Morris, to
ensure corn remains weed-free. The pennycress in the SOYSELECT project will be
harvested, and soybean measurement will also start. In addition to maintaining the plots,
members from the Agronomy Team, CoverCress, and the UMN Forever Green team will
host a 3-day Virtual Field Day highlight oilseed production systems.
2. Novel Seed Treatment for Improved Pennycress Performance ("PELLET) and Tools
for Integrated Weed Management ("WEEDS")
We have nothing to report for this quarter.
3. Monitor Soybean Cyst Nematode (Heterodera Glycines, SCN) in the cropping rotation
("SCN")
Pennycress has been reported to be a poor to moderate host for SCN in greenhouse studies.
Research is underway to determine its impact on SCN populations under field conditions in
the corn-soybean production systems. Preliminary results indicate that there was no increase
of SCN population density in pennycress as compared with no cover crop treatment. It is
possible that pennycress as a winter cover crop does not support SCN reproduction, or it may
even function as a trap crop during the cool season. Currently funded research is
investigating the ability of SCN to infect pennycress in the field and is evaluating the role of
temperature in SCN reproduction. Field-scale and microplot experiments are being
conducted to evaluate the reproduction and life cycle development of SCN in the fall and
spring months. Pennycress's role as a trap crop or alternate host will be discovered through
these experiments.
A. CoverCress
•

Planned Activities
None this quarter. Tasks are set to take place in May 2020 around the time of harvest
(See Exhibit 5 for CoverCress Field Day plans).

•

Actual Accomplishments
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See above.
•

Explanation of Variance
None noted.

•

Plans for Next Quarter
We will collect soil samples as well as plants at harvest stage. Samples will be
analyzed, and we will hold a meeting to discuss the data once the Minnesota harvest
is final.

•

Publications, Presentations and Proposals Submitted
None at this time.

B. Minnesota
•

Planned Activities
Prepare the four sites for planting of the multi-state SCN experiment. Define
methodology and approve contracts.

•

Actual Accomplishments
The four sites were planted into corn to start the experiment. The sites are at
Belleville, IL, Carbondale, IL, Rosemount, MN, and Lamberton, MN. Methods,
materials, and contracts were finalized.

•

Explanation of Variance
None.

•

Plans for Next Quarter
Harvest corn as silage and plant pennycress at respective planting dates into the field
experiments. Begin full-scale SCN field sampling.

•

Publications, Presentations and Proposals Submitted
None at this time.

4. Contribute to the identification and development of soybean varieties specifically
adapted to pennycress intercropping systems
A. USDA-ARS
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Due to COVID-19 concerns we will report on all activities for the period Feb 1-April 30,
2020 in the next quarterly report
B. University of Wisconsin – Platteville (UWP)
IPREFER collaborators were not allowed to participate in field research due to COVID19 restrictions at the University of Wisconsin - Platteville site.
OBJECTIVE 3.2 - BREEDING AND GENOMICS – PENNYCRESS IMPROVEMENT
1. Illinois State University
A. Planned Activities
Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
These were our planned activities for the second quarter:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with a commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding program
success.

B. Actual Accomplishments
•

We continue to make good progress in stacking the core domestication traits (low
erucic, low fiber, low glucosinolate) into top breeding lines, using different genetic
combinations to determine which are the best performing. We have confirmed
solutions for reducing seed oil erucic acid and fiber, and now have promising
candidate mutations for reducing glucosinolate without hampering plant growth.

•

Reducing seed glucosinolate levels has proved challenging due to genetic
redundancies and possible fitness issues with some genetic changes. Therefore, we
increased our efforts in this area, and those efforts have generated promising results.
We are currently assessing mutations in seven glucosinolate biosynthetic genes
(individual mutations and combinations) to determine which may be commercially
viable. Field trials are looking promising for at least a few of the mutants/mutant
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combinations, with plants growing indistinguishable from wild type in the field this
spring.
•

We are working to find a CRISPR-based solution to reducing pod shatter by carrying
out "promoter bashing" and base substitution experiments. Transformants are in hand
and analyses are forthcoming. An EMS solution continues to look promising.

•

Have isolated homozygous CRISPR-induced mutations that we predict will provide
tolerance to herbicide carryover. We have collected seeds from these plants. We hope
to soon be able to initiate testing in the lab for increased tolerance.

•

In April, two hard frosts occurred in central Illinois at times when pennycress lines
were in full bloom, affording an opportunity to assess abiotic stress resilience of the
various domestication trait lines. All key lines and wild types exhibited remarkable
resilience in that no changes were observed in flower fertilizations and subsequent
seed pods fill.

C. Explanation of Variance
COVID-19 lockdown restrictions greatly hampered laboratory work.
D. Plans for Next Quarter
We will continue work as stated above, as much as is possible, given the severe
restrictions associated with the COVID-19 lockdown. Laboratory activities will likely
continue to suffer due to social distancing restrictions –only a few people are allowed in
the lab at a given time, which means graduate students have had to work in shifts and at
home, and undergraduate activities have been severely limited.
E. Publications, Presentations and Proposals Submitted
Publications
Sedbrook, J.C. and Durrett, T.P. (2020) Pennycress, carbon wise: Labeling experiments
reveal how pennycress seeds efficiently incorporate carbon into biomass. J. Exp. Botany,
71: 2842-2846. https://doi.org/10.1093/jxb/eraa136.
Presentations
•

Sedbrook, John. USDA NIFA/DOE Project Director/Principal Investigator Meeting,
Poster Presentation, "Advancing Field Pennycress as a New Oilseed Biofuels
Feedstock that Does Not Require New Land Commitments." Washington, D.C., Feb.
24, 2020.
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•

Williams, Dalton (Graduate student). "Elucidating the roles of the HIGH
ALOPHATIC GLUCOSINOLATE (HAG) genes in glucosinolate production in
pennycress (Thlaspi arvense)." Illinois State University Cell and Molecular Biology
Seminar series, Normal, IL, Mar. 25, 2020.

Grant Proposal Submitted
"Interrogating pennycress natural and induced variation to improve abiotic stress
tolerance and oilseed bioenergy crop resilience." DOE – Systems Biology Research to
Advance Sustainable Bioenergy Crop Development. FOA NUMBER DE-FOA-0002214.
$15 million. Submitted Apr. 1, 2020.
2. University of Minnesota
A. Planned Activities
Our research teams have generated high-yielding pennycress breeding lines through
multi-state testing and identified/validated trait-improving mutations and natural variants.
We will:
•

Utilize marker-assisted selection and CRISPR gene editing to complete introgression
of these traits into elite breeding lines.

•

Extend our replicated yield testing program to a cooperative regional program and
rapidly identify the best lines for each Midwest location (IL, MN, OH, WI) in
conjunction with a commercial launch.

•

Perform field evaluations and seed increases of lines with commercial potential.

•

Develop additional genetic/genomic resources for long-term breeding program
success.

B. Actual Accomplishments
•

Traits of interest have been crossed into the pennycress line MN106. Seeds were
collected from advanced lines containing combinations of reduced erucic acid and
glucosinolates along with reduced seedpod shatter or early maturity. The effect of
these traits on plant establishment, flowering time and stature was assessed.

•

The 2019-2020 variety strip trial in Rosemount and Morris, MN, was evaluated
during this period. We collected spring emergence scores in all breeding plots and
completed stand counts in the IPREFER variety trial
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•

Approximately 250 M2 plants were selected for whole-genome sequencing. We have
collected DNA from at least 200 plants, and these will be submitted for sequencing in
June 2020.

Fig. 1. Stacked mutants grown in the St. Paul Field.
Genes combined in these plots represent low erucic, high oleic, and reduced shatter.

•

To generate genomic resources, we tagged 1,300 plants to genotype for at least 50
unique genes. This information will be useful in identifying additional genetic
resources for long-term breeding program success.

C. Explanation of Variance
Laboratory work was delayed starting in March due to COVID-19. Beginning in midMarch UMN labs were shut down except for essential work. We were allowed to
maintain pennycress plants during this period, but our ability to use molecular methods to
follow selected traits was restricted.
D. Plans for Next Quarter
We will continue moving forward the projects at a reduced pace. We have been approved
to continue field work, but molecular work in the lab will be reduced to 30 percent of full
activity. During the upcoming harvest season, we will evaluate yields on the variety strip
trial in two locations and our mutant lines in four locations. In addition, we will be
collecting harvest index on some of our stacked lines.
E. Publications, Presentations and Proposals Submitted
•

Publications
None to report.

•

Professional Conferences /Meetings
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None to report.
•

Submitted Proposals
We received funding for a proposal ($50,000) to characterize the pennycress protein
flavor and quality through Plant Protein Innovation Centre at the University of
Minnesota.

3. Western Illinois University
A. Planned Activities
•

Begin greenhouse breeding line seed increases for ISU for traits of interest, including
seed coat color, early flowering, stem thickness, and seed oil traits.

•

Begin conducting field evaluations of research plots.

B. Actual Accomplishments
•

We evaluated WIU research plots for winter survival, stand counts, first flower dates,
and stem height at flowering.

•

We initiated the shooting of weekly drone footage of research plots to track growth
and development.

•

We grew 1,000 ISU pennycress plants in the WIU greenhouse for evaluation and seed
increase. Traits of interest included: stem thickness, early flowering, seed size,
compact floral stem, and early maturity.

•

We initiated the production of field day videos in lieu of in-person field days due to
the Coronavirus pandemic (See E6).

C. Explanation of Variance
Western Illinois University closed on March 20, 2020, to all teaching and research
activities. The University granted the School of Agriculture special permission to
continue essential operations, including watering plants in greenhouse and labs and
taking field notes of developing pennycress plants at the University farm. However,
access to undergraduate student labor has been greatly diminished and we were unable to
complete some projects.
D. Plans for Next Quarter
•

We will harvest all pennycress plants in the greenhouse and send seeds to ISU for
genomic evaluation.
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•

We will complete field operations for all WIU research plots on nitrogen applications,
fungicides, advanced breeding line evaluations, wild population evaluations, and bulk
seed increases.

•

We will take delivery of:
o A new plot combine to harvest plots.
o A pulsed NMR to begin non-destructive seed oil analysis.
o An optical seed sorter for cleaning seed and separating gene-edited lines (yellow
seed) from wild types (black seed).

E. Publications, Presentations and Proposals Submitted
•

Publications
None to report.

•

Professional Conferences /Meetings
Phippen, W. B. "IPREFER: New USDA-NIFA CAP Program Overview." Carinata
2020 and SPARC Annual Meeting, Tampa Bay, FL. Feb. 25-26, 2020.

•

Press
Coulter, Phyllis. "Farmers could add dollars with pennycress." Illinois Farmer Today,
April 16, 2020. https://www.agupdate.com/illinoisfarmertoday/news/crop/farmerscould-add-dollars-with-pennycress/article_c4f1a470-7e83-11ea-922527c2de0f2c69.html

•

Proposals Submitted
None to report.

OBJECTIVE 3.3 - CHARACTERIZATION OF PENNYCRESS ECOSYSTEM SERVICES
The primary goal of the ecosystem services project at Illinois State University was to ensure
good stands of pennycress growing on the plots and apply spring nitrogen as the weather
dictated.
1. Planned Activities
We planned for the following activities to take place during the third quarter:
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•

Obtain baseline cover crop biomass estimates with a drone fitted with a multispectral
sensor. We also planned to obtain a high-resolution digital elevation model for the site
(+/- 2.5 cm) to estimate soil loss.

•

Install water samplers to sample tile water starting in the spring from each plot beginning
in February as the soil begins to thaw, and runoff occurs.

•

Install lysimeters to sample pore water of each treatment plot to understand the
effectiveness of pennycress in central Illinois compared to Minnesota and other
experimental areas. This will allow us to compare the responses of porewater nutrient
concentrations, which may respond faster to pennycress as a cover crop than tile water
nutrient concentrations.

2. Actual Accomplishments
The objectives of the ecosystem water services component of the USDA CAP grant were to
assess pennycress and weed growth, soil porewater, soil organic carbon, and fertility in the
replicated plots. From samples collected in Q1, we were able to develop a digital elevation
map of the site with a 2 cm resolution (Fig. 2). In the future, we will use this map and
subsequent maps to estimate erosion form the reference and treatment plots with imagery
immediately after crop harvest in the fall and after pennycress harvest in the spring when the
soil is exposed.
In Q1 immediately after plant harvest, we determined soil fertility and carbon content. Of
greatest interest was soil nitrate nitrogen in the plots (Fig. 3) showing the differences
between the plots prior to manipulation. The north plots had higher soil organic carbon and
also higher soil nitrate nitrogen. We are still working up the data on soil fertility prior to
manipulation and we will present this information in the Q4 report.
In Q2 we had hoped to begin sampling dissolved nutrients and discharge in subsurface
drainage. We have installed the supports and enclosures for the automated samplers prior to
the spring rains when equipment could be in the field (Fig. 4). We also added 50 lb/acre (52
kg/ha) of nitrogen fertilizer to the plots of pennycress with nitrogen supplements to increase
yields (Fig. 5a). Pennycress biomass and weed biomass were estimated two times in the past
quarter and one to two more samples will be collected in the current quarter (Fig. 5B). The
biomass has been dried at 100C, and when complete, tissue will be sent for carbon and
nitrogen content in the biomass.
Due to the lack of continuous subsurface drainage sampling, we installed lysimeters (Fig.
8A) to sample soil pore water. A vacuum was applied to lysimeters 24hrs before samples
were taken after a soil saturating rain event. A hand vacuum pump was used to apply
pressure to the lysimeters and eject soil pore water samples (Fig. 8B). The laboratory will be
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processing these samples this week. Due to the pandemic IPREFER collaborator Bill Perry
conducted all fieldwork as graduate students were not allowed to participate in fieldwork.

Fig. 2. Digital elevation map of the replicated plot system at the ISU Research Farm in Lexington, IL. The
plots on the bottom of the figure are referred to as the south plots (A) and the replicate plots on the top
right of the figure (B) are referred
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Fig. 3. Map of soil organic nitrate nitrogen in the plots immediately after harvest. The
south plots (A) had soybeans and the north plots (B) had silage corn on the plots.
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Fig. 4. A) Installing supports for autosamplers in enclosures. B) Support with enclosure
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Fig. 5. A) Fertilizing pennycress treatment plots. B) Sampling pennycress biomass in April 2020. C) Drone
with multispectral sensor and calibration panel in the lower left – Wondy Seyoum working with drone. D)
Installing lysimeters to sample soil pore
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Fig. 6. An RGB orthomosaic of the north plot illustrating the 3 cm resolution of the multispectral sensor. The
blotchy purple material in the bottom of the enlargement and the bottom of the overview of the north plot
is Henbit.
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Fig. 7. NDVI (Normalized Difference Vegetation Index) directly linked to plant biomass. Values greater than
0.3 (yellow-green in the map) indicates healthy biomass. The greener the color the higher the biomass, and
the red (value <0.3) is bare soil with scattered weeds. The map has 3 cm resolution.
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A)

B)

Fig. 8. A) installing lysimeters to sample soil pore water after rains and B)
removing soil porewater after a rain.

3. Explanation of Variance
The Coronavirus pandemic limited our purchase of the automated sampling equipment, but
all facilities are in place and ready to have the samplers installed. The equipment supplier
(Chicago, Illinois) was essentially shut down during the early stages of the pandemic. Now
we are working with ISU to purchase these samplers, and then we will be on track to collect
subsurface drainage in the fall when tiles begin flowing again.
4. Plans for Next Quarter
The ISU water ecosystem services group will:
•

Collect soil carbon and fertility samples after termination of pennycress cover crops to
determine if the biomass present was able to immobilize N relative to reference plots.

•

Analyze data for pennycress biomass in m2 quadrats and determine a relationship with
drone multispectral sensor.

•

Analyze pennycress carbon and nitrogen content related to drone imagery form the
multispectral sensor.

•

Determine the potential effects of pennycress on weed biomass and diversity in treatment
relative to reference plots.
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•

Analyze soil pore water dissolved nutrient in treatment relative to reference plots.

5. Publications, Presentations and Proposals Submitted
•

Publications
None to report.

•

Professional Conferences /Meetings
None to report.

•

Proposals
o We will submit a proposal to the Illinois Nutrient Research Education Council on
June 4, 2020, for approximately $750,000 to expand the studies of the ecosystem
services aspect of the IPREFER grant and agronomy research to Southern Illinois at
the University of Southern Illinois – Edwardsville and to Western Illinois University.
o Jack Wang, Stephanie Van Wolvelear, and Bill Perry. 2020. Development of
infrastructure to test sustainable farming practices using a new cash cover crop
(pennycress) to reduce nutrient export to streams. Student Sustainability Fund
Application. ISU. 25,677. The project was not funded due to the lack of funds at the
ISU Foundation.

OBJECTIVE 3.4 - LIFE CYCLE SUPPLY CHAIN DEVELOPMENT
1. Planned Activities
The team had two virtual meetings to discuss LCA and economic analysis. Design of the
complete supply chain was also discussed and should be described by the next virtual
meeting in July.
2. Actual Accomplishments
CoverCress has shared the life cycle analysis (LCAs) it had worked on to give the whole
team and initial view of work that needs to be done. CoverCress also shared data on grain
drying efforts inside grain bins. We have not made decisions on future tests with this grain.
3. Explanation of Variance
COVID shutdowns interfered with meetings, but in early June the team was able to join
virtual field days hosted by the University of Minnesota.
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4. Plans for Next Quarter
The plan for next quarter is to put together a complete value chain analysis with specific
tasks, dates, and people responsible for the topics.
5. Publications, Presentations and Proposals Submitted
None at this time.

OBJECTIVE 3.5 AND 6 - EDUCATION, EXTENSION, AND OUTREACH
1. Planned Activities
A. Illinois State University
ISU planned to create an inventory of existing cover crop educational materials,
write/draft one 4H module in the first two months, promote and implement it in spring
2020.
B. Ohio State University
OSU planned to develop four modules for inclusion in agronomy courses, support intern
selection, and collect images for educational materials.
C. University of Minnesota
UMN planned to continue to work with other members of the education team to develop
curriculum for the Summer Research experience, build awareness and understanding of
the program among all IPREFER project members, recruit qualified students and
coordinate program implementation. UMN also planned to implement the cropping
system design case study during the spring semester 2020 in FDSY 2101 (anticipated
enrollment of 50 students).
2. Actual Accomplishments
A. Illinois State University
ISU IPREFER personnel completed an inventory of existing “Ag in the Classroom”
resources and compiled the information into a curriculum map poster. IPREFER
collaborator Matthew Hagaman gave a presentation on the curriculum map at Bradley
University's 2020 STEM Education Conference. The session also included a photo
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classification activity, discussion about cover crops' potential in science education, and a
seed oil extraction activity.
ISU also completed an outline for a 4-H Cover Crops project book, and we are currently
drafting 12 new cover crop lessons. 4-H participants could use the project book for selfguided or leader-driven projects centering primarily around pennycress. These projects
could then be shared and county- and state-level 4-H shows. Hagaman is communicating
with Maggie Roberts, STEAM in the Classroom Extension Program Coordinator at the
Extension & Public Engagement Connection Center (Champaign, IL), about creating a
virtual workshop on cover crops that would be delivered via Zoom. This would serve as
an alternative to IPREFER's face-to-face 4-H clubs that had planned before the
Coronavirus pandemic. IPREFER Co-PI Rebekka Darner also successfully wrote,
submitted, and obtained approval for IRB protocols to evaluate the internship program
and public events, such as field days. We have already disseminated the pre-internship
survey.
B. Ohio State University
All planned activities have been accomplished, except that the building of the modules
for the agronomy courses is still underway. IPREFER Collaborator Alex Lindsey is in the
process of collecting images from the 2020 season to develop a staging module and is
planning to build a module on planting using images from fall 2020. He is also in the
process of building another module on seed treatment and pelleting.
C. IPREFER - INTERNSHIPS (2020) Integrated Plant Systems Undergraduate
Research Experience
University of Minnesota IPREFER collaborators identified eight opportunities for
undergraduate research within the project. They include, along with the host institution:
•

CoverCress Inc.
o Molecular genetics of pennycress
o Breeding of pennycress
o Field management of pennycress

•

Illinois State University
This opportunity ultimately had to be withdrawn due to the COVID-19 pandemic.
o Ecosystem services of pennycress with focus on water quality
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•

The Ohio State University
o Pelletizing pennycress seed for improved germination

•

University of Minnesota
o Molecular genetics of pennycress traits
o Lifecycle of Soybean Cyst Nematode in pennycress

IPREFER developed an online application site, and recruitment information was
disseminated via social media. We received 21 applications to the 2020 Undergraduate
Research Experience. The applicant pool included:
•

Thirteen female and eight male applicants.

•

Three applicants from racial/ethnicity groups underrepresented in STEM fields.

•

Eight biology majors, six biochemistry or molecular/cellular biology majors, five
plant science or crop science majors, one zoology major, and one environmental
science major.

•

Students from 16 different schools throughout the U.S.

IPREFER extended internship offers to five students, and all five students accepted (See
Table 1. Integrated Plant Systems Undergraduate Research Experience Interns for 2020.).
We have made arrangements for student travel, housing, and stipends. Interns will begin
working with researchers during the third or fourth week of May 2020. Internship
training activities will include online seminars on pennycress research and development,
integrated plant systems and the biofuel industry, online discussion of and presentation of
student research, participation in virtual field days and annual project meeting. Interns
were invited to complete the 2020 Integrated Plant Systems Undergraduate Research
Experience Survey, which will provide information that will be used in internship
program evaluation.
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Table 1. Integrated Plant Systems Undergraduate Research Experience Interns for 2020
Name

Email

Institution

Internship Location
and Research Topic

Internship
Contact

Serena Gjesvold

Gjesv006@umn.edu

University of
Minnesota –
Biology

UMN - Pennycress
genetics

David Marks

Alex Hafner

Awhafne@ilstu.edu

Illinois State
University

Covercress Inc.,
Pennycress genetics
and breeding

Chris Aulbach

Justin Larkin

Larki120@umn.edu

University of
Minnesota – Plant
Science

Covercress Inc. Pennycress genetics
and breeding

Chris Aulbach

Cori Lee

Cori.lee24@gmail.com

Ohio State
University

OSU – Pennycress
seed pelletizing

Alexander
Lindsey

Kayla Vittore

kaylamv2@illinois.edu

University of Illinois,
Urbana –
Champaign

UMN – Soybean cyst
nematode lifecycle in
pennycress

Cody Hoerning

3. Explanation of Variance
A. Illinois State University
The Cover Crop Scientists SPIN Club that IPREFER collaborators Rebekka Darner and
Matthew Hagaman were planning to deliver in March-May 2020 was canceled due to the
Coronavirus pandemic. We hope to conduct these activities in a modified form in late
summer or early fall 2020.
B. Ohio State University
The harvesting module is now planned for next spring due to the inability to field
combine this year due to a lack of bulk seeded areas to calibrate/adjust the combine.
C. University of Minnesota
To ensure the safety of undergraduate research interns during the COVID 19 pandemic,
we communicated with project researchers to ensure that safety plans and procedures are
in place and that interns are informed of these procedures. Plans for an on-site training
program for interns in late May were canceled due to the University of Minnesota policy
that prohibits on-campus meetings during the pandemic. Instead, we will hold online
seminars and meetings so that students gain an understanding of the IPREFER project,
biofuel research and development, and the nature of interdisciplinary research.
4. Plans for Next Quarter
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A. Illinois State University
We plan to:
•

Complete drafts of 12 lessons for the 4-H Cover Crops project book, share the project
book draft with 4-H staff for early review, pilot activities from the project book with
youth through virtual STEAM workshops in the McLean and/or Peoria County 4-H
units, and pilot activities from the project book with youth through a Cover Crops
Scientists SPIN Club, provided we can resume in-person 4-H clubs.

•

We also plan to extend the inventory of cover crops curricula beyond Ag in the
Classroom lessons. Darner also intends to complete the Year 1 evaluation of the 2020
Undergraduate Research Experience.

B. Ohio State University
We plan to begin assembling the module on pennycress staging as well as advising an
IPREFER intern in research activities during the summer of 2020.
C. University of Minnesota
Plans for this upcoming quarter are to:
•

Ensure safe and successful completion of all undergraduate research experiences
during the 2020 Undergraduate Research Experience.

•

Identify tools to evaluate the development of interdisciplinary skills and attitudes of
undergraduate researchers.

•

Obtain student evaluation of research experiences, and use feedback to improve the
program, identify internship experiences for Year 2 and initiate planning for secondyear recruitment to the program.

In response to the restrictions imposed by the Coronavirus pandemic, IPREFER Co-PI
Scotty Wells is planning a virtual pennycress field day. Darner will work with Wells to
adjust the evaluation procedure for a virtual experience.
5. Publications, Presentations, & Proposals Submitted
•

Publications
Nothing to report.

•

Proposals
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Nothing to report
•

Professional Conferences /Meetings
Hagaman Matthew & Rebekka Darner. "Hands-on with Cover Crops & Biofuels:
How Cover Crops are Changing Education & Agriculture." Bradley University
STEM/STEAM Conference for K-12 Educators: Innovations in K-12 STEM
education and Green Chemistry. Peoria, IL, Mar. 7, 2020.

D. University of Minnesota – Wells Team
•

Planned Activities
In addition to maintaining research plots, members from the Agronomy Team,
CoverCress, and the UMN Forever Green team will host a 3-day Field Day highlight
oilseed production systems.

•

Actual Accomplishments
The MN and USDA teams met to determine how to move forward with building a
virtual field day. We worked with a video consultant and decided that we would
capture video from a hybrid field day. To ensure people do not become fatigued, we
decided to break the full day event into three more manageable field days.

•

Explanation of Variance
COVID-19 slowed some of our activities and forced us to a virtual field day format.
Team members spent the month of March trying to figure out how to safely conduct
their activities while following CDC guidelines. Not all sites were able to conduct
planned activities. In addition, there has been a hiring freeze in effect at the
University of Minnesota; freezes may still be in effect at other universities. COVID19 limited our ability to hire and has slowed down Agronomy Management spending.
We anticipate that most sites will be able to do research, and with hiring freezes
lifted, we will be able to get back on target.

•

Plans for Next Quarter
The Agronomy Team, CoverCress, and the UMN Forever Green team will host a 3day Virtual Field Day highlight oilseed production systems.

•

Publications, Presentations and Proposals Submitted
None at this time.
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Exhibit 1

Western Illinois University strip trials, MN106 ﬁrst ﬂowers, Apr. 5,
2020 (Credit: Henry Phippen)

Western Illinois University Drone, April 5, 2020
(Credit: Henry Phippen & Win Phippen)

Exhibit 2
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Welcome to the IPREFER Newsletter
Integrated Pennycress Research Enabling Farm Energy and Resilience

IPREFER Vol. 1 - February 2020

Welcome and a Challenge

Welcome to the first issue of our IPREFER Team newsletter. This newsletter is
a work in progress, and some of you may well think 'there is a good reason she
went to law school and did not become a graphic designer!' Yet, I persist!
The goal for this bimonthly team newsletter is to promote a sense of belonging
to a larger whole —the IPREFER project and our big hairy goal of commercially
launching pennycress as a cash cover crop in 2021. After all, working as a
team is the only way we will accomplish our mission of "Optimizing off-season
pennycress oilseed production by overcoming production and supply chain
bottlenecks."
Each bimonthly edition will cover topics that inform the entire team on progress
towards our research and commercialization goals. We will celebrate
successes we are achieving as well as address the challenges we face. I will
be connecting with you to develop story ideas throughout the project. Of
course, I hope you will send me suggestions for topics that you would like to
see addressed!
But first, a CHALLENGE…We need a name for our newsletter. Win Phippen
has suggested The PennyPod. Not bad, but I'm counting on the creativity of our
team to come up with something even better! The name needs to lend itself to
fitting in a banner at the top of the newsletter. So game on! Submit your entries
to anne.kinzel@iprefercap.org for your chance at immortality!

Anne Kinzel, IPREFER Program Manager
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The few, the proud, the IPREFER Summer Interns
Mary Brakke, from our Education Team, is deep into recruiting our first cohort of
eight summer 2020 undergraduate interns. She is doing a great job, but we
need some help from the entire IPREFER team.
Undergraduate internships are a highlight of NIFA-CAP projects, and with
Mary’s work and your help, we are going to add to this proud legacy. Our goals
are ambitious, and they should be as we are educating the next generation of
scientists, and we hope, some future pennycress experts and enthusiasts. We
may have a goal of pennycress commercialization in 2020, but we are in this for
the long haul, and nothing proves it better than educating young people.
You can check out our recruitment page on the IPREFER website. Students
can apply directly on the web through February 28, 2020. You can read the
internship descriptions available to students on our website. You will note we
currently have five internships, and we need eight this year. Please contact
Mary Brakke and let her know that you are willing to host an internship and
ready to work with her to create it.
We have seen increased web traffic on our Education Objective webpage and
quite a bit of activity in our Twitter account (@IPREFER_CAP) since we started
tweeting to public and private four-year colleges in Illinois, Iowa, Minnesota,

Ohio, and Wisconsin.
Also, please be sure to use the flyer that I recently sent you to recruit students
by that tried and true method of posting on bulletin boards. You can download
the flyer here.

Click on the report to access the online PDF

IPREFER Q1 Report: A Successful Launch
Our first-quarter report is in the hands of USDA-NIFA and available on the web.
Thanks to everyone for their diligent work with a new format. I spoke with Dr. Ali
Mohamed, Director of NIFA's Division of Environmental Systems, on February
7, and he was impressed with both the work accomplished to date and the
report itself.
While no one is ever very enthusiastic about writing project reports, the
quarterly format is an attractive option for large, complex USDA NIFA-CAP
projects. The fact that our teams are spread over several states means
communication and information sharing is vital to accomplishing our heady fiveyear research and education/extension goals.
Coming together to answer the critical report format questions helps keeps
teams focused and communicative. This kind of reporting allows everyone in
the project to gain an understanding of the bigger picture. Not to mention, there

is no crazy scramble to put together a very large and time-consuming annual
report!
What are your team's planned activities for the quarter?
What has your team actually accomplished?
How have the team's accomplishments varied from your planned
activities?
What are your team's plans for the next quarter?
What publications, presentations, and proposals have team members
submitted for the quarter?
Our next quarterly report covers the period November 1, 2019, through
January 31, 2020. See the entire five-year schedule here.

FAQs and Updates
FAQs - Frequently Asked Questions - Can they be more than a cheap
replacement for customer service?
At IPREFER, we hope to answer that question with a resounding yes. We
believe we can put that website ephemera to better use!
We are using the FAQ page on our website to conduct an informal education
series on pennycress. With the help of Chris Aulbach and Cris Handel from

CoverCress, we have come up with a first-round list of 15 questions and
answers regarding IPREFER and pennycress itself. We will be building on
these as the project progresses. If you have a Q&A to add to our list please
send it to Anne Kinzel. The FAQs are also featured on our social media
platforms. Be sure and follow IPREFER on Twitter at @IPREFER_CAP.
2020 IPREFER Annual Meeting - Save the
Date. The 2020 IPREFER Annual Meeting date is
set for August 3-5, 2020, in Minneapolis. Scotty
Wells, from our Agronomy/Crop Management
Objective, will host the meeting. The entire IPREFER
team —the Advisory Board, collaborators,
undergraduate interns, project graduate students,
and representatives from USDA-NIFA will have a
chance to share Year 1 results and challenges.
We will kick off the meeting with an all-hands reception and undergraduate
intern poster session on the evening of August 3rd. On the 4th, each objective
will provide updates from their 2020 work portfolio. Each update session will
allow for Q&A. A project dinner will be held that evening.
We will hold a half-day session on the 5th. We anticipate that each of the
objectives will hold 2021 planning meetings. We will also allow time for a
feedback presentation by the Advisory Board as well as by NIFA
representatives. Stay tuned, as information regarding lodging will be available
early this spring. Question? Contact Anne Kinzel.

HELP WANTED
Research Agronomist
The candidate will provide support for all activities in an oilseed breeding
program including laboratory, greenhouse, growth chamber, and field
experiment. The position is located in Macomb, Illinois.
Required Qualifications

B.S. in plant genetics and breeding, plant physiology, or closely related
disciplines with at least 2 years of experience in field research
Basic understanding of agronomic principles, plant breeding, and crop
production
Must have excellent organizational skills, with the ability to work
independently, initiate and complete research projects
Excellent verbal and written communication skills
Mechanical aptitude to effectively operate research equipment
Start date: March 1, 2020, or later
Questions regarding the position may be directed to Dr. Win Phippen, wbphippen@wiu.edu

IPREFER is supported by Agriculture and Food Research Initiative Competitive Grant
2019-69012-29851 from the USDA - National Institute of Food and Agriculture
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Integrated Pennycress Research Enabling Farm Energy and Resilience
PennyPulse Vol. 2 - April 2020

Challenging Times
It's official, our newsletter is now known as the "PennyPulse." You can credit our project
director Win Phippen with the name. For any naysayers, you had your shot, but with Win
the sole entrant in our contest, I can say it was not close!
The second issue of the PennyPulse is coming out at what will undoubtedly be the most
memorable public event in our lifetimes. How do we stay focused on our goal of an initial
Pennycress commercial launch in 2021 during a pandemic? Everyone on the team will
have to find their own answer.
A positive development for IPREFER is that we recently heard from USDA-NIFA that
Daniel Cassidy has been assigned to serve as our National Program Leader. I have
worked with Daniel since 2011 when the first bioenergy CAP programs rolled out. Daniel is
extremely knowledgeable about CAPS and is a true champion of what we are all trying to
accomplish. He will be a wonderful resource for IPREFER.
Each of the IPREFER locations and objectives will be impacted by the public health
mitigations imposed to limit the spread, morbidity, and mortality of the coronavirus. This
PennyPulse issue will provide some updates and also take us back to earlier times when
the challenges of improving pennycress were our most pressing concerns.
We also have some good news to share and some tools for you to use as we move
forward in these new times. I think you will find some uplifting news in CoverCress'
Founding Farmers initiative among other articles. We also have a field day template for you
to use in wither 'real' or 'virtual' field days and we are introducing a way for the IPREFER
team to have access to and share images.
If you have news to share with the IPREFER community through the PennyPulse, or just
have some thoughts on how to improve this modest publication, please contact me
atanne.kinzel@iprefercap.org or by the newly popular telephone at 515.554.6021.

Anne Kinzel, IPREFER Program Manager
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IPREFER COVID-19 Response
Each of our IPREFER sites is experiencing its own unique set of COVID-19
restrictions. Here are some updates from our team as of April 20, 2020.

Western Illinois University – Win Phippen (Project Director)
All administrative aspects of IPREFER are running as normal. Anne Kinzel and
I are still meeting weekly. WIU administrative staff are ensuring all funds and
requests are completed in a timely manner to the sub-awardees. The IPREFER
website is still well maintained by Anne with support from the WIU IT folks. As
far as research is concerned, our access to the farm, greenhouses and
research buildings has been restricted only slightly (WIU staff is required to
pass a temperature check prior to entering campus and no groups over 10).
Most IPREFER research is proceeding as planned. Some students are still
available to complete greenhouse research with Dr. Bernards. Only hiring new
staff has been delayed due to travel restrictions. We hope to be hiring a
research agronomist shortly. The annual WIU pennycress field day is
scheduled for May 21 and is still on until further notice.
Illinois State University – Bekka Darner (Extension/Education/Outreach)
Due to the COVID-19 pandemic, both planned 4H clubs and research
internships have been impacted. All 4H meetings in Illinois have been
canceled, resulting in the canceling of the planned “Cover Crop Scientists”
SPIN club that was scheduled for this spring in Farmington and Normal. In lieu
of being able to run 4H clubs, Matthew, Emily, Bekka, and Willy are writing
activities to incorporate into a Cover Crops 4H book, which we hope to have
drafted by the end of summer. By that time, these activities will not have been
piloted, but piloting can resume in the fall, provided 4H clubs are able to begin
meeting again. Regarding summer research internships, five internship offers
have been extended to students. All students have accepted. We will refrain
from making a determination of whether these will occur until mid to late April. If
the university and private sector work-from-home measures continue, it is
possible these internships will not be able to occur. Students have been
informed of this situation.
ISU – Bill Perry (Ecosystem Services)
In light of the COVID-19 restrictions, the ecosystem group is continuing to
install field experiments and collect data. We are still moving forward just a bit
slower. Pennycress is starting to grow this spring. When it begins to flower,
Frank Forcella will have beehives out in Minnesota with pollen traps to
determine the flowers the bees are visiting.

The pennycress cover crop planted in mid-October is doing well. The later
October crop is doing better, and the pennycress planted in February is up and
starting. We have SCN Race typing back and we have HG 2.5.7 and HG 7 in
the north fields and will see if selection by pennycress leads to changes in
numbers overall and of either type. Soybean cyst nematode sampling is
planned, and Cody Hoerning has finished his written comprehensive
examinations for his Ph.D.
The ability of pennycress to function as a cover crop and reduce pore water
nitrate and tile water nitrate and phosphate losses is underway. We are
struggling a bit and grad students are not in the field, so it is limiting our
progress a bit.
We are ordering the Isco samplers is on hold as the rep is ill and we are
behind due to some ISU issues.
The water sampling will be delayed due to pandemic and ordering the
water samplers. Samples that are collected are being frozen and stored
until ISU is open again.
We have made the lysimeters and will be installing this weekend
We have installed the platforms for the water samplers and the
enclosures are in place and a bit more construction is needed.
MN – Frank Forcella (Ecosystem Services, 4/10/20)
Visiting the pennycress field at the Rosemount MN site next week.
Flower buds should be present, but no open flowers.
If there are flowers, I will make the first of my expected weekly pollinator
and flower density surveys.
We will contact the UMN Bee Lab in case we can get the hives placed
next to pennycress fields. The Bee Lab withdrew from the project this
year because of COVID-19 but they are still interested in future
participation.
Hives are at Rosemount not immediately adjacent to pennycress fields
but are within flight distance.
I may try to fit some pollen traps onto some of the hives.
Cody Hoerning (Ecosystem Services, 4/14/20)
1. Our SCN field projects are on track are continuing as planned with social

distancing per University regulation.
2. Greenhouse projects (as they are new projects) are currently on hold until
the restrictions lifted
3. We started sampling our SCN microplot experiments and field
experiments.
4. Later planting date (October 15) has ~90% reduction in emergence in
comparison to earlier (September 15th) plant date.
ISU – John Sedbrook (Breeding and Genetics)
We are very fortunate that our university considers research to be essential.
This means our lab has remained open albeit with strict rules to maintain social
distances and reduce possible touch transmission by washing hands frequently.
Each person using different sinks. Regarding social distancing, graduate
students have staggered their hours as well as are performing computer work
either at home or in distant locations. We have decided not to have undergrads
in the lab until further notice to avoid crowded and/or close-contact
teaching/learning situations. We have, however, had an undergraduate student
help with field plot measurements and maintenance, which was her designated
semester project.
University of Minnesota - Scotty Wells (Agronomy)
All activities are moving forward for now. The College of Food, Agricultural and
Natural Sciences dean has approved IPREFER research to move forward as
long as CDC guidelines are followed for physical distancing. The dean has
indicated that if there is a COVID-19 case that turns up, they may move to
stricter measures, up to closing down the college. For now, everything is pretty
easy as long as one to two people only go in the field. Things may become
more difficult for collection activities. Extension activities have been canceled
through the end of June.
Ohio State – Alex Lindsey (Agronomy & Extension/Education/Outreach)
I received notice that I was approved to do limited research activities. I will do
my best to continue phenotyping the field pennycress this spring and to
facilitate planting for the corn agronomic research trials.

How do you get producers to adopt new technologies and new crops? This is
the question that has been at the heart of every USDA-NIFA Bioenergy CAP
since 2011. (1) It's why CAPs are required to spend one-third of their awards on
outreach, extension, and education. Our friends at CoverCress have taken on
the challenge and time will tell if pennycress can come close to what Henry
Wallace accomplished with hybrid corn! After all, the first hybrid that Wallace
sold was 'Copper Cross.' (2)
The Founding Farmers. CoverCress is appealing to farmers in their target
zone and who are interested in growing the Midwest's first cash cover crop.
Their plan is to connect this summer with farmers who
have completed their corn/soy planting and invite them
to become “Founding Farmers.”
The plan is for CoverCress to spend the next two
years creating an environment where farmers and CoverCress can learn from
each other. This will allow CoverCress to evaluate what farmers need to be
successful in adding their version of pennycress (aka CoverCress) onto the
land. In return, farmers will have an opportunity to work with the crop while
getting valuable feedback.
From its earliest beginnings, CoverCress has listened carefully to farmers. The
Founding Farmers initiative will allow them to pursue that ethic with even more

vigor.
If you are interested in learning more about this effort, contact IPREFER's
CoverCress liaison Chris Aulbach (caulbach@covercress.com).
(1) Thanks to CoverCress for sharing the content for this article.
(2) See: Brown, William L. "H. A. Wallace and the Development of Hybrid Corn." The Annals of Iowa47
(1983), 167-179. Available at https://ir.uiowa.edu/cgi/viewcontent.cgi?article=8990&context=annals-ofiowa

IPREFER Field Day Templates
IPREFER's best-laid plans have been put on hold by the pandemic and we will
not be holding any field days in May. Stay tuned for updates as some teams are
working on 'virtual field days.' As soon as we have additional news, we will
share it with you. If you have thoughts on how to hold unconventional field
days, please contact Win Phippen and Anne Kinzel.
In preparation for 2020 field days, Win Phippen and Anne Kinzel collaborated
on designing an IPREFER field day template for any IPREFER location to use.
The two-page template is in Microsoft Word format. Page 1 is for you to fill in

with information about your field day, and page 2 contains 'stock' information
about IPREFER to introduce the project to attendees.
Please use your creative energy to modify the first page, but if you can, leave
the footer intact. The second page should stay as is. Of course, you can add
additional pages between the current pages 1 and 2!

The template and some example pages are located on the IPREFER website in
the "Login" page (https://www.iprefercap.org). The password for the page is
"ipreferpennycress". Once in, the templates are available for download in the
2020 Flyers and Brochures section.

Mike Blaine, CCA, Beck's Hybrid Seeds; Katie Black: M.S. Student UMN; Cody Hoerning: Ph.D. Student
UMN; Vivian Wauters: Ph.D. Student UMN; Luther Smith: ASA, CSSA, SSSA Director of Business
Relations

IPREFER in Action: Cody Hoerning Goes to DC
IPREFER's Cody Hoerning (Agronomy Team, UMN) was among the 70
professionals who received support from the Tri Societies (ASA-CSSA-SSA) to
attend a 'Congressional Visits Day' event in Washington DC.
Staff from the Tri-Societies welcomed the group to DC on March 1st, where
they started a hectic Day 1 focused on networking. Monday was devoted to
training. Attendees learned about the ins and outs of USDA and other research
funding. Cody says the most memorable part of the training was learning how
Congress appropriates research dollars, from AFRI's $425M to the funding
caps in the farm bill.
"As a citizen, I liked it because I felt active in the process."
Cody Hoerning

Cody was surprised at how much advocacy goes on in the appropriations
process. His group asked elected officials to support $480M in AFRI funding.
Cody says that the mentioning of such a large amount was surreal! Cody was
also able to slip in a mention of IPREFER when he met with staff from the
office of Tina Smith, the junior senator from Minnesota and Representative Jim
Hagedorn (MN-01).
The ASA, CSSA, ASA sponsor these visits every year. You can learn more on
their website and get ready to apply for support for the 2021 Congressional
Visit.

IPREFER Images: A Project Resource
If there is no image, did it really happen? This may well be the world our
grandchildren will inherit in our increasingly media-centric landscape. The good
news is that IPREFER is building a substantial body of pennycress evidence
with our image library.
Many of you have generously submitted images of pennycress and any number
of agronomic activities involving pennycress. We are currently at 94 images in
our Flickr account and growing every day. You can access these images
at https://www.flickr.com/gp/iprefercap/W96ff0 and freely download them and
share and use them as specified under the terms of our license.

Digital Rights. We have placed our images in the Creative Commons digital
rights license known as Attribution-ShareAlike
CC BY-SA. Functionally, this license lets you remix, adapt, and build upon the
IPREFER images even for commercial purposes, as long as you credit
IPREFER and any other source specified in the photo description. Any new
creation that you make must be licensed under identical terms. You can learn
more about this license at https://creativecommons.org/licenses/.
If you have images to submit, please send them to anne.kinzel@iprefercap.org.
We need you to submit them with the highest resolution available to you. So
that IPREFER colleagues can make the best use of your images we ask that
you provide the following information with your submission:
Photo Title, Date, & Geographic Location (approximate).
A brief description of the imagery.
The names and affiliation of any individuals in the photo, to the extent
known.
A proto credit, either individual or institutional.

IPREFER Q2 Report: The Good Work Continues
Our second-quarter report is now complete. We are now eight months into the

project and moving quickly towards the goal of a pennycress commercial
launch in 2021! You can now access the report on the IPREFER website.
I want to thank everyone for your work in putting this report together. I can see
that the team is getting more familiar with the format. The report makes two
things very clear about IPREFER. First, that a lot of valuable work is going on
throughout the project, and second, we have some excellent writers on the
team. Here is a brief Q & A about the report. If you have additional questions,
please let me know.
Where does this format come from?
In 2011, when the first NIFA Bioenergy CAPs were awarded, NIFA did not have
a report format but stirred the participants up with a call for quarterly reports.
Ken Moore, project director at CenUSA Bioenergy, one of the original CAPs,
came up with the format. USDA-NIFA did not object to his jumping in!
What is your job with the report?
My job is to take what each IPREFER team has submitted, and while
respecting your individual voices, give the report a consistent tone and voice.
So far, everyone has made that an easy task!
Who reads the report?
Great question and one that has been the source of speculation for a number of
CAP wits. Of course, we hope IPREFER team members give it a read so that
you can see what is going on with the project as a whole. The report is shared
with USDA-NIFA, and I can say from past experience that Bill Goldner always
knew what we were up to when I worked at CenUSA, so we know it was being
read.
Since the report is a publicly available report on the website, we hope members
of the interested public and the pennycress 'community' access it as well. We
publicize its release on our Twitter feed as well (@IPREFER_CAP)
Our next quarterly report covers the period February 1, 2020, through April
30, 2020. See the entire five-year schedule here.

IPREFER Goes Cinematic

IPREFER Collaborator Dr. Pamela Tas (Wisconsin-Platteville) has produced a
three video series featuring IPREFER and her undergraduate students.
Biodiesel Lecture (Part 1)
Biodiesel Transesterification Part 2
Biodiesel Measuring Soap Content (Part 3)
You can view and share the series on our new IPREFER YouTube
channel. https://www.youtube.com/channel/UClIn60frdoFUyXGF1pVH0SQ

IPREFER In the News
IPREFER was featured in a few prominent ag magazines in early 2020 and in a
few other outlets as well. Please let us know if you have the opportunity to
engage with the media about your participation in IPREFER. We share this
information with USDA-NIFA in both our quarterly and annual reports.

Coulter, Phyllis, "Farmers could add dollars with pennycress," Illinois
Farmer Today, April 18, 2020.
Houghton, Dean, "Cover Crops: A Place for Pennycress," John Deere The Furrow, Winter 2020.
"CoverCress gets $5M in new financing for low CI crop development,"
Biodiesel Magazine, April 13, 2020,

IPREFER is supported by Agriculture and Food Research Initiative Competitive Grant
2019-69012-29851 from the USDA - National Institute of Food and Agriculture
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Western Illinois University greenhouse ISU Mutant line
evaluaKons, April 9, 2020 (Credit: Win Phippen)

Western Illinois University Aerial, April 5, 2020
(Credit: Henry Phippen)

2020 Pennycress Variety Trials at the Western Illinois University
Research Farm, April 2, 2020 (Credit: Win Phippen)

Minnesota Pennycress Spring 2020, April 14, 2020
(Credit: Cody Hoerning)

Illinois State University graduate students Maliheh Esfahanian and
Hannah PoVer analyzing domesKcated varieKes of pennycress April 2020. Photo credit, John Sedbrook

Honey bee on Pennycress bloom, Macomb, Illinois, April
19, 2020 (Credit: W. Phippen)

IPREFER COVID-19 Responses
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Each of our IPREFER sites is experiencing its own unique set of COVID-19 restrictions. Here are
some updates from our team as of April 20, 2020.
Western Illinois University – Win Phippen (Project Director)
All administrative aspects of IPREFER are running as normal. Anne Kinzel and I are still meeting
weekly. WIU administrative staff are ensuring all funds and requests are completed in a timely
manner to the sub-awardees. The IPREFER website is still well maintained by Anne with support
from the WIU IT folks. As far as research is concerned, our access to the farm, greenhouses and
research buildings has been restricted only slightly (WIU staff is required to pass a temperature
check prior to entering campus and no groups over 10). Most IPREFER research is proceeding as
planned. Some students are still available to complete greenhouse research with Dr. Bernards.
Only hiring new staff has been delayed due to travel restrictions. We hope to be hiring a
research agronomist shortly. The annual WIU pennycress field day is scheduled for May 21 and
is still on until further notice.
Illinois State University – Bekka Darner (Extension/Education/Outreach)
Due to the COVID-19 pandemic, both planned 4H clubs and research internships have been
impacted. All 4H meetings in Illinois have been canceled, resulting in the canceling of the
planned “Cover Crop Scientists” SPIN club that was scheduled for this spring in Farmington and
Normal. In lieu of being able to run 4H clubs, Matthew, Emily, Bekky, and Willy are writing
activities to incorporate into a Cover Crops 4H book, which we hope to have drafted by the end
of summer. By that time, these activities will not have been piloted, but piloting can resume in
the fall, provided 4H clubs are able to begin meeting again. Regarding summer research
internships, five internship offers have been extended to students. All students have accepted.
We will refrain from making a determination of whether these will occur until mid to late April.
If the university and private sector work-from-home measures continue, it is possible these
internships will not be able to occur. Students have been informed of this situation.
ISU – Bill Perry (Ecosystem Services)
In light of the COVID-19 restrictions, the ecosystem group is continuing to install field
experiments and collect data. We are still moving forward just a bit slower
Pennycress is starting to grow this spring. When it begins to flower, Frank Forcella will have
beehives out in Minnesota with pollen traps to determine the flowers the bees are visiting.
he pennycress cover crop planted in mid-October is doing well. The later October crop is doing
better, and the pennycress planted in February is up and starting.
IPREFER is supported by Agriculture and Food Research Initiative
Competitive Grant No. 2019-69012-29851 from the National Institute of Food and Agriculture

We have SCN Race typing back and we have HG 2.5.7 and HG 7 in the north fields and will see if
selection by pennycress leads to changes in numbers overall and of either type.
Soybean cyst nematode sampling is planned, and Cody Hoerning has finished his written
comprehensive examinations for his Ph.D.
The ability of pennycress to function as a cover crop and reduce pore water nitrate and tile
water nitrate and phosphate losses is underway. We are struggling a bit and grad students are
not in the field, so it is limiting our progress a bit.
•
•
•
•

We are ordering the Isco samplers is on hold as the rep is ill and we are behind due to some
ISU issues.
The water sampling will be delayed due to pandemic and ordering the water samplers.
Samples that are collected are being frozen and stored until ISU is open again.
We have made the lysimeters and will be installing this weekend
We have installed the platforms for the water samplers and the enclosures are in place and
a bit more construction is needed.

MN – Frank Forcella (Ecosystem Services, 4/10/20)
Visiting the pennycress field at the Rosemount MN site next week.
• Flower buds should be present, but no open flowers.
• If there are flowers, I will make first of my expected weekly pollinator and flower density
surveys.
• Will contact Bee Lab in case we can get the hives placed next to pennycress fields. UMN Bee
Lab withdraw from the project this year because of COVID-19 but they are still interested.
• Hives are at Rosemount not immediately adjacent to pennycress fields but are within flight
distance.
• I may try to fit some pollen traps onto some of the hives.
Cody Hoerning (Ecosystem Services, 4/14/20)
1. Our SCN field projects are on track are continuing as planned with social distancing per
University regulation.
2. Greenhouse projects (as they are new projects) are currently on hold till the restrictions
lifted
3. We started sampling our SCN microplot experiments and field experiments.
4. Later planting date (October 15) has ~90% reduction in emergence in comparison to
earlier (September 15th) plant date.
ISU – John Sedbrook (Breeding and Genetics)
We are very fortunate that our university considers research to be essential. This means our lab
has remained open albeit with strict rules to maintain social distances and reduce possible

touch transmission by washing hands frequently. Each person using different sinks. Regarding
social distancing, graduate students have staggered their hours as well as are performing
computer work either at home or in distant locations. We have decided not to have undergrads
in the lab until further notice to avoid crowded and/or close-contact teaching/learning
situations. We have, however, had an undergraduate student help with field plot
measurements and maintenance, which was her designated semester project.
University of Minnesota - Scotty Wells (Agronomy)
All activities are moving forward for now. The College of Food, Agricultural and Natural Sciences
dean has approved IPREFER research to move forward as long as CDC guidelines are followed
for physical distancing. The dean has indicated that if there is a COVID-19 case that turns up,
they may move to stricter measures, up to closing down the college. For now, everything is
pretty easy as long as one to two people only go in the field. Things may become more difficult
for collection activities. Extension activities have been canceled through the end of June.
Ohio State – Alex Lindsey (Agronomy & Extension/Education/Outreach)
I received notice that I was approved to do limited research activities. I will do my best to
continue phenotyping the field pennycress this spring and to facilitate planting for the corn
agronomic research trials.

Hard/Wells

Gesch

Bernards

4/17

4/17

Tas

Heller

4/17

4/17

Last Name

Date
No travel. No in-person events on campus
through Aug 1 (currently). Agricultural
exemption allows work to continue at the
ISU Research Farm (at this point) unaltered.
Campus is currently under restricted
operations. Essential and non-essential
employees/students are allowed to access
lab and complete field work. Strict
adherence to social distancing policies is
required. CFANS Dean has stated that
college has a zero-COVID case policy, if a
case is found, operations will be restricted
further/cancelled.
The research is considered mission critical,
so can be done. However, in order to do so,
Minnesota/CDC guidelines have to be
followed to socially distance, which includes
one person/ vehicle and distancing ourselves
when preforming plot work and using PPE
when necessary.

CRM - Corn Relative Maturity
(Gesch)
DISC - Residue Management
(Heller)
CRM - Corn Relative Maturity
(Gesch)
DISC - Residue Management
(Heller)

CRM - Corn Relative Maturity
(Gesch)
DISC - Residue Management
(Heller)

CRM - Corn Relative Maturity
(Gesch) DISC - Residue
Management (Heller) Weeds
(Greenhouse/field; Bernards)

USDA

Western
Illinois
University,
Macomb, IL

UW-Platteville

UMN

ISU,
Normal, IL

Examples of essential research include
research that has the potential to address

"All on-site research activities must be
approved by a dean or director, who are
directed to only approve essential research.

Telecommuting preferred. May be on
campus with supervisor's permission and
after passing a health (temperature) check.
Agricultural activities may continue but
require temperature checks. At this point I
am expecting to have undergraduate
summer help.

Please outline your state and institutions
restrictions.

Location

Even with COVID restrictions, can
plant the following

IPREFER Agronomy Team – COVID Responses
(as of April 17, 2020 - Subject to change)

I am able to finish my current study as
long as students or myself go to the
field in isolation.

We have all the materials necessary to
initiate CRM and DISC and will do so
once the weather cooperates.

None. Excited to get into the field!

Other feedback
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Tas

Lindsey

4/17

4/17

OSU,
Columbus, Oh

UW-Platteville
/ UW-Madison

CRM - Corn Relative Maturity
(Gesch) DISC - Residue
Management (Heller)

Page 2 of 2

Travel restrictions in place, research
exemptions required. Achieved both for
now.

In talking with the Field Directors they are
not approving any new studies at this time
unless absolutely essential.

Examples of essential research includes
research that has the potential to address
the COVID-19 crisis, human-subjects
research that would endanger research
participant lives if stopped, or projects
where termination of the research would
lead to loss of long-running experimental
data, critical time-series or time-sensitive
data, loss of equipment, or to the loss of life
of critical research-related organisms."

"All on-site research activities must be
approved by a dean or director, who are
directed to only approve essential research.

Talking with the Field Directors, they are not
approving any new field studies unless
absolutely deemed necessary.

the COVID-19 crisis, human-subjects
research that would endanger research
participant lives if stopped, or projects
where termination of the research would
lead to loss of long-running experimental
data, critical time-series or time-sensitive
data, loss of equipment, or to the loss of life
of critical research-related organisms."

Breeding trial is flowering in Ohio

At this time, I am able to finish the
multistate trail, as long as students or
myself are completely isolated.
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CoverCress Field Day Spring 2020
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11th Annual Pennycress Field Day
May 20, 2020 - 10am-12pm

WIU Agriculture Field Laboratory, Macomb, IL

Field Day and Tour
Agenda:

FOR ILLUSTRATIVE PURPOSES
ONLY (FIELD DAYS ARE CURRENTLY
POSTPONED DUE TO COVID-19

9:30-10:00am - Networking- Coffee, juice, Danishes, and donuts
10-10:30am – Update from previous growing season
10:30-12pm – Field tour of research plots*
*Hay wagons will be used to transport attendees to field plots. Some walking in
the field is required to see all research plots. Appropriate footwear is required.

2019 Research Results
MEAN of 3 reps - total seed yield (lbs/acre)
1400
1200
) 1000
re
ca
/
.s 800
b
(l
ld
e
yi 600
d
e
e
S
400
200
0
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= WIU and ISU
= CoverCress, Inc
= Commercial Standards

2020 Research Plot
Tour
Variety trails of breeding
lines and wild populations
of pennycress (3 reps)
Nitrogen application rates
Of 0N, 50 lbs. N, 100
lbs.N, 50 lbs.N applied
Fall + 50 lbs. N applied
Spring, 50 lbs.N + 10 lbs.
sulfur, and 10 lbs. sulfur
(3 reps)
Multi state variety trials
including top ten breeding
lines from WIU, ISU, UM,
and CoverCress, Inc. (3
reps)
Fungicide (Priaxor) trials
with leading breeding
lines MN106 and
ARV001. Single
application prior to flower.
(3 reps)
Demonstration of new
Plot combine for
pennycress harvest and
state trials.
Large strip trials of top 10
winter and spring
breeding lines from 2019
Greenhouse tour

FOR ILLUSTRATIVE PURPOSES ONLY (FIELD DAYS ARE
CURRENTLY POSTPONED DUE TO COVID-19

Please use this on your flyer to provide information about IPREFER to your attendees.
Pennycress – The Midwest’s First Cash Cover Crop
Pennycress (Thlaspi arvense L.) is a high-yielding oilseed crop that can be grown as an ecosystem
benefiting winter cash cover crop throughout the U.S. Midwest Corn Belt. Pennycress is unique
among cover crops in that it can generate income, which will incentivize farmer adoption. Integration
of pennycress into existing corn-soybean rotations would extend the growing season on established
croplands, avoiding food crops displacement, while yielding up to 2 billion gallons of oil annually
towards the 25-year goal of 50 billion gallons of biofuels.
IPREFER is a USDA-National Institute of Food and Agriculture Coordinated Agricultural Project
funded at the $10 million over five years (2019-2024). CAP projects facilitate the development of
regionally-based industries producing advanced biofuels, industrial chemicals, and other biobased
products. IPREFER’s 49-member research and extension/outreach team concentrate on optimizing
off-season pennycress production and overcoming supply chain bottlenecks, with an overarching
goal of commercializing pennycress as the Midwest’s first “cash cover crop” within five years.
The IPREFER research program focuses on improving pennycress germplasm and agronomic
management, ecosystem services characterization, and supply chain establishment with an
emphasis on post-harvest seed management. We are developing education and extension networks
that enhance pennycress adoption and profitability by providing science-based guidance to producers
and other stakeholders, training farmers, workers, and scientists, and highlighting new career
opportunities.
At IPREFER, we place a strong emphasis on working directly with producers and industry. This
relationship will integrate research-based knowledge to improve on-farm economics and highlight
environmental benefits. The integration of pennycress as a cash cover crop will positively impact the
profitability of production agriculture and contribute to the economic health of rural communities.
Pennycress production also has the potential to decrease soil erosion and nutrient runoff, support
pollinator health and biodiversity, suppress spring weeds, and increase energy security by
diversifying the nation’s energy portfolio.
Learn more about the IPREFER project at our website iprefercap.org and by following us on Twitter
at @IPREFER_CAP.

IPREFER is supported by Agriculture & Food Research Initiative Competitive Grant no. 2019-69012-29851 from The National Institute of Food & Agriculture.
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AGRICULTURAL GENETICS

From stinkweed to oilseed
Up to now, creativity, ingenuity, time and more than a little luck have been essential for transforming a wild plant
into a new food crop. Building on the understanding of gene function in Arabidopsis, the process of domestication
can be rapidly accelerated.

Anne B. Britt

T

he domestication of a wild plant species
begins with the identification of rare,
desirable, heritable changes, followed
by many generations of inter-crossing and
phenotypic screening to combine, or ‘stack’,
the improved traits. This process, employed
to generate leafy vegetables, oil seed crops
and root crops from the wild species
Brassica rapa1, traditionally could have taken
place over hundreds of years. In the twentieth
century, the development of artificial
mutagens greatly accelerated the rate of
discovery of improved or novel traits, and the
invention of DNA-marker-assisted selection
allowed breeders to identify segregates of
interest by seedling genotyping rather than
waiting for trait expression in mature plants1
— thereby saving time, space and resources.
This process is used to improve existing
crops, but the development of a really new
crop is a rare event.
In this issue of Nature Food, Chopra et al.2
describe progress in the rapid domestication
of pennycress (Thlaspi arvense) leveraging
the extensive knowledge gained from the
model plant Arabidopsis thaliana. Like
B. rapa, pennycress is a member of the
Brassicaceae family — which also includes
Arabidopsis. There has been substantial
investment in Arabidopsis, a plant that
will never become a crop, as a model for
understanding flowering plant molecular
biology and metabolism3. As the authors
reveal, some of that investment is paying off.
Pennycress possesses attractive traits
as a winter cover crop. Overwintering
as a green, ground-hugging rosette, it is
hardy to very low temperatures, bolting
and flowering in early spring3. Planting
pennycress after the corn or soybean
harvest in autumn would stabilise the soil,
help retain nutrients from runoff, and act
as a mulch to suppress weeds in the spring4.
However, importantly, with this model
pennycress is not harvested profitably.
Although it produces oil-rich and
potentially nutritious seeds, pennycress
possesses many unattractive features:
weediness and an unpleasant odour for
starters (hence ‘stinkweed’). Furthermore,
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its growth-time to maturity fits poorly with
the growing season for corn and soybean;
it harvests poorly, as the pods are likely to
shatter and disperse seeds; and it has high
concentrations of sinigrin and erucic
acid that render it unsuitable for human
and animal consumption4. The work
of Chopra et al. presents a pipeline,
potentially applicable to other species,
for the rapid domestication of this wild
species to a substantially altered cover
crop that can also be harvested as an
oilseed for human consumption.
This pipeline began with the creation
of a large population of plants that were
mutagenized with ethyl-methanesulfonate
(EMS) as seeds (20,000 plants, representing
60,000 independently mutagenized, seedproducing cell lineages, each carrying
approximately 1,000 base changes)5.
The progeny of these self-pollinated plants,
many now homozygous for new mutations,
were grown, self-pollinated again and
harvested individually, producing
‘seed families’ that may be uniformly
homozygous for new traits. Given that
each plant produces several thousand seeds,
these 15,000 families provide plenty of
material for phenotypic screening in the
field and the lab. Families with useful new
traits are retained. As described so far, this
approach is identical to classical mutagenesis
as would be performed on a smaller scale
by Arabidopsis researchers6, and resembles
a screen for novel features as could be
performed in any self-fertile crop.
New traits can be combined through a
series of crosses, screening the descendants
for the desired qualities. The incorporation
of five important new traits described by
Chopra et al. — stacked together into a
single lineage, while also outcrossing to
reduce the contaminating undesirable
mutations — requires many generations.
Screening each generation for phenotype
would be extremely challenging, as all of
the traits of interest appear at the time of
seed maturation — hence the desirability
of DNA-marker-assisted identification of the
genotype of interest. But the development

of these markers requires mapping of the
causal mutation (and, again, phenotypic
screens of large adult populations). Instead,
Chopra et al. leverage the investment already
made in Arabidopsis to rapidly identify the
mutations underlying their phenotypes,
eliminating the need for mapping, and then
use the sequences of the causal mutations
themselves as markers.
To identify the causal mutation, the
authors sequence the entire genome of
each line of interest, identifying all basechanges (typically, 1,000 per plant). The
subclass of mutations predicted to affect
gene function are then identified in silico
and ‘candidate’ genes are hand-picked
from among these, based on their known
function in Arabidopsis. Co-segregation of
homozygosity for the mutant allele and the
recessive phenotype provides additional
confidence that the causal base-change
has been identified. The sequence of the
mutation itself immediately provides a
DNA-based marker for the accelerated
stacking of traits, allowing the breeder
to identify those seedlings carrying the
useful alleles, even as heterozygotes. Again,
the authors’ very rapid progression from
phenotype to causal genotype (and therefore
facile tracking of the allele on outcrossing
and stacking) relies on published research
from pennycress’s cousin, Arabidopsis.
Much of the applied aspect of investment
in Arabidopsis has been justified as a means
to ‘rationally design’ crop biology. Genes
would be identified in Arabidopsis, and
their homologues identified in (potential)
crop species. Those homologues would
then be modified to produce the designed
phenotype. One might wonder whether
this ‘reverse genetic’ approach, facilitated
by CRISPR-based mutagenesis of wild
proto-crops, might provide a faster
and easier route to the creation of new
crop species. However, several of the
genes identified here were not originally
considered candidates for domestication.
It was the isolation of randomly generated,
useful mutations in these genes that made
the investigators think twice. In addition,
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some of the mutations identified are subtle
changes: amino acid substitutions rather
than gene knockouts, causing a reduction
or modification of gene function rather than
its elimination. These subtler mutations are
far more difficult to anticipate, as well as
challenging to engineer.
The creation of a new crop species
requires substantial insight and creativity.
The pipeline described by Chopra et al.
makes the downstream (‘post idea’) process
easier. This same pipeline could be applied
to other wild or cultivated members of the
Brassicaceae family. It remains to be seen
whether expansion beyond that clade requires
a similar investment in other models.

Cover crops are typically grown for the
benefit of the soil. They provide a host of
ecological services, from improving soil
quality and reducing erosion to nitrogen
fixing and promoting a good growing
environment for future crops. The new
pennycress goes further, allowing farmers
to diversify their outputs and income
streams, while also contributing towards
new sources of feed for animals and food
for our growing population.
❐
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Darner, Rebekka
From:
Sent:
To:
Subject:

IRB@ilstu.edu
Friday, May 8, 2020 9:08 AM
Hagaman, Matthew; Sparks, Rachel; Darner, Rebekka; Hunter, Willy
IRB-2020-198 - Initial: Exempt Determination

May 8, 2020 9:08 AM CDT
Rebekka Darner
Biological Sciences, Chemistry, CeMaST
Re: Exempt - Initial - IRB-2020-198 Evaluation of IPREFER Public Events
Dear Dr. Rebekka Darner:
Illinois State University Institutional Review Board has rendered the decision that your study meets the criteria for an
exempt determination and you can begin the study covered under this protocol.
Your study qualified for: Category 2.(i). Research that only includes interactions involving educational tests (cognitive,
diagnostic, aptitude, achievement), survey procedures, interview procedures, or observation of public behavior
(including visual or auditory recording).
The information obtained is recorded by the investigator in such a manner that the identity of the human subjects
cannot readily be ascertained, directly or through identifiers linked to the subjects.
The Exempt Status does not relieve the investigator of any responsibilities relating to the research participants or
university policy. Research should be conducted in accordance with the ethical principles, (1) Respect for Persons, (ii)
Beneficence, and (iii) Justice, as outlined in the Belmont Report. Any change to the protocol or study materials that
might affect the Exempt Status must be submitted in Cayuse IRB. Depending on the changes, you may be required to
apply for either Expedited or Full Review.
Please contact the Human Subjects Research Specialist to determine if your modifications meet these criteria at 309438-5527 or tjdeeri@ilstu.edu.
Sincerely,
Illinois State University Institutional Review Board
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Dear field day attendee,
Thank you for attending today’s field day, hosted by IPREFER (Integrated Pennycress Research
Enabling Farm and Energy Resilience). My name is Dr. Rebekka Darner at Illinois State
University, and I am the leader for the IPREFER education and outreach team. I would like your
feedback on today’s event so we can improve our outreach events in the future. That is why I am
requesting your participation in this evaluative research study, which involves your completion of
a 5-minute survey.
No personal or identifiable information is collected on the survey. No risk beyond what is
encountered in everyday life is involved if you choose to participate. Your participation is
voluntary and incurs no loss of benefits for not participating, nor any benefits for participating.
You must be at least 18 years old to participate in this study. You may skip questions or stop
completing the survey at any time. The survey asks about your thoughts and knowledge about
pennycress as a winter cover crop before and after today’s event. Survey responses will be used to
improve future IPREFER education and outreach events and activities. Your candid responses are
appreciated. By completing and submitting the survey, you are giving your consent for us to use
your responses in this evaluative research study.
For questions about this research, please feel free to contact me, Rebekka Darner
(rldarne@ilstu.edu or 309-438-3071). For questions about your rights as a participant in a research
study, please feel free to contact Illinois State University’s Research Ethics & Compliance Office
(rec@ilstu.edu or 309-438-5527). For questions about the IPREFER project, please feel free to
contact Winthrop Phippen (wb-phippen@wiu.edu or 309-298-1251).
Many thanks for attending this IPREFER event,

Rebekka Darner, PhD
Team Leader, IPREFER Education & Outreach

IPREFER is supported by Agriculture & Food Research Initiative Competitive Grant no. 2019-69012-29851 from The National Institute of Food &
Agriculture.

Instructions: Please mark the box indicating your knowledge on each topic before this event,
and then after this event.
Before this event, how
much knowledge did you
have about this topic?
None A bit Some A lot

TOPIC
basic pennycress production

After this event, now how
much knowledge do you
have about this topic?
None A bit Some A lot

potential economic benefits of growing
pennycress as a cover crop
Potential environmental benefits of growing
pennycress as a cover crop

None

A bit Some A lot

None

A bit Some A lot

Some A lot

Potential markets for pennycress

None

A bit Some A lot

Some A lot

Challenges facing pennycress production as
we move towards commercialization

None

A bit Some A lot

None

A bit

Some A lot

None

A bit

Some A lot

None

A bit

None

A bit

Is there anything else that you feel you have learned at this event that is not captured above?

Where did today’s field day take place?
What is today’s date?
Demographic Information: Providing this information helps us to report the reach of our events to the USDA, the funder
of this project. Please check the appropriate box for each item.
With which sex do you identify?
Female
Male
Nonbinary
How do you identify your race/ethnicity?
African American or Black
American Indian, Native American, Native Alaskan, or First Peoples
Caribbean American, Cuban, or Puerto Rican
Central or South American
East Asian or Asian American
Middle Eastern or Arab American
Native Hawaiian or Pacific Islander
South Asian or Indian American
White, Caucasian, or European American
Prefer to self-describe:
Do you identify as Hispanic, Latino/a, or Spanish?
Yes
No
Thank you for your participation!

Darner, Rebekka
From:
Sent:
To:
Subject:

IRB@ilstu.edu
Tuesday, May 12, 2020 3:07 PM
Hagaman, Matthew; Sparks, Rachel; Darner, Rebekka; Hunter, Willy
IRB-2020-202 - Initial: Exempt Determination

Follow Up Flag:
Flag Status:

Follow up
Flagged

May 12, 2020 3:06 PM CDT
Rebekka Darner
Biological Sciences, Chemistry, CeMaST

I’ve attached the IRB approval to evaluate the summer research
internships for IPREFER. The evaluation design is simple – just a pre/post
survey based on the Survey for Undergraduate Research Experiences
(SURE v3). Mary, can you please share the emails of the interns with me?
I email them about a week before the internship starts to ask them to take
the pre-internship survey and again during the last week of the internship
for the post-internship survey. Can you also provide me the specific dates
of when they’re starting/finishing their internships?

Re: Exempt - Initial - IRB-2020-202 Evaluation of IPREFER Summer Internships
Dear Dr. Rebekka Darner:
Illinois State University Institutional Review Board has rendered the decision that your study meets the criteria for an
exempt determination and you can begin the study covered under this protocol.
Your study qualified for: Category 2.(iii). Research that only includes interactions involving educational tests (cognitive,
diagnostic, aptitude, achievement), survey procedures, interview procedures, or observation of public behavior
(including visual or auditory recording) if at least one of the following criteria is met:
The information obtained is recorded by the investigator in such a manner that the identity of the human subjects can
readily be ascertained, directly or through identifiers linked to the subjects, and an IRB conducts a limited IRB review to
make the determination required by §46.111(a)(7).
The Exempt Status does not relieve the investigator of any responsibilities relating to the research participants or
university policy. Research should be conducted in accordance with the ethical principles, (1) Respect for Persons, (ii)
Beneficence, and (iii) Justice, as outlined in the Belmont Report. Any change to the protocol or study materials that
might affect the Exempt Status must be submitted in Cayuse IRB. Depending on the changes, you may be required to
apply for either Expedited or Full Review.
Please contact the Human Subjects Research Specialist to determine if your modifications meet these criteria at 309438-5527 or tjdeeri@ilstu.edu.
Additional Notes:
For the duration of Illinois' Stay at Home Order, Human Subjects Research may continue remotely and/or use
technology to avoid face-to-face interactions. Only face to face research deemed essential can take place on campus,
with the permission of your unit Chair/Director, and while observing all State guidelines for social distancing and PPE
1

that is a requirement due to the hazards of your research. Please either reach out or review the following link for
additional information: ( https://research.illinoisstate.edu/coronavirus/
Sincerely,
Illinois State University Institutional Review Board

2

Dr. Winthrop B Phippen
Project Director
Professor of Plant Breeding and Genetics
Western Illinois University
School of Agriculture
1 University Circle
Macomb, IL 61455-1390
Phone: 309.298.1251 or 309.298.1080
Email: wb-phippen@wiu.edu

Anne Kinzel
Project Manager
Western Illinois University
School of Agriculture
Email: anne.kinzel@iprefercap.org

“Our mission is to optimize 0ff-season pennycress oilseed production
By overcoming production and supply chain bottlenecks.”

