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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, Southern Illinois University, 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 (“USDA-NIFA”).  

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, Southern Illinois University, 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, Southern Illinois University, 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, Southern Illinois University, 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) 
 

Quarterly Report: February 1, 2021 – April 30, 2021 
 

PROJECT ADMINISTRATION AND GOVERNANCE 

We accomplished the following project governance and administrative tasks during the second 
quarter of Year 2. 

1. Planned Activities  

• Conduct a virtual second annual meeting on August 3-4, 2020. We will highlight Year 1 
accomplishments and organize Year 2 activities. 

• Continue improving project website and integration with social media platforms.  

• Begin uploading project data to UMN GEMS web-based platform with the ultimate goal 
of having the final project data reside in the MN DRUM data repository. 

• Discuss agreement with Purdue University to conduct land-use change assessments for 
Carbon Intensity scoring for aviation fuels. 

• Hired an additional two undergraduate students to assist with greenhouse and laboratory 
experiments. 

2. Actual Accomplishments 

• Completed summer intern website pages, links to field days, collaborator videos, and 
integrated links for other NIFA CAP projects.  

• Selected two interns (Ross Sousa and Tommy Wood) for the 2021 summer internship 
program.  

• We hired four undergraduate students (Alex Shaw, Hannah Carlock, Tommy Wood, and 
Lucas Unland to assist with greenhouse and research plot maintenance at the WIU 
research farm. 

• Completed guidelines and descriptors for plant breeding and agronomy studies for 
depositing data in the UMN data banks. 

• Continue publicizing the IPREFER project in farm-related media (See Exhibit A). 
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• Purdue University has completed the land-use change assessments for Carbon Intensity 
scoring for both biodiesel and renewable fuels. We are waiting on the finalized report. Jet 
fuel will be added pending the final results of the first two products. 

3. Explanation of Variance 

Western Illinois University is beginning to loosen COVID-19 restrictions. Spring field days 
are proceeding as planned as in-person events on May 4 and May 20, 2021, but we may have 
to restrict attendance. 

4. Plans for Next Quarter 

• Begin organization of 3rd annual meeting of IPREFER to occur in August 2021. Due to 
COVID restrictions, the annual meeting will be virtual and hosted by WIU. 

• Adjust IPREFER Advisory board by adding representatives for large scale producers for 
both southern and northern regions  

• Initiate Year 3 funding sub-awards to collaborators  

5. Publications, Presentations, and Proposals Submitted 

• Education Presentations 

Classroom lecture in AGRN-472 Principles of Plant Breeding regarding pennycress 
breeding and gene editing. Eleven undergraduate students, April 2021. Initiated and 
selected EMS mutant plants for heat stress symptoms in pennycress as a classroom 
laboratory. 

• Outreach Presentations 

o Guest speaker, Scouts of America, Pennycress basics and the IPREFER project. 17 
Student participants and parents from troop 315 in West Central Illinois. Macomb, IL. 
April 13, 2021 (Photo 1) 

o Plant breeding student working on pennycress project (Cassidy Crow) selected for 
WIU recruitment campaign. April 28, 2021 (Photo 2). 
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Photo 1. Scouts of America, Pennycress Basics, and the IPREFER Project. 17 Student participants and parents from 
Troop 315 in West Central Illinois. Macomb, IL. April 13, 2021. 

 
 

 
Photo 2. Plant breeding student working on pennycress project. Cassidy Crow was selected for the WIU recruitment 
campaign. April 28, 2021. 
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OBJECTIVE 3.1 – AGRONOMIC MANAGEMENT  

1. Yield Trade-off Leveraging Corn Relative Maturity and Desiccants (“CRM”) 
(Objective 3.1.1)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). 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.  

Minnesota (USDA and RROC), Western Illinois University, Ohio State University and 
Illinois State University  

• Planned Activities  

o Process corn samples for yield. 

o Measure plant densities and percent green cover of pennycress before winter 
freeze. 

o Setup standardized spreadsheet for data recording/storing. 

o Search to fill postdoc positions for agronomic studies. 

o Fertilize pennycress in all treatments. 

o Flag out Year 2 location and take soils samples - send to Alex Hard. 

o Measure pennycress plant densities and percent cover. 

o Assess pennycress growth and development. 

o Plant soybean. 

o Harvest pennycress. 

• Actual Accomplishments 

o Corn grain samples for yield have been processed and yields calculated. 

 
1 Russ Gesch (USDA-ARS) leads the CRM team. 
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o Emerged pennycress plant densities and green cover were measured in all but the 
95 d corn plots (very few seedlings have emerged before freezing). 

o Initial soil samples have been ground and sent for chemical/physical analysis. 

o We hired a Postdoc. 

o All plots were fertilized. 

o Samples were sent to UMN in care of Alex Hard. 

o Assessed pennycress phenology and flowering. 

• Explanation of Variance 

o Pennycress stand densities and green cover could not be assessed in 95 d corn 
plots due to plants only beginning to emerge. 

o Drought has impacted the soybean and delayed pennycress maturation.  

• Plans for Next Quarter 

Standardize spreadsheets for data recording and storage. 

• Publications, Presentations, and Proposal Submitted 

o UMN/IPREFER Virtual Field Day. 

o ISU Field Day 

2. Corn Residue Management ("DISC") (Objective 3.1.2)2 

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), Western Illinois University, Ohio State University, 
and Illinois State University 

 
2 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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• Planned Activities 

o Process corn sample for yield. 

o Measure pennycress plant densities and percent green cover. 

o Setup standardized spreadsheets for data recording/storage. 

o Fertilize pennycress in all treatments.  

o Flag out Year 2 location and take soils samples and send to Alex Hard. 

o Prepare field day presentations. 

• Actual Accomplishments 

o Corn grain samples taken this past fall have been processed and yields calculated. 

o Pennycress plant densities and % green cover could only be measured in the 
silaged control plots because plants in the other treatments for this study were 
only beginning to emerge prior to winter freeze-up.  

o We have taken multiple plot pictures. 

o Soil samples taken last summer for site characterization have been sent for 
chemical/physical analysis. 

o Fertilized PC in all treatments  

o Flagged out Year 2 location and take soils samples - send to Alex Hard 

o Measured PC plant densities and % cover 

o Prepared field day presentations (See Photo 3). 

• Explanation of Variance 

Pennycress stand densities and green cover could not be assessed in 95 d corn plots 
due to plants only beginning to emerge. 

• Plans for Next Quarter 

o Assess pennycress growth and development. 

o Plant soybean. 

o Harvest pennycress. 



 
 

Quarterly Progress Report: February 2021 – April 2021 7 

o Standardize spreadsheets for data recording and storage. 

• Publications, Presentations, and Proposal Submitted 

None this quarter. 

 

 
Photo 3. IPREFER and UMN (virtual) Field Day, Apr. 21, 2021. 

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

3.1.3)3 

A. Minnesota (USDA and RROC), Illinois State University, and Ohio State University 

• Planned Activities 

o Record the residue type for this study (PREFERRED: no residue or clean till, 
grain corn residue post-harvest, or soybean residue post-harvest). The number of 
sites desired: three in MN, two in IL, two in WI, and three in OH. 

o Collect a composite 8” soil sample to characterize the site (analyze for CEC, 
percent OM, pH, soil P, K, Ca, and Mg – base soil analysis). Also include the 
information related to the predominant soil series from the Web Soil Survey. 

 
3 “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 Ideally, the planting date would be mid-late September. Seed envelopes should be 
broadcast into plots (4 ft x 4 ft), with a 2 ft border around each plot to allow for 
sampling. One envelope should be used per plot using the provided plot map. 

o Assess stand around first frost (early-mid November) using a 0.25m2 area in each 
plot. Collect one image from a consistent height and process using Canopeo, 
using a similar procedure to broadcast treatments in the Residue study. 

• Actual Accomplishments 

o Land is earmarked at each intuition for the PELLET 2021 Fall rollout 

o Conversion to Workday internally caused some challenges, but materials are 
ordered and received to continue pelleting activities. 

o We established a repeatable procedure for pelleting seeds. 

o We quantified fall establishment in breeding trial plots. 

o We quantified fall establishment in agronomic trial plots. 

o We secured a land area for the PELLET trial at a new Ohio location for planting 
Au21. 

o We completed the initial pelleting germination screen (See Table 1) 

o We participated in conference calls with the Education objective. 

Table 1. Germination percentage of pennycress at different Genotype and pelleting treatments under  
Pelleting GA Pelleting GA Soak Control 

MN 106 86.33b A 94.00a A 97.16a A 53.66c B 
MN106NS 51.16b B 94.83a A 94.83a A 19.17c C 
TT8 55.33c B 63.66ab B 84.5a B 72ab A 
B3 40.16b B 94.50a A 96.00a A 27.33c C 
Letters denote significant differences among treatments with factors at the 0.05 probability level. Capital 
letters denote differences among germplasm within each seed treatment. Small letters denote differences 
among seed treatment within each germplasm. 

 
 

• Explanation of Variance 

o We have not started a staging guide for pennycress as conversations with other 
team members have yet to occur. 

• Plans for Next Quarter 
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o Assess winter survival in March-early April. Collect a spring stand count and 
Canopeo image from each plot as was done in the fall. 

o Apply 40 lbs N/ac broadcast as urea prior to bolting. 

o In mid-May, assess crown integrity and inspect leaves for lesions. Check five 
plants and provide a percent leaf coverage for each. 

o Prior to harvest, assess stem lodging on a percentage basis (percent of plants 
experiencing lodging, note if lodging is light, moderate, or severe as well based 
on stalk angle from erect). 

o Hand harvest 0.25m2 and thresh plants for assessment of seed yield, harvest 
moisture, and seed quality. 

o Advise graduate student. 

o Order materials to facilitate activities. 

o Begin seed pelleting experiments. 

o Evaluate establishment in Fall 2020 breeding trial. 

o Evaluate establishment in Fall 2020 agronomic trials. 

o Participate in conference calls to discuss efforts. 

o Oversee graduate student research projects. 

o Assess pennycress winter survival.  

o Continue pelleting assessments. 

4. Tools for Integrated Weed Management (“WEEDS”) 3.1.44 

A. Western Illinois University 

• Planned Activities 

o Spray and rate IR-4 herbicide studies. 

o Take stand counts on herbicide carryover studies. 

• Actual Accomplishments 

 
4 Mark Bernards (Western Illinois University) leads the WEEDS Team. 
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o Sprayed and rated IR-4 herbicide studies. 

o Took stand counts on herbicide carryover studies. 

• Explanation of Variance 

None noted. 

• Plans for Next Quarter 

o Conduct harvest IR-4 and herbicide carryover studies. 

o 2. Plant corn and spray herbicide carryover studies.   

o 3. Plant corn for DISK and CRM studies. 

• Publications, Presentations, and Proposals Submitted 

Presented a poster summary of University of Minnesota data on pennycress injury 
and yield response after pre and early post-emergence herbicide application at the 
Weed Science Society of America Annual Meetings. 

5. Monitor Soybean Cyst Nematode (Heterodera Glycines, SCN) in the cropping rotation 
(“SCN”) (Objective 3.1.5)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 system. Preliminary results indicate no increase in SCN 
population density in pennycress compared with the no cover crop treatment. It is possible 
that pennycress as a winter cover crop does not support SCN reproduction, or pennycress 
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. University of Minnesota  

• Planned Activities 

o Perform end of 2020 season soil sampling for SCN. 

 
5 Cody Hoerning and Senyu Chen (University of Minnesota) lead the SCN Team. 
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o Complete germplasm evaluation of pennycress lines. 

o Acquire soybean seed for susceptible and resistant spring planting treatments.  

o Prepare experimental protocol for 2021-2022 field season. 

o Submit protocols are stations where experiments are established. 

o Contact research managers on labor needs and expectations.  

o Organize and review agronomic and nematode data collected in Fall 2020. 

• Actual Accomplishments 

o All the planned activities for the period were accomplished.  

o Completed the end of 2020 season soil sampling for SCN. 

o Completed germplasm evaluation of pennycress lines. 

o Acquire soybean seed for susceptible and resistant spring planting treatments.  

o Prepare experimental protocol for 2021-2022 field season 

o Submit protocols are stations where experiments are established. 

o Contact research managers on labor needs and expectations.  

o Organize and review agronomic and nematode data collected in Fall 2020. 

• Explanation of Variance 

o All planned activities were accomplished. The Illinois sites were delayed one 
year, as was previously described. The sites will be prepared this spring, and the 
pennycress will be planted in Fall 2021.  

• Plans for Next Quarter 

o Collect agronomic measurements. 

o Collect pennycress biomass and yield data. 

o Soil sample for SCN. 

o Process SCN samples for egg counts. 

o Apply fertilizer. 
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o No-till drill soybean into pennycress at the appropriate physiological level.  

• Publications, Presentations, and Proposals Submitted 

Hoerning, C. (2020). Evaluating Winter Annual Oilseeds as Alternative Hosts to 
Heterodera Glycines. Unpublished manuscript, University of Minnesota. 

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

• Planned Activities 

o Monitor growth and development of pennycress 

o Apply POAST to control for wheat volunteers. 

o Apply N fertilizer based on BMP. 

• Actual Accomplishments 

o Checked in on SOYSELECT Pennycress (4/21/2021). Mostly fall emerged 
pennycress, and relatively uniform. Some weeds are still in the rosette stage.  

o Applied POAST to site to control grass weeds and volunteer spring wheat 

 
6 Aaron Lorenz (University of Minnesota) leads the SELECT Team. 
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o Applied Nitrogen fertilizer. 

• Explanation of Variance 

o Nothing to report. 

• Plans for Next Quarter 

o Monitor flowing timing and pennycress maturation. 

o Relay plant soybean panel. 

o Harvest pennycress. 

 

OBJECTIVE 3.2 - BREEDING AND GENOMICS – PENNYCRESS IMPROVEMENT 

1. Illinois State University 

Through multi-state testing, 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 third quarter. 

A. Planned Activities 

• Utilize marker-assisted selection and CRISPR gene editing to complete the 
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 

• New CRISPR-edited transgene-free mutants designed to reduce seed glucosinolate 
levels, increase oil content, or increase seed size were transplanted into the field in 
early April and are growing well. We should get relevant in-field growth and 
compositional data next quarter. We also have, growing in the field, triple-stack 
CRISPR mutants having reduced erucic acid, reduced seed glucosinolate content, and 
reduced seed coat fiber (two triple-stack genotypes along with single and double 
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mutants). The plants are growing well, so we should obtain quality data. These data 
are slated for inclusion in a high-profile manuscript to be submitted this fall. 

• We purchased a new Licor LI-6800F Portable Photosynthesis and Fluorescence 
System and used it on field growing pennycress plants of different genotypes to 
acquire data on photosynthetic efficiencies, carbon assimilation, and water use 
efficiency at various temperatures from near freezing to near 33 degrees C. These 
data showed meaningful differences between genotypes and identified the optimal 
temperature for pennycress photosynthetic efficiency. 

• A visiting Fulbright Scholar from Egypt joined our lab in March and will be 
conducting research on this project through December of 2021. 

C. Explanation of Variance 

Laboratory work remains somewhat reduced due to COVID-19 impacts. Everyone in the 
lab has gotten vaccinated near the end of this reporting period, so hopefully, productivity 
will return to normal or near normal. 

D. Plans for Next Quarter 

We will continue to work on the aims stated above. 

E. Publications, Presentations and Proposals Submitted 

• Publications 

o Jarvis, B.A., T.B. Romsdahl, M. McGinn, T.J. Nazarenus, E.B. Cahoon, K.D. 
Chapman & J.C. Sedbrook. (2021). “CRISPR/Cas9-induced fad2 and rod1 
mutations stacked with fae1 confer high oleic acid seed oil in pennycress (Thlaspi 
arvense L.).” Frontiers Plant Sci. 12:652319. 
https://doi.org/10.3389/fpls.2021.652319. 

o Marks, M.D., R. Chopra, & J.C. Sedbrook. (2021). “Technologies enabling rapid 
crop improvements for sustainable agriculture: Example pennycress (Thlaspi 
arvense L.).” Emerg. Topics Life Sci. ETLS20200330. 
https://doi.org/10.1042/ETLS20200330.  

• Patent Awarded 

Patent No. US 2021/0084936 A1. Mar. 25, 2021. Low Glucosinolate Pennycress 
Meal and Methods of Making. Tim Ulmasov, John C. Sedbrook, Michael David 
Marks, Michaela G. McGinn, Cristine Handel, Ratan Chopra, Brice Allen Jarvis. 
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https://patentimages.storage.googleapis.com/05/45/0b/fb62b66f6883d4/US20210084
936A1.pdf 7 

• Presentation 

Illinois State University Lexington Farm, April 16, 2021. Speakers: Nicholas Heller 
(Organizer and speaker), John Sedbrook, Bill Perry, Chris Aulbach & L. C. Yang 
(See Exhibit B).8  

• News Media 

Illinois Farmer Today. Phyllis Coulter. April 30, 2021. “Agronomist: Creating new 
crop like flying plane while building it.” 
https://www.agupdate.com/illinoisfarmertoday/news/crop/agronomist-creating-new-
crop-like-flying-plane-while-building-it/article_9389b3e8-a860-11eb-bd1e-
c735fd4156a8.html. 

2. University of Minnesota 

A. Planned Activities 

Through multi-state testing, 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 Year 2-Q2:  

• Utilize marker-assisted selection and CRISPR gene editing to complete the 
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 

 
7 Tim Ulmasov, John C. Sedbrook, Michael David Marks, Michaela G. McGinn, Cristine Handel, Ratan Chopra, 
and Brice Allen Jarvis are part of the IPREFER project. 
8 Nicholas Heller (Organizer and speaker), John Sedbrook, Bill Perry, Chris Aulbach are part of the IPREFER 
project 
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• 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.  

• We have submitted genomic DNA for 500 new EMS lines to build a mutation library 
for pennycress. 

• We have coordinated the collections of 500 natural accessions across different parts 
of the globe and are growing them for developing a resequencing resource for 
pennycress improvement.  

• Backcrossing of core-domestication traits is on track, and we should have BC3 or 
BC4 for low erucic, reduced pod shatter, early flowering, and reduced glucosinolates 
by the end of the 2021 summer. 

• IPREFER variety trials were evaluated for their establishment in spring 2021 and 
their flowering time, and we anticipate harvesting these trials in middle of June.  

• We have isolated 10 good lines with high oleic, reduced shatter, and reduced 
glucosinolates for testing in fall 2021. 

• We have also started genotyping and purifying seeds with the high oleic reduced 
shatter trait for future release as a cultivar. 

C. Explanation of Variance 

• 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. 

• Our lead breeder left the program, and we had some challenges with IPREFER strip 
trials because of winter annual weeds.  

D. Plans for Next Quarter 

We will continue working on the aims stated above. One manuscript was submitted and 
is currently being revised. We will submit an additional manuscript in the second half of 
2021. 

E. Publications, Presentations and Proposals Submitted 

• Presentations 

Development of gene mutation index in field pennycress (Thlaspi arvense L.), ICAR 
2021 (June 2021). 
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• Publications 

None this quarter. 

• Professional Conferences /Meetings  

None this quarter. 

3. Western Illinois University 

A. Planned Activities 

• Transplant winter and spring type advanced breeding lines to the WIU greenhouse.  

• Initiate fertilization experiment investigating nitrogen and phosphorus effects on 
pennycress plant structure, flowering time, overall seed yield, and seed oil traits. 

• Initiate large EMS mutant screen for heat stress-tolerant pennycress lines. 

• Organize in-person field days at WIU farms pending COVID-19 restrictions. 

• Begin spring assessment of WIU research plots for winter survival and flowering 
dates. 

• Maintain research plots with hand weeding and plot labeling. 

B. Actual Accomplishments 

• Completed initial winter survival and flowering notes for all field experiments in 
Macomb. Stand establishment of all plots was excellent. (Photo 4) 
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Photo 4. WIU research plots in Macomb, Illinois. April 20, 2021. The plots are in full bloom and looking great. 

 
• Completed growouts in the WIU greenhouses of select ISU gene-edited breeding 

lines containing traits of interest, including early flowering, low erucic acid, low 
glucosinolates, low fiber, high oil, large seed size, and thick stems (Photo 5).  

 

 
Photo 5. ISU gene-edited breeding lines of pennycress in the WIU greenhouse, April 2, 2021. 
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• Advanced winter-type breeding lines with traits of interest including compact flower 
stem, early flowering, improved germination, reduced seed coat fibers, and large seed 
size were increased in the greenhouse.  

• Completed large undergraduate research experiment investigating fertilizer treatments 
with combinations of nitrogen and phosphorus on four different breeding lines of 
pennycress in the WIU greenhouses. We are waiting to complete the seed and seed oil 
analyzes. 

• Completed EMS mutant screen for heat tolerance in the greenhouse in collaboration 
with the IPReP pennycress project. 

C. Explanation of Variance 

Western Illinois University is beginning to loosen COVID-19 restrictions. Spring field 
days are proceeding as planned as in-person events on May 4 and May 20, 2021, but may 
be restricted to a limited number of attendees per day. 

D. Plans for Next Quarter 

• Complete harvesting of winter and spring type advanced breeding lines at the WIU 
greenhouse.  

• Complete harvesting fertilization experiment investigating nitrogen and phosphorus 
effects on pennycress plant structure, flowering time, overall seed yield, and seed oil 
traits at the WIU greenhouse. 

• Harvest large EMS mutant screen for heat stress-tolerant pennycress lines. 

• Organize and conduct in-person field days at WIU farms on May 4, 2021, and May 
20, 2021. Participated in Illinois State University Pennycress Field Day (4/16/21). 

• Maintain research plots with hand weeding and plot labeling. 

• Prepare plot combine for harvesting research plots at WIU, OSU, ISU, CoverCress, 
and UW in May and June. 

• Receive optical seed sorter for cleaning yellow seeded pennycress lines. Complete 
calibration and establish protocols for operation. 

• Host summer interns Ross Sousa and Tommy Wood to complete studies on GA seed 
treatments and nitrogen fertilization experiments.  

E. Publications, Presentations and Proposals Submitted 
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OBJECTIVE 3.3 - CHARACTERIZATION OF PENNYCRESS ECOSYSTEM SERVICES 

The goal of the water quality component of the Ecosystem Services group is to assess 
pennycress's potential to function as a cover crop.9 

1. Planned Activities  

The spring objectives are still ongoing, and our specific objectives were to: 

• Sample pennycress and weed biomass over the growing season. 

• Sample soil porewater near the root zone of the cover crops (30cm) compared to 
reference plots. 

• Finish installation of ISCO automated samplers and data loggers and sample tile water 
leaving the reference and pennycress plots while working on getting funding to 
instrument the fertilized pennycress plot tile drainages. 

• Sample soil fertility.  

• Sample soybean cyst nematodes. 

• Complete soil analyses for time 0 carbon sequestration with depth experiment and sample 
spring cover crops on carbon sequestration (Rob Rhykerd, Illinois State University). 

• Assist Frank Forcella (Minnesota) in collecting native pollinators on pennycress. 

• Estimate pennycress seed yield at the end of the growing season. 

• Hire a new graduate student to study nutrient losses in tiles and hire field assistants. 

• Complete analysis of fall/winter data for:  

o Soybean yields. 

o Soybean Cyst Nematodes. 

o Soil Fertility. 

o Soil porewater.  

2. Actual Accomplishments  

 
9 Bill Perry (Illinois State University) leads the Characterization of Pennycress Ecosystem Services Objective. 
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• We managed to establish a robust stand of pennycress last fall, even during the dry 
conditions that affected germination and stand uniformity compared to 2019. In addition, 
the frequent light spring rains promoted spring germination (Figure 1 and 2). 

• We sampled pennycress and weed biomass four times this spring and will sample one 
more time prior to harvest, the first week of June 2021, when we will also estimate 
pennycress seed yield. Pennycress biomass in the nitrogen amended plots germinated and 
grew faster in the early spring than unfertilized plots, but by May 10, 2021, the 
pennycress biomass in the unfertilized plots was similar. 

• We sampled soil pore water after each rain event with greater than 0.5” of rain using soil 
lysimeters, PVC tubes with porous ceramic cups on the ends. The lysimeters were put in 
place in October after soybean harvest and have been in all winter. The spring rains did 
not have enough rain to reach the root zone, 30 cm, and limited soil pore water data 
collection. While sampling plant biomass, we observed numerous bird nests not seen in 
previous years and which were absent in rye cover crops (Figure 3). 

• We installed ISCO automated samplers and data loggers, and everything is working well. 
We, however, did not receive enough rain in the fall or winter of 2020 and the spring of 
2021 was dry until 2.7 inches of rain on May 8, 2021, when the stream flooded (Figure 
4). 

• We collected weekly pollinator samples for Frank Forcella, but honeybees in St. Louis, 
MO, were seen by Cris Handel (CoverCress) (Figure 5). 

• Matt Nugent has completed the analysis of the time 0 soil analysis in the carbon 
sequestration project. He graduated in May, and a new student will replace him this 
summer (Figure 6A). 

• We have had a graduate student, Ryan Meyer from Drake University, join our team (not 
pictured). 

• We have one intern, Alex Hafner, join the team as of May 17, 2021 (Figure 6B). 

• We have hired two part-time undergraduate assistants, Ben Bugno and Tom Harvolic 
(Figure 6C). 
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Figure 1. A) Low resolution aerial view of north pennycress plots on April 14th. B) Magnified view 
showing white squares of paper where manual biomass estimates have been taken. These photos 
have a corresponding image that can estimate biomass and nitrogen content in the plant biomass. 
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Figure 2. A) Pennycress plot looking from the northwest corner of the norther plots back to the farm. B) The 
separation between the reference and pennycress plots in the northern part of the north plots in Figure 1 
C) Reference and pennycress plots in the south fields showing shorter pennycress that was mostly spring 
germinated. 
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Figure 3. Pennycress plots are home to a lot of wildlife, including A) ground-nesting robins and B) eastern 
meadowlarks or red-winged blackbirds that have been parasitized by brown-headed cowbirds, and C) another nest 
of either eastern meadowlarks or red-winged blackbirds.  
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Figure 4. Flood on May 8th when tiles started for flow. A) The south plots looking east along the reference (left) and 
pennycress plots (right) and B) The tile samplers in the northwest corner of the northern plots.  
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Figure 5. Native pollinator on pennycress and B) honeybee on pennycress in St. Louis, MO (Photo Courtesy of Cris 
Handel. 
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Figure 6. 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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3. Explanation of Variance 

We are on track to accomplish the objectives of our studies and are only hampered by the 
lack of rain. The dry fall limited establishment to the pennycress stand, but this year we will 
plant the commercial golden seed strains of pennycress that have better germination rates. 
The lack of rain has hampered soil pore water and sub-surface drainage sampling. To date, 
we have only received one storm large enough to result in tile flow. We are working out the 
logistics and hydrology of sampling the drainage water for volume and nutrients. The tile 
water has so few suspended particles that the flow meters are having difficulty measuring 
water velocity. 

We will have sampled soil fertility, soybean cyst nematodes, pennycress seed yield by the 
first week of June. 

4. Plans for Next Quarter 

The plans for the end of the spring and summer will focus on data analysis and taking 
samples for the end of the pennycress crop and the start of the corn crop. We will 
specifically: 

• Sample subsurface drainage for: 

o Discharge – the amount of water leaving the plots. 

o Dissolved nutrient concentrations in the subsurface drainage water as milligrams per 
liter 

o Calculate the loads or mass loss of nitrogen and phosphorus from the subsurface 
drainage, which is the discharge multiplied by the nutrient concentration and is 
expressed as kilograms per time period.  

o The lysimeters will be removed, cleaned, and prepared for next fall. 

• Plant biomass and Diversity  

o Finish sampling pennycress and weed biomass.  

o Estimate pennycress seed yield. 

o Analyze a portion of the pennycress and weed biomass on the last sampling date to 
determine carbon and nitrogen content to estimate nitrogen immobilization per acre.  

• Soils  

o Complete sampling and analysis for soil fertility and soil organic carbon  
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o Complete and analyze soybean cyst nematode egg counts.  

• Carbon Sequestration 

o Collect samples under the reference, rye, clover and pea, and pennycress treatment 
plots  

o Analyze for soil organic carbon, soil fertility, and a range of other parameters 

• Establish a stand of corn following pennycress. 

• Analyze mineralization of pennycress relative to cereal and annual rye. 

We are also developing another side project for Ryan Meyer and Alex Hafner to study the 
mineralization of pennycress, pennycress with low glucosinolates, cereal rye, and annual rye. 
An issue with cover crops is the return of nutrients to the subsequent cash crops, corn or 
soybean, and how the cash crop yield is affected. We will examine the loss of biomass and 
nitrogen from the samples over time which will be modeled as a negative exponential as they 
release nutrients to corn. We predict the lower C:N ratio of pennycress will decompose faster 
and return nutrients to following cash crops faster than rye.  

5. Publications, Presentations and Proposals Submitted  

• Publications  

None this quarter. 

• Professional Conferences /Meetings  

Illinois State University Pennycress Field Day, Apr. 16, 2021. Normal, IL (See Photo 6). 
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Photo 6. Bill Perry, Illinois State University "Pennycress Field Day." Apr. 16, 2021. 

 
• Proposals 

Illinois Nutrient Research Education Council (NREC): “Assessing Diverse Cover Crops 
for Carbon Sequestration, Mineralization, N and P Efficiency, and Economic Impact on 
Illinois Crops Rotations.” Rhykerd, Heller, Sedbrook, and Perry. 

 

OBJECTIVE 3.4 - LIFE CYCLE SUPPLY CHAIN DEVELOPMENT 

1. Planned Activities  

• The AURI team will make a presentation in March 2021 to show all the details in their 
plan and guarantee all needed planning for post-harvest operations are in place. 

• CoverCress will make a presentation on its economic model in March 2021. 
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• Purdue will complete its Carbon Intensity work which will contain a detailed sensitivity 
analysis. 

2. Actual Accomplishments (See Exhibits C & D) 

• The carbon evaluation project with Purdue University is in process and results will be 
released once the final data verification is completed. 

• AURI has scoped grain cleaning, drying, and storing for the 2021 harvest, as well as 
small crush batches on the same harvest. A CoverCress agronomist and four AURI 
personnel are in line with sample sizes and needs. Both AURI and CoverCress’ long-term 
grain storage studies show stability at six months. AURI is also continuing its work with 
biodiesel. 

• CoverCress has described all its supply chain approach based on partnerships and is 
pursuing actionable large-scale grain handling. 

3. Explanation of Variance 

No variances were noted. 

4. Plans for Next Quarter 

• Continue long-term grain storage studies and present data from AURI and CoverCress on 
Wild Type (WT) Pennycress and Golden Pennycress storage. 

• Continue updating and optimizing economic modeling.  

• CoverCress will supply IPREFER with Golden Pennycress for next season’s IPREFER 
agronomy studies and field trials. 

5. Publications, Presentations, and Proposals Submitted 

None at this time. 

 

OBJECTIVE 3.5 AND 6 - EDUCATION, EXTENSION, AND OUTREACH 

1. Planned Activities 

• Continuing piloting activities from the project book, as the pandemic allows. 

• Sharing potential cover crop projects through 4-H club meetings throughout central 
Illinois. 
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• Complete peer review with IPREFER scientists and begin a 4-H review of the 
curriculum. 

• Follow through with the plan to launch the 4-H project book. 

• Publish case studies developed by IPREFER faculty in online databases. 

• Admit the 2021 cohort of IPREFER interns. (See Exhibits E, F & G) 

2. Actual Accomplishments 

• Piloted activities from the project book with three 4-H clubs across the Fulton-Mason-
Peoria-Tazewell Unit in Illinois. 

• Continued conversations with state-level 4-H staff to ensure the 4-H project book can be 
launched on time. 

• Supported environmental science researchers participating in Illinois State University's 
High School Research Symposium. 

• Collected and analyzed data for the spring field days hosted by IPREFER collaborators 
(Figure 7). Wilcoxon-signed rank tests indicated statistically significant gains in all 
conceptual areas, except for knowledge about potential economic benefits at the UMN-
hosted field day (Figure 7c). 

• Revision of the IPREFER internship evaluation survey 

• Delivered CoverCress field days: https://docs.google.com/spreadsheets/d/1hea2osd0v-
iFTSl3HwaUB72Ur6pRLQDSTheJbV8NJEI/edit?pli=1#gid=0 

• Admitted the 2021 IPREFER intern cohort, one of which will work on an Extension 
management book for their internship. 

• Started discussions related to staging and management guides with Kyle Verhoff 
(IPREFER intern). 

3. Explanation of Variance 

• Revising the project book to be at a middle school reading level has required more time 
than anticipated, which pushed back the review by IPREFER scientists. 

• Hiring support staff to complete case studies took far longer than anticipated. 

4. Plans for Next Quarter 
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Working primarily from June to August 2021, we should accomplish the following: 

• Continuing piloting activities from the project book, as the pandemic allows, and sharing 
potential cover crop projects through 4-H club meetings throughout central Illinois. 
Summer workshops have been set up to serve six counties with partners, including 4-H 
and the YWCA. 

• Complete peer review with IPREFER scientists and begin 4-H review of the curriculum. 

• Follow through with the plan to launch the 4-H project book. 

• Publish case studies developed by IPREFER faculty in online databases. 

• Continue evaluating and analyzing education/outreach/extension programs hosted by this 
team and IPREFER collaborators. 

• Prepare a management and staging guide for internal review. 

• Evaluate the IPREFER internship. 

• Attend and present at the annual IPREFER meeting. 

5. Publications, Presentations, and Proposals Submitted 

• Hagaman, M. “Products from pennycress: Fallow land to fruitful products.” Illinois State 
Fair STEM Playground.  

• Koirala, N. April 23, 2021. Graduate Colloquium presentation: 
https://osu.zoom.us/rec/share/TVRSnDtdLLfk_X2DUydScTpjEF2f7TwiFY9lR_FHasDk
MoiHiu-4jiDolkVa-4IQ.kKt-EOvphDuHg-l- 
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Figure 7. Self-reported pennycress knowledge gain as a result of two field days conducted in spring of 2021. Solid 
lines indicate knowledge gain at the ISU-hosted field day. Dashed lines indicate knowledge gain at the UM-hosted 
field day. Wilcoxon-signed rank tests indicated statistically significant gains in all conceptual areas, except for 
knowledge about potential economic benefits at the UMN-hosted field day (c).





Illinois State University
Cover Crop Field Day

- 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
demonstration at field-scale

ecosystem services
weed suppression

domestication and improved genetics

Annual Rye
Radishes, Clover, Oats, Peas

Many ways of planting and managing
Cereal Rye

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



Supply chain team update – 03/19/2020

Carbon related efforts: Grain handling efforts:
• Dr. Farzad will deliver results of a 

base case and 2 sensitivity analysis 

of ILUC CI next week and it will be 

sent to the iprefer management 

team.  

• UMN PhD student started program 

to work on LCA and economic 

modeling for pennycress. It will 

include models for north and south 

Midwest business plans (relay / corn 

soy rotation)

• AURI’s long term grain and meal 

experiments show stable results (no 

changes) in composition after 6 

monhts. The 9 month samples will be 

presented in a month.  
• Detailed plans for the post harvest 

handling and studies to be presented 

at the April team meeting. Studies will 

be focused on AURI’s capabilities for 

small crush batches and CoverCress 

larger seed handling partners for 

commercial like volumes.

New team leader:
• Mike DeCamp will start as supply 

chain team leader in April



 

NEWS  
for immediate release 
March 24, 2021  

 
The First ‘Cash Cover Crop’ Edges Closer to Commercialization  

CoverCress Inc. announces $8 million in partner funding for new low carbon oilseed 

(ST. LOUIS) – Midwestern farmers are one step closer to the prospect of growing a new cover crop that 
will generate a cash margin while supporting regenerative agriculture. CoverCress Inc. announced it has 
raised another $8 million to fund its final stage of crop development and scale up for its first commercial 
planting for the fall of 2022. 

Bunge Ventures Ltd., the venture capital arm of the leading global agribusiness and food company 
Bunge (NYSE: BG), led the Series B-1 financing round. REG Ventures, LLC, a subsidiary of Renewable 
Energy Group, Inc. (Nasdaq: REGI), a leading U.S. producer of biodiesel and renewable diesel, was 
another new strategic investor.  

The innovative company is developing a new winter oilseed crop under the CoverCressTM brand. It’s 
planted near corn harvest, and harvested immediately before soybean planting, enabling three full 
season crops in two seasons. Derived from field pennycress, a native winter annual, the low carbon 
intensity oil from the plant represents a new scalable source of material for producing fuels like 
renewable diesel, biodiesel and sustainable aviation fuel. 

“The game changer is that unlike other cover crops, the CoverCress seed has the potential to deliver a 
cash profit margin for the farmer,” said CoverCress Chief Operating Officer Mike DeCamp. “This new 
round of funding reflects the downstream demand we anticipate for CoverCress oil and meal.” 

Scientists used plant breeding to increase yield and accelerate maturity, as well as advanced gene 
editing tools to improve the oil and meal quality. Billed as the “cash cover crop,” the CoverCress crop 
generates revenue as animal feed, either as a whole grain feed ingredient, or when processed, as a high-
protein meal in addition to the low carbon intensity oil. 

The plant offers the environmental benefits of other winter cover crops, grown during the offseason on 
existing corn and soybean farmland. Cover crops are known to sequester additional soil carbon, as well 
as reduce soil erosion and improve water quality. 

“We are pleased to invest in this business that provides farmers with a tremendous opportunity to 
address global climate challenges by growing new crops that help lower carbon emissions,” said Bunge 
Ventures Chief Investment Officer and Managing Director Nanda Kumar Puthucode. “The CoverCress 
crop is an exciting new regenerative non-GMO cover crop that offers many potential applications as 
fuel, feed and food.” 



 
Combined with an extended commitment of funding from other partners, including Bayer, this new 
round of funding gives the company buy-in from the entire supply chain, DeCamp said. He added that it 
will give the company enough runway to deliver on its plan to begin commercial production by fall of 
2022. 

“Bio-based diesel is making a real impact by reducing carbon emissions today,” said REG President and 
CEO Cynthia ‘CJ’ Warner. "Developing additional sources of feedstock like CoverCress oil will enable us 
to grow our impact well into the future and double down on the positive impacts we can have on the 
environment, as the CoverCress crop also helps to prevent nutrient loss and increases soil carbon 
sequestration.”   

 
About CoverCress Inc.  
CoverCress Inc. is an innovative startup company developing a new winter oilseed crop under the 
CoverCressä brand. Founded in 2013, the company is converting the native winter annual, field 
pennycress, using plant breeding to improve yield and maturity combined with advanced gene editing 
tools to improve fiber and oil composition. As the “Cash Cover Crop,” CoverCressä seed allows corn and 
soybean farmers to add a new crop into their rotation on existing land during winter, while offering the 
environmental benefits of a cover crop, including improved soil health and carbon sequestration. It 
generates farm revenue as a whole grain feed ingredient, or when processed, as a low carbon intensity 
oil for renewable fuel production, and as a high-protein meal. The St. Louis-based company plans a 
commercial launch in 2022, with the goal of growing to millions of acres across the lower Midwest. 
Learn more at CoverCress.com.  

CONTACTS: 
Jenna Higgins Rose 
573.808.0815 
jenna@rosemedia.biz 
 
Cristine Handel 
(314) 691 9152 
chandel@covercress.com 

 



 
Brandon John found more internship applications. Here is the most recent info:


We have 31 applicants.


17/31 - Female, 16/31 Male

8/31 - First-generation college students


9/31 - MN, IL or OH

21/31 - Other US

1/31 - International


4/31 - African American or Black 
3/31 - Hispanic, Chicano, Mexican American, Mexican, Central or South 
American 
2/31 - East Asian or Asian American 
0/31 -  American Indian or Polynesian 
19/31 - Non Hispanic White or Euro- American 
3/31 - Prefer not to idenIfy

8/31 - Biology/GeneIcs/Molecular and Cell Biology/Biotechnolgy

6/31 - Biochemistry

15/31 - Botany/Plant Science/Environmental Science/Agriculture/Sustainable Plant 
Systems

1/31 - Other (Math and Biology) 
 

A few students do not qualify either because they will graduate before the 
summer or are not US citizens. After I remove these from the spreadsheet 
I will send the spreadsheet to researchers--later today. Applications 
materials (Letter of Intro, Resume and Transcript) can be accessed from 
the spreadsheet. I need to organize letters of recommendation. Brandon 
John will post these to the IPREFER site early next week. I will let 
researchers know when these are available.  
 
I will ask researchers to identify their top three candidates by the end of 
next week, 2/26. There are some impressive candidates! 
I would like to let students know if they have an internship offer by 3 
March.  
 
Mary



Checking in with IPREFER… Justin Larkin, 2020 IPS-URE Research Fellow 
 

 

1.  What is your major, why did you apply to IPREFER initially? What did you want to 
get out of the experience?  

 My major is Plant Science, with a focus in breeding and genetics. I had worked for 
the pennycress breeding program at the University of Minnesota, so I knew of the 
crop already. I applied because I wanted to learn lab skills and experience what a 
commercial plant improvement company was like. Specifically, I saw that there 
were positions focusing on gene editing and microbiology at Covercress, and those 
sounded exciting. 

2.  What are 2 or 3 things you’ve learned from your experience as an IPREFER 
Research Fellow? 

  I learned so much at Covercress, it’s hard to boil it down to just 2 or 3 things. I 
learned the level of detail it takes to do gene editing work and got hands on 
experience with some cutting-edge microbiology techniques. I also learned about 
some of the ways in which commercial science differs from that done in academia, 
and how those two groups can collaborate for the betterment of both. 

3.  What would you say to a younger student heading into their first undergraduate 
research internship?  

  It’s okay to feel like you don’t know enough when you go into it. The people who 
are sponsoring the internship understand that this is primarily a learning experience 
and are there to help. As long as you really focus on absorbing as much information 
as you can, and work hard to practice and apply that knowledge, you’ll do great. 

4.  When you tell friends/family find out that you work/ worked with PENNYCRESS, 
what did/ do they say or ask? 

  Since I’ve worked with pennycress for a while now, most of my friends and 
family have heard that I believe very strongly in the ideals behind the pennycress 
project. Their questions usually have to do with ecosystem services, and the end 
uses of the oil. 

5.  What was the best and the most challenging thing about being an IPREFER 
Research Fellow?  

  The level of independence was frightening at first. There was a level of 
ownership to this project that really forced me to accept and learn from my 
mistakes. This also means that when I successfully finished my constructs, that was 
my wholly my achievement. I was able to look back and see my growth, and I came 
out of it feeling more confident in my abilities as a scientist.  

6.  Do you think your IPREFER experience will help you professionally? If so, how?  



Checking in with IPREFER… Justin Larkin, 2020 IPS-URE Research Fellow 
 

 

 The relationships I built with the people at Covercress have already helped 
connect me to organizations I’m interested in working for. On top of that, I have more 
references from people that I feel truly understand me, my work ethic, and my 
aspirations.  

7.  What is next for you? Job?/grad school? 

 I’ve applied to a few grad school programs specializing in plant biotechnology 
and sustainability, but I’m not married to the idea of going to grad school right away. I 
know I’ll go one day, but I wouldn’t mind working for a year or two at a company like 
Covercress. 

 

 



Checking in with IPREFER’s… Joe Rickman, 2020 IPS-URE Intern 
 

 

1. What is your major, why did you want to contribute to IPREFER? What did you 
want to get out of it?  

I am a biology major hoping to go dental school. I wanted to contribute to the 
IPREFER program because I really believe in the research being conducted and 
the wide application of uses domesticated pennycress can be used for. I wanted 
to get experience in a research lab and conducting my own research project.  

2. What are 2 or 3 things you’ve learned from your research experience?  

I think the number one thing I learned from this experience is that it is ok to ask 
for help as well as offer yours when others need it, whether it be your fellow 
undergrads, grad students, or post docs/ professors. I also learned that you are 
going to encounter a lot of setbacks and problems with any type of project or 
study. Planning ahead properly can help reduce some of the roadblocks but be 
prepared to still run into some issues and don’t get discouraged when you do.  

3. What would you say to a younger student heading into their first undergraduate 
research internship?  

Its ok to make mistakes and it’s heavily, heavily encouraged that you ask 
questions. You will learn so much more by being curious and really thinking 
about the research you are doing.  

4. When you tell friends/family find out that you work/ worked with PENNYCRESS, 
what did they say or ask? 

They wanted to know what pennycress was, how/ why we were attempting to 
domesticate it, and what specifically I was doing on a day-to-day basis.  

5. What was the best and the most challenging thing about being an intern?  

The best part was for me was the friendship and camaraderie I built with my 
fellow interns and how I actually enjoyed coming to work. The most challenging 
aspect was probably trying to understand all the complex research going on in 
the broader IPREFER program. Again, asking lots and lots of questions will help! 

6. Do you think your IPREFER experience will help you professionally? If so, how?  

The IPREFER experience will definitely help out professionally. It has taught me 
a wide variety of skills like how to approach a research project, how to work 
effectively in a group setting, how to build professional relationships with peers 
and professors as well as in general being a very impressive addition to my 
resume.  



Checking in with IPREFER’s… Joe Rickman, 2020 IPS-URE Intern 
 

 

7. What is next for you? Job?/grad school? 

I plan to take a gap year after my senior year of undergrad and apply to dental 
school the following cycle! 

 

 

 

 



Internship Summer Memo – Mary Brakke April 26, 20201 

 

Dear Summer 2021 Intern, 
 
Congratulations on your acceptance to the Integrated Plant Systems - Undergraduate Research Experience 
program through the IPREFER project! I'm writing to provide you with details on the program.and to ask 
you to complete this short Google Form  which requests for contact information during the program and 
internship arrangements. 
 
Internship start dates are from early May to the end of May depending on the needs of the internship 
supervisor. The internship is a full-time, ten-week position. During this time, you be supervised by 
experienced scientists, work closely with members of a research team and contribute to IPREFER project 
goals.  
 
In addition to participating in lab and/or field research, interns attend online meetings during which they 
learn about the goals of this multi-disciplinary project and related research. Through these meetings, you 
will become acquainted with many of the researchers working on the IPREFER project and will get to 
know interns who are working at collaborating institutions including CoverCress Inc., the University of 
Minnesota, Illinois State University, Western Illinois University, and the Ohio State University. During 
the program, you will receive guidance in presenting scientific information and will prepare a 
presentation of your research. Recorded presentations will be included in our IPREFER annual project 
meeting in August.   
 
Your safety during this reseach experience is top-priority. The program includes training in safe research 
practices in the lab and the field. All interns are expected to follow COVID 19 safety measures and 
guidelines as required by their host institution. Failure to comply with COVID requirements may result in 
dismissal from the program.  
 
Your internship stipend will be awarded in 3 payments: a check for $2,000 will be sent during week one, a 
second check for $2,000 will be sent during week 5, and a third check of $800 will be sent during week 10. 
Some of you will need to travel to your internship site. A travel/housing stipend will be provided to assist 
with these expenses. If you will be relocating, I will follow up with you individually regarding travel and 
housing arrangements.  
 
Additional information on program activities and guidelines will be provided during a program 
onboarding meeting during the second week of May. The date and time of the meeting will be confirmed 
next week.  
 
I will be in contact with you regularly in the upcoming weeks. Meanwhile, if you have questions, please 
don't hesitate to contact me.  
 
I look forward to getting acquainted this summer! 
 
Best, 
 
Mary  
 
--  



Internship Summer Memo – Mary Brakke April 26, 20201 

 

Mary Brakke, Ph.D. 
Assistant Teaching Professor 
 
Dept. of Agronomy and Plant Genetics 
411 Borlaug Hall 
1991 Upper Buford Circle 
University of Minnesota 
St. Paul, MN  55108 
 
Phone: 612-625-1251 
Fax: 612-625-1268 
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2021 IPREFER INTERNSHIP - INITIAL PROJECT DESCRIPTIONS 

 

Opportunity Researcher/ 
Institution 

Interns Location Goals Project or Question Knowledge, skills or 
interests, students 
should have 

Knowledge, skills or 
experiences the 
students will 
acquire 

1. Plant Pest 
Interactions 

Cody 
Hoerning 
• UMN 

William Rice  
 

Field, 
greenhouse, 
& lab. Field 
sites are 
across 
southern 
Minnesota. 
Travel will 
be 
provided. 
 

The main goal of this 
research is to 
determine the plant-
pest interactions with 
the pathogen 
soybean cyst 
nematode (SCN) and 
an emerging winter 
oilseed pennycress. 
We are also actively 
screening and 
breeding for genetic 
resistance in 
pennycress. 

How do the juvenile 
SCN stages develop 
in the roots? How do 
pest population 
change based on 
management? Where 
can we find novel 
resistance traits for 
pennycress SCN 
resistance? 

Basic writing, 
communication, and 
time management 
skills. Ability to work 
in a team. 

Microscope skills. 
Data collection and 
analysis skills. Team 
building and team 
work. Greenhouse 
germination and 
growing skills. 
 

2. Improving 
Pennycress Stand 
Establishment 

Win Phippen  
• WIU 

 Field, seed 
processing 
lab, & 
chemistry 
lab.  
• Macomb, 

IL 

Improve stand 
establishment of 
pennycress in the fall 

Do Gibberellic acid 
(GA) treatments 
improve stand 
establishment in the 
fall? What is the 
optimal length of 
time for seed 
treatment to improve 
stand establishment? 

Basic field, lab, & 
chemistry experience 

Small plot research, 
plant breeding 
evaluations, data 
collection, plot 
combine operation, 
seed cleaning and 
processing, optical 
seed sorting, non-
destructive pulsed 
NMR for total oils, 
and Gas 
chromatography. 

3. Improving 
Pennycress 
Quality & Seed 
Yield 

Win 
Phippen  
• WIU 

 
  

Field, seed 
processing 
lab, & 

Improve quality and 
seed yield of 
pennycress in the 

Does timing of spring 
applied nitrogen 
influence pennycress 

Basic field, lab, & 
chemistry experience 
 

Small plot research, 
plant breeding 
evaluations, data 
collection, plot 
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chemistry 
lab.  
Macomb, IL 

spring with minimal 
nitrogen application. 

seed quality and 
yield? 

combine operation, 
seed cleaning and 
processing, optical 
seed sorting, non-
destructive pulsed 
NMR for total oils, 
and gas 
chromatography. 

4. Commercial 
Pennycress 
Breeding & 
Agronomy Hands-
on Experience  

Chris 
Aulbach 
• CoverCress  

 Various  
CoverCress 
yield trial 
locations  
• St Louis, 

MO 

To provide an 
undergraduate 
student a hands-on 
experience in a 
commercial breeding 
and commercial 
agronomy program. 

GA (gibberellic acid) 
seed treatment 
studies that work on 
application methods 
and rates for GA 
application in 
commercial settings. 
Potential harvest time 
grain handling (at the 
beginning of the 
summer) and seed 
processing and 
packaging to help 
get ready for planting 
(at the end of the 
summer) for a 
commercial business. 

Willingness to work 
outside in the field. 
Have interest in 
Agronomy, 
Horticulture or Plant 
Science. 

Basic understanding 
of conventional plant 
breeding at a 
commercial scale. 
Applied agronomy & 
horticultural 
practices. 

5. Developing 
Unique Dual 
Indices 
Sequencing 
Strategies for 
High Throughput 
Identification of 
CRISPR-Cas9 
Pennycress 
Mutants 

Michaela 
McGinn 
• CoverCress 

 Lab & 
greenhouse 

Developing Unique 
Dual Indices 
sequencing 
strategies for high 
throughput 
identification of 
CRISPR-Cas9 
pennycress mutants 

Developing Unique 
Dual Indices 
sequencing 
strategies for high 
throughput 
identification of 
CRISPR-Cas9 
pennycress mutants 

Basic laboratory skills 
& some 
understanding/intere
st in genetics 

Opportunity for a 
junior scientist to be 
trained in basic and 
advanced laboratory 
techniques, PCR, 
genotyping, and 
developing Unique 
Dual Indicices 
sequencing 
strategies for large 
scale population 
analyses. Will work 
one on one with a 
senior scientist to 
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develop new 
genotyping and 
sequencing platforms 
for high throughput 
genetic analyses. 

6. Pennycress 
Breeding Work 
(Identify genes & 
screen for traits) 

Ratan 
Chopra 
• UMN 

• Claire Biel   
• Marsha 

Menos  
 

Field, 
greenhouse 
& lab  
• St. Paul 

campus 

• Identify candidate 
genes that affect 
the important 
agronomic or 
quality traits in 
pennycress. 

• Screen for 
agronomic traits 
such as seed size, 
flowering, height, 
branching, etc. 
 

• Screen for mutants 
in different abiotic 
stress during 
germination 

• How planting 
density effects the 
tillering in dwarf 
pennycress 

• Identification of 
shoot architecture 
mutants in 
pennycerss 

Interest in working 
field and lab setup 
and be excited about 
plant biology. 

Interns will learn 
about phenotyping in 
the field setups, 
harvest, NIRS 
scanning, DNA 
extraction, 
genotyping, PCR and 
data analysis 

7. Work with 
Gene Editing 
Technologies for 
New Trait 
Development in 
Pennycress 

Rahul 
Patharkar 
• CoverCress 

 Lab The goal is to use 
gene editing 
technologies for new 
trait development in 
pennycress. 

Early maturity, 
herbicide resistance 
in pennycress. 

Interested in learning 
molecular 
biology/gene editing 
technologies. Skills 
and knowledge on 
molecular biology 
techniques is a plus. 

Molecular biology & 
gene editing 
techniques. 

8. Characterize 
Pennycress 
Growth & 
Development & 
Identify 
Phenotypic Stage 
Progression 

Alex Lindsey 
• OSU 

Kyle Verhoff  
 

Field & 
greenhouse  
• Columbus 

OH 

To characterize 
pennycress growth 
and development 
and identify 
phenotypic stage 
progression 

 • Photography skills 
• Interests in plant 

phenotyping 

• In-depth 
knowledge on plant 
development and 
stage identification 

• Assembly of 
extension materials 

9. Work with 
Ecosystem 
Services & 
Pennycress 

Bill Perry 
• ISU 

Alex Hafner 
 

ISU campus 
laboratory & 
farm (20 
miles north 
of campus) 
• Lexington 

Il 

• Assess pennycress 
impacts on 
reducing nutrient 
flux, nitrogen and 
phosphorus, from 
subsurface 
drainage 

• Soil organic carbon 
and carbon 
sequestration 

• Decomposition of 
pennycress, cereal 
and/or annual rye 
and release of C 

• Use of computers – 
Windows/Mac and 
data organization 

• Use of excel, word, 
& PowerPoint 

• Basic water 
chemistry analysis 
using a Latchat 
QuickChem Flow 
Injection Analysis 
System 
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throughout the 
year. 

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

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

 

and N to 
subsequent cash 
crops 

• Subsurface 
drainage water 
chemistry analysis 
and data analysis 
using R 

• Background in a 
course on general 
chemistry 

• Ability to work in 
outdoor conditions 
and a driver’s 
license 

Preferred 
Knowledge/Skills  
• Use or R & RStudio 

with tidyverse 
• Use of GitHub 
• Background in 

basic statistics 

• Basic soil sampling 
and analysis of soil 
organic carbon and 
other 
physichochemical 
parameters 

• Use of automated 
water samplers - 
ISCOS 

• Use of R - RStudio & 
tidy verse & GGPlot 

• Use of GitHub for 
sharing of data and 
code 

• Basic identification 
of common weeds 
in agricultural 
systems 

10. Help Develop 
Commercial 
Supply Chains 
Winter Oilseed 
Cash Cover Crops 

Colin 
Cureton & 
Connie 
Carlson 
• UMN 

• Isaac 
Goldman 

• Caleb 
Mesick  

 

Remote, 
with 
opportunitie
s for in-
person 
meetings, 
interviews, & 
photo/video 
media 
developme
nt on-
location in 
2021 as 
COVID 
allows. 
 

Develop supply 
chains that allow for 
the commercial 
launch of winter 
oilseed cash cover 
crops 

In this project 
students will develop 
marketing, 
communications, and 
messaging for winter 
annual “cash cover 
crops” such as winter 
camelina and 
pennycress that are 
being developed by 
the UMN Forever 
Green Partnership, 
which have potential 
to advance major 
agribusiness and 
food companies' 
recent commitments 

• Background, 
experience, or 
studies in 
marketing, 
business, 
audio/visual 
production, science 
communication, 
journalism, or 
writing 

• Interest in the food 
industry and 
consumers' 
emerging 
sustainability values 
are a plus 

Practical skills in 
communicating/mess
aging emerging 
opportunities to 
advance sustainability 
in Midwestern 
agriculture and the 
food industry. 
Cutting-edge 
consumer research, 
engagement, and 
marketing with a 
strong sustainability 
focus. Finished 
projects to add to 
marketing and 
design portfolios. 
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to address climate 
change, water 
quality, soil erosion, 
and other 
environmental issues 
through 
“regenerative” 
agricultural practices 
such as cover crops. 
While only 6% of US 
agricultural land is 
currently using cover 
crops, the case for 
cover crops is now 
well established 
among growers. 
However, cover crops 
much less "cash 
cover crops" and 
their benefits are not 
understood as well 
by the general 
consumer, nor has 
agribusiness and the 
food industry 
developed effective 
marketing strategies 
for communicating 
these benefits. The 
team of students will 
develop a 
communications and 
marketing toolkit 
(concise slide deck, 
infographics, 
potentially 
supportive photo/vid
eo, and key 
messaging language) 
for promoting the 

• Willingness to learn 
the basic 
agronomics, 
economics, and 
multifaceted 
benefits of 
incorporating “cash 
cover crop” winter 
oilseeds like 
camelina in Upper 
Midwestern US row 
crop agriculture 

• Students should be 
excellent 
communicators, 
creative, thoughtful, 
and good 
collaborators with 
their fellow 
students, 
researchers, 
growers, and 
consumers 
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environmental and 
economic benefits of 
winter annual "cash 
cover crops," with 
particular focus on 
winter camelina, in 
food and other 
products in ways that 
align with emerging 
consumer value 
drivers of 
sustainability and 
impact. 



 
 
 
 
 
 

“Our mission is to optimize off-season pennycress oilseed 
production by overcoming production and supply chain bottlenecks.” 

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 




