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¢ Nitrogen fertilizer use in pennycress, one position with WIU.

¢ Seed treatment to enhance germination, one position with WIU.

¢ Decomposition of pennycress crop residue, one position with WIU.

¢ Molecular genetics of desirable pennycress traits, two positions with UMN.

¢ Assessment of pennycress as an alternate host to SCN, one position with UMN.

¢ Creating a communication tool kit to use with pennycress stakeholders, two positions
with UMN.

¢ Developing a grower’s manual, one position with OSU.

Photo 9. Students on the project are A) USDA IPREFER intern Alex Hafner, B undergraduate assistants Tom Harvolic
and Ben Bugno, and C) Undergraduate researcher Matt Nugent, lower left, graduate student Jack Wang, middle,
and undergraduate volunteer Noah Price, right taking biomass estimates.
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e We improved the IPS-URE application process. Our goals included increasing the number
and diversity (social groups, areas of study, geographic location) of students applying to the
program.

o We disseminated program information via the IPREFER website, Pathways to Science,
social media, and letters to biology and plant science departments at 100+ academic
institutions.

o Forty internship applications were received in 2021 compared to 30 in 2020. Applicants
included:

¢ 22 female, 18 male applicants, from 15 residency states.
¢ 26 first-generation students.
¢ Seven applicants from racial/ethnic groups underrepresented in STEM fields.

¢ Eight biology/molecular/cell biology majors, 6 Biochemistry or Molecular and
Cellular Biology majors, 15 Plant Science or Crop Science majors, 1 math major, 10
Business-related.

e Substantially completed the 4-H Cover Crop Science project book, with Illinois 4-H
adoption expected soon. This book explores plant science and agronomy as well as the
benefits of cover crops. Different modules reflect the work of each IPREFER project
objective.

e Engaged five 4-H clubs in activities introducing pennycress as a valuable new crop.
These microscopy-focused sessions were led virtually from an ISU lab to promote STEM
careers.

e Reached over 200 youth and adults through activities at five county 4-H fairs.
Participants learned about pennycress and formulation chemistry as they crafted
pennycress inks.

e Conducted evaluations of IPREFER public events and the 2021 IPS-URE program.

e Completed the 4-H Cover Crop Science project book, with Illinois 4-H adoption expected
soon

e Engaged five 4-H clubs in activities introducing pennycress as a valuable new crop.
e Reached over 200 youth and adults through activities at five county 4-H fairs.

Year 3 Planned Activities, OQutcomes, and Impacts
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e Complete national 4-H adoption of the Cover Crop Science project book. While this
process is independent of Illinois adoption, we will gather further feedback from Illinois
4-H staff to aid us in national adoption.

e Engage 10-20 more 4-H clubs in hands-on activities and invite them to submit Cover
Crop Science projects to 2022 4-H fairs. When youth choose to complete Cover Crop
projects, we will provide support at every step of the research process.

e Host three or more Cover Crop Science SPecial INterest (SPIN) Clubs. This series of
workshops will let us give youth insight into all the potential benefits of pennycress as a
crop.

e Host Cohort #3 of the IPREFER IPS-URE program. We will continue to seek a more
diverse cohort supporting a greater number of IPREFER objectives.

e Conduct hands-on activities at the 2021 Illinois State Fair’s STEM Playground. This
will be an ideal opportunity to introduce pennycress to a statewide audience, including
state legislators.

e Collaborate with IPREFER leaders to make field day events family-friendly. By
integrating activities for youth, we can encourage more farmers and members of the
public to attend.

e Host hands-on workshops at two or more conferences for educators or professional
symposia. By sharing stories of our success, we can disseminate our resources through
third parties.

e Host a collection of native pennycress seed in collaboration with the Illinois Farm
Bureau and other partners during Spring/Summer 2022. This work will let us support
the work of the IPREFER breeding team while communicating the value of research
conducted by IPREFER.

¢ Add material to the golden pennycress staging and management guides (Ohio State
University).

e Conduct a field day in Ohio.

e Collaborate with IPREFER colleague Matthew Leiphon (AURI) regarding FFA interest
in working with winter oilseed crops.

e Expand IPREFER 4-H efforts in Illinois to disseminate education materials to 4-H
educators in Minnesota.
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e Conduct evaluations of IPREFER field days.
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Integrated Pennycress Research Enabling Farm and Energy Resilience?
Quarterly Report: May 1, 2021 — July 31, 2021

PROJECT ADMINISTRATION AND GOVERNANCE

We accomplished the following project governance and administrative tasks during the fourth
quarter.

1. Planned Activities
e Begin organization of 3rd annual meeting of IPREFER to occur in August 2021.

e Adjust IPREFER Advisory board by adding representatives for large-scale producers for
both southern and northern regions. Make adjustments for retiring members.

e Initiate YR 3 funding sub-awards to collaborators.
2. Actual Accomplishments
e Addressed concerns of clarifying nomenclature of the various pennycress varieties.

e Created an IPREFER pennycress nomenclature guide for all IPREFEER participants. It
proved to be very useful for summer interns and addressing the producers at field days
(See Figure 7).

e Content was added to the program website, including summer interns, recent
publications, field day programs, and education videos.

e Participated in, helped organize and helped publicize in-person events and COVID
mandated virtual field days (See Figures 8 & 9).

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

e Initiated and completed Year 3 contracts with sub-award institutions. Current spending
rates have been slow due to COVID-19 limiting educational programing, hiring staff, and
traveling at most institutions.

4 AFRI-CAP 2019-69012-29851
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e In collaboration with Win Phippen and WIU computer support staff, program manager
Anne Kinzel organized our virtual annual meeting, which will take place August 10-11,
2021, on Zoom.

e In collaboration with Win Phippen and WIU computer support staff, program manager
Anne Kinzel organized our virtual annual meeting, which will take place August 10-11,
2021, on Zoom.

Pennycress Nomenclature ),

oooooooooooo
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Wild Pennycress PennyPlus Golden Pennycress CoverCress ™
Seed color ranges from tan-red- Seed color ranges from tan-red- Seed color is golden yellow Seed color is golden yellow
grey-black grey-black Low Fiber Low Erucic
High Erucic Low Erucic High Oil Low Glucosinolates
High Glucosinolates High Glucosinolates Fast Germination Low Fiber
High Fiber High Fiber and Other Traits Other traits to come

All three lines can be Gene-Edited
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Agriculture Agriculture
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Figure 7. Pennycress Nomenclature

3. Explanation of Variance

Western Illinois University is still under strict COVID-19 restrictions. However, the School
of Agriculture was granted permission to continue with conducting summer internships and
in-person field days provided COVID-19 protocols were followed. Travel was approved as
long as permission was given prior to traveling.

4. Plans for Next Quarter
e Conduct virtual annual meeting on August 10-11, 2021.

e Closeout summer 2021 summer interns and post student projects to the website.
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e Complete evaluations of the annual meeting and provide feedback to organizers,
collaborators, and Advisory Board members.

e Evaluate expansion of advisory board to include producers.

] oao:.'
I

iy Ilinois State University
DA Cover Crop Field Day

16 April 2021 4pm-6pm ISU Research Farm in Lexington, IL
25578 ISU Farm Lane, 61753

- No Cost to Attend — See cover crops in action!

- Cover Crop Fields Tour at 4pm followed by discussions and presentations
- Successes and overcoming struggles of implementing Cover Crops

- Increasing Farm Profit, Carbon Credits, Ecosystem Services, and more!

Pennycress — get paid to grow this cash cover crop
i demonstration at field-scale
e ecc ysternr “rylce?\ % Ty

orf s [ TAN

R o -m‘; ,j’é_"‘.:j_";'
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%

B 263

naeing

Cereal Rye

Figure 8. IPREFER and UMN (virtual) Field Day, Apr. 21, 2021.
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Integrated Pennycress Research
Enabling Farm & Energy Resilience

Cash Cover Crops for
Northern Growers: A Virtual
Pennycress Field Day

www.iprefercap.org

Figure 9. IPREFER and UMN (virtual) Field Day

5. Publications, Presentations, and Proposals Submitted
e Education Presentations

o Phippen, Win. “Pennycress crop readiness for commercial aviation.” CAAFI
Webinar, Zoom Presentation, June 16, 2021. Note 1 hr, attended by 87 commercial
aviation and industry professionals. https://caafi.org/resources/CAAFI Events.html

o 12th annual Western Illinois University Pennycress Field Day. In-person field day
lecture and tour. May 20, 2021 (See Exhibit B).

e Press

Hanes, Stephanie. “Climate versus jobs? Not in this heartland state.” The Christian
Science Monitor, June 3, 2021,

https:// www.csmonitor.com/Environment/2021/0603/Climate-versus-jobs-Not-in-this-
heartland-state

Yr. 2 Annual & 4™ Quarter Report 36



[+ aa:;

PREFER S

iprefercap.org

OBJECTIVE 3.1 — AGRONOMIC MANAGEMENT

1. Yield Tradeoff Leveraging Corn Relative Maturity and Desiccants (“CRM”) (Objective

3.1.1)°

Recent work suggests that corn grain yield and grain moisture at harvest are increased by 88

kg ha1 (1.4 bu ac'l) 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 tradeoffs 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. Minnesota (USDA and RROC), Western Illinois University, Ohio State University
and Illinois State University

e Planned Activities

@)

@)

@)

@)

@)

Establish corn for cycle-2 CRM.

Collect data and samples from pennycress cycle-1 CRM.

Determine pennycress oil concentration from cycle-1 CRM.

Seed double-cropping soybean following pennycress cycle-1 harvest CRM.

Compile and process data from different locations CRM.

e Actual Accomplishments

@)

@)

@)

@)

@)

Corn for cycle-2 CRM established.

Pennycress cycle-1 harvested, sample processed, and data collected.
Pennycress oil concentration from cycle-1 determined.
Double-cropping soybean seeded following pennycress cycle-1 harvest.

Data from different locations compiled and processed.

e Explanation of Variance

None noted.

5 Russ Gesch (USDA-ARS) leads the CRM team.
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e Plans for Next Quarter
o Harvest corn cycle-2 CRM.
o Collect data and process samples from corn cycle-2 CRM.
o Flag and seed pennycress for cycle-2 following corn harvest CRM.
o Harvest double-cropped soybean of cycle-1 CRM.
o Process double-cropped soybean samples and measure oil concentration CRM.
o Compile and process data from different locations CRM.

B. Illinois State University

e Planned Activities
o Fertilize pennycress in all treatments.
o Flag out Year 2 location and take soils samples and send to Alex Hard (UMN).
o Measure pennycress plant densities and percent cover.

e Actual Accomplishments
o Fertilize pennycress in all treatments.
o Flagged out Year 2 location and sent soils samples to Alex Hard.
o Measured pennycress plant densities and % cover.

e Explanation of Variance
None noted.

e Plans for Next Quarter
o Fertilize and plant corn for Year 3.
o Harvest pennycress for Year 2

C. The Ohio State University
e Planned Activities

o Collect pennycress yield and biomass metrics.
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o Establish double cropped soybeans.
o Establish Year 2 CRM corn.
e Actual Accomplishments
o Collected pennycress yield and biomass metrics.
o Established double cropped soybeans.
o Established year 2 CRM corn.
o Applied trifluralin to corn to minimize weed pressure.
o Collected spring stand counts.
o Collected and mailed soil samples.
e Explanation of Variance
None noted.
e Plans for Next Quarter
o Harvest corn treatments.
o Collect fall biomass of corn treatments.
o Establish pennycress.
2. Corn Residue Management (""DISC") (Objective 3.1.2)6

Due to ecological and economic benefits, an increasing number of farms are now practicing
no-tillage and other conservation tillage farming. 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 proven successful (e.g., silage corn removal and prepared seedbeds).

A. Minnesota (USDA and RROC)

¢ Planned Activities

¢ 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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Establish corn for cycle-2 DISC.

Collect data and samples from pennycress cycle-1 DISC.

Determine pennycress oil concentration from cycle-1 DISC.

Seed double-cropping soybean following pennycress cycle-1 harvest DISC.
Compile and process data from USDA-Morris DISC.

Submit data from USDA-Morris location to the PI (ISU).

e Actual Accomplishments

@)

@)

@)

@)

@)

Corn for cycle-2 DISC established.

Pennycress cycle-1 harvested, sample processed, and data collected.
Pennycress oil concentration from cycle-1 determined.
Double-cropping soybean seeded following pennycress cycle-1 harvest.

Data from USDA Morris location complied and submitted to the PI (ISU).

e Explanation of Variance

None noted.

e Plans for Next Quarter

@)

@)

@)

@)

Harvest corn cycle-2 DISC.

Collect data and process samples from corn cycle-2 DISC.

Flag and seed pennycress for cycle-2 following corn harvest DISC.

Harvest double-cropped soybean of cycle-1 DISC.

Process double-cropped soybean samples and measure oil concentration DISC.

Compile and process data CRM and submit to the PI (ISU).

B. Illinois State University

o Planned Activities

@)

Fertilize pennycress in all treatments.
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o Flag out Year 2 location and take soils samples and send to Alex Hard (MN).
o Measure pennycress plant densities and % cover.
o Prepare field day presentations.
e Actual Accomplishments
o We fertilized pennycress in all treatments.

o We flagged out Year 2 location and take soils samples and send to Alex Hard
(MN).

o We measured pennycress plant densities and % cover.
o We prepare some of the field day presentations.

e Explanation of Variance
Still working on presentations.

e Plans for Next Quarter
o Fertilize and plant corn for Year 3
o Harvest pennycress for Year 2.

C. Ohio State University

D. Planned Activities
o Collect pennycress yield and biomass metrics.
o Establish double cropped soybeans.
o Establish Year 2 CRM corn.

e Actual Accomplishments
o Collected pennycress yield and biomass metrics.
o Established double cropped soybeans.
o Established Year 2 Residue corn.
o Applied trifluralin to corn to minimize weed pressure.

o Collected spring stand counts.
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o Collected and mailed soil samples.
e Explanation of Variance
None noted.
e Plans for Next Quarter
o Harvest corn treatments.
o Collect fall biomass of corn treatments.
o Establish pennycress.

3. Novel Seed Treatment for Improved Pennycress Performance (“PELLET”) (Objective
3.1.3)7

A. Minnesota (USDA and RROC)
e Planned Activities
This experiment will start soon.
e Actual Accomplishments
An area has been identified for study.
e Explanation of Variance
None noted.
e Plans for Next Quarter
o Flag plots to seed pennycress following wheat and corn harvest.
o Plant the experiment following the research protocol.
o Collect data following the research protocol.
B. Illinois State University

¢ Planned Activities

7T “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 Flag area for pennycress; Win Phippen’s Multi State Variety Trial and PELLET
will be adjacent.

o Prepare
¢ Bare ground.
¢ Soybean stubble.
¢ Corn stover.
e Actual Accomplishments
o Fertilize pennycress in all treatments.
o Flag out Year 2 location and take soils samples and send to Alex Hard.
o Measure pennycress plant densities and % cover.
e Explanation of Variance
None noted.
e Plans for Next Quarter
Plant Corn and soy; spray null areas.
C. Ohio State University
e Planned Activities
o Finalize PELLET treatment list for field.
o Begin pelleting process for quantities of field planting.
e Actual Accomplishments
o Completed Phase 2 pelleting lab experiments.

o Conducted alternate treatment of GA for positive control (GA spray at 0.01%,
0.05%).

e Explanation of Variance

Pelleting was not started as seeds had not been delivered yet. We plan on starting this
in Year 3 QI.

Yr. 2 Annual & 4™ Quarter Report 43



ok ~M:{ iprefercap.or
REFER'S P 'Y

e Plans for Next Quarter
o Pellet seeds for field planting.
o Mail seeds to collaborators.
o Establish plots.

4. Tools for Integrated Weed Management (“WEEDS”) 3.1.43
A. Western Illinois University

o Planned Activities
Plant the herbicide carryover trial study area and apply the PRE herbicides.

e Actual Accomplishments

The herbicide carryover trial study area has been planted and the PRE herbicides
applied.

o Explanation of Variance
None noted.
o Plans for Next Quarter

The Early POST with atrazine herbicides will be applied in the next week. About 1.5
of the planted acres are slated for the repeat of the IR-4 studies.

o Publications, Presentations, and Proposals Submitted

Nasib Koirala (OSU) presented an internal proposal in an OSU seminar.
https://osu.zoom.us/rec/share/TVRSnDtdLLfk X2DUydScTpjEF2f7TwiFY9IR FHa
sDkMoiHiu-4jiDolkVa-41Q.kKt-EOvphDuHg-I-.

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.
The research aims to investigate the SCN — pennycress pathogen - plant interaction. The
team is investigating whether pennycress serves as an alternative host for SCN in a corn-
soybean field rotation. Initial full-scale field research that the team has completed has shown

8 Mark Bernards (WIU) leads the WEEDS Team.
9 Cody Hoerning and Senyu Chen (University of Minnesota) lead the SCN Team.
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there is no significant difference in SCN population densities between fallow control
treatments and those containing a pennycress winter oilseed crop. The lack of a treatment
effect in multiple field years indicates climate, especially the winter freeze, may play a
critical role in the pathogen-host interaction. Microplot experiments indicate spring female
SCN development does occur, and the magnitude of development is dependent on the fall
planting date. Additional field experiments and growth chamber experiments are ongoing to
evaluate the role of temperature in SCN development on pennycress. Germplasm screening
experiments are ongoing to evaluate pennycress lines for resistance to SCN.

A. University of Minnesota
o Planned Activities
o Collect stand count data on pennycress in field experiments.
o Collect biomass and yield data on pennycress in field experiments.

o Soil sample plots for SCN at pennycress harvest and early summer sampling
periods.

o Process SCN samples for egg counts from the field plots.
o Begin overwintering experiment in the growth chamber.

o Germplasm evaluation of pennycress lines for resistance in the UMN breeding
program.

o Set up field experiment and microplot experiment at collaborator institution
Southern Illinois University (SIU).

o Collect random samples of plants to evaluate for live females on the roots.
o Plant soybeans following pennycress harvest.

e Actual Accomplishments
o All the above-planned activities for the period were accomplished.

o Agronomic field measurements and soil sample measurements were taken from
field plots.

o Microplot and field sites were identified and prepared for planting at SIU.
o Germplasm evaluation continued with pennycress lines screened.

o A growth chamber overwintering experiment was started.
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o Plant roots were analyzed for live females.

o Soybeans were planted by relay crop into the pennycress stands.

o Explanation of Variance

All planned activities were accomplished. The Rosemount field experiment had
spring SCN field population values that were too low to continue the experiment at
that site. The experiment at this site was stopped.

o Plans for Next Quarter
o Complete soil sampling for SCN for the fall 2021 sampling period.
o Obtain yield samples for soybean.
o SCN soil sampling for fall soybean harvest sampling period.
o Process SCN samples for egg counts.
o Conduct field operations to prepare the site for next spring.
o Continue germplasm evaluations of pennycress for resistance to SCN.

o Continue growth chamber evaluation experiment to examine temperature effects
on SCN development on pennycress.

o Publications, Presentations, and Proposals Submitted

o Hoerning, C. & S. Chen. (2021, May-July). SCN-Pennycress Research for
IPREFER Collaborators and Regional Nematologists [Presentation and
Discussion]. Note: Regional nematologists from Iowa State University,
University of Missouri, and the University of Illinois were presented with the
most recent SCN research from the University of Minnesota program. IPREFER
collaborator CoverCress also participated in the meetings. Participants discussed
the research questions and future research ideas.

o Hoerning, C., S. Chen, S. Wells, D. Wyse, J. Anderson, J. & K. Frels. (2021).
SCN-Pennycress Research [Conference Presentation]. NC1197 Meeting, July 22,
2021, Ames, IA

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

10 Aaron Lorenz (University of Minnesota) leads the SELECT Team.
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Minimizing yield tradeoffs 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 relay-
planting. 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 (RROC and USDA)

o Planned Activities
o Interseed soybean varieties into pennycress.
o Harvest pennycress.

e Actual Accomplishments
o Interseeded soybean varieties into pennycress.
o Harvested pennycress.

o Explanation of Variance
Nothing to report.

o Plans for Next Quarter

o Harvest relay-cropped soybean.

OBJECTIVE 3.2 - BREEDING AND GENOMICS — PENNYCRESS IMPROVEMENT

1. Illinois State University
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Our research teams have generated high-yielding pennycress breeding lines and
identified/validated trait-improving mutations and natural variants. These were our planned
activities for the fourth quarter.

A. Planned Activities

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

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

e 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.

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

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

B. Actual Accomplishments

Field-tested over 30 CRISPR-edited lines, assessing a variety of compositional and
growth traits, including seed oil fatty acid compositions, seed meal protein content, seed
size, seed oil quantity, seed and vegetative glucosinolate content, and pod shatter.
Obtained promising results, including with respect to reduced glucosinolate lines (both
single and stacked-traits lines) showing modest reductions while growing similar to wild
type. We will be field testing again this fall in various locations to determine how robust
the phenotypes are. These mutations have been introduced into Covercress elite breeding
lines for assessment as well. Also observed were some non-desirable secondary
phenotypes in some of the lines, including delayed growth and reduced seed yields. We
will be performing RNAseq analyses to try and parse out what regulatory changes have
occurred to elicit these growth phenotypes. Encouragingly, we observed no issues with
pest or pathogen pressures on any on the lines; we will continue to monitor, especially in
larger plot growouts.

C. Explanation of Variance

Laboratory work remains somewhat reduced due to COVID-19 impacts. Unfortunately,
meetings/conferences remain via Zoom, which limits learning and networking
experiences for students and Pls alike.
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D. Plans for Next Quarter

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

Sedbrook, John. “CoverCress breeding and seed increase plots.” Attendees included
Congressmen Rodney Davis and Darren LaHood, farmers, agribusiness
representatives, and the press. Burrus Seed Farm (near Arenzville, IL), May 7, 2021
(See Photo 10 and Figure 10).

Photo 10. Field Day, Burrus Seed Farm (CoverCress & IPREFER) CoverCress CEO Jerry Steiner Congressmen Rodney
Davis and Darren LaHood, May 7, 2021. (Photo: Courtesy of CoverCress)
e Presentations

Sedbrook, John. (2021). “Developing pennycress into an oilseed cash cover crop
named Covercress for the U.S. Midwest.” NSF Convergent Food Systems
Conference. Presentation, May 15, 2021.
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Sedbrook, John. (2021). “Employing CRISPR genome editing to rapidly domesticate
pennycress into an oilseed cash cover crop called Covercress.” Agriculture & Food
Systems Institute workshop: “Gene Edited Plants: Context and Communication for
Plant Breeding Innovation.” Zoom Presentation, July 19, 2021.

e News Media

1llinois Farmer Today. Coulter, Phyllis. July 1, 2021. “New crop establishes new
harvest season.” https://www.agupdate.com/illinoisfarmertoday/news/crop/new-crop-
establishes-new-harvest-season/article 89d463ca-d920-11eb-90d4-
c309e8bdddde.html.

Jacksonville Journal-Courier. McDaniel-Ogletree, Samantha. May 7, 2021. “A new
crop soon could grow an additional source of revenue for Illinois farmers.”
https://www.agupdate.com/illinoisfarmertoday/news/crop/new-crop-establishes-new-
harvest-season/article_89d463ca-d920-11eb-90d4-c309e8bdddde.html.

Reuters. Nickel, Rod & Karl Plume. May 26, 2021. “Stinkweed to false flax: oilseeds
race to reap biofuel bonanza.” https://www.reuters.com/business/energy/stinkweed-
false-flax-oilseeds-race-reap-biofuel-bonanza-2021-05-26/.

2. University of Minnesota
A. Planned Activities

Our research teams have generated high-yielding pennycress breeding lines and
identified/validated trait-improving mutations and natural variants through multistate
testing. These were our planned activities for Year 2-Q2:

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

B. Actual Accomplishments

e We continue to evaluate new EMS-induced mutations conferring high-priority traits,
including the core domestication traits and value-added traits of higher total seed oil
content, larger seed size, and high-oleic seed oil.

C. Explanation of Variance

e Laboratory work remains reduced to about 50% of pre-COVID levels due to the need
for social distancing. Students in the lab work in shifts.
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