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ABSTRACT

Achieving the SAS program goal of transforming the US agricultural system to sustainably
increase production by 40% requires large-scale production agriculture across multiple crops to
profoundly change its bare-soil winter-fallow practices. These conventional practices negatively
impact soil health and natural resources conservation — the pillars of agricultural systems
sustainability. A scalable solution to this challenge is the implementation of perennial
groundcover (PGC) cropping systems, which use an ecologically complementary, permanent
groundcover in fields where annual cash crops are grown. This transformative approach to large-
scale agricultural production increases the duration and extent of groundcover on cropland,
enhancing resiliency and improving the quality of water, air, and soil. Working closely with
farmers, NGOs, and industry stakeholders, this project will develop and refine PGC approaches
enabling high-yielding row-crop production while improving soil and water quality, providing
large increases in the availability of lignocellulosic feedstocks, and preserving or increasing farm
income. This project will develop best management practices for growing crops and suppressing
weeds with PGC, develop improved crop and groundcover genetics, develop appropriate soil and
nutrient management practices, quantify the environmental impacts, and determine the policy
and socioeconomic implications of the adoption of PGC approaches. Knowledge gained through
this project will be used to educate a new generation of undergraduate and graduate students who
recognize the opportunities to enhance agriculture using PGCs. We will provide a multi-pronged
extension effort using a combination of hands-on field days, farmer meetings, and online
resources to educate practitioners about the opportunities and challenges of the system.
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Regenerating America’s Working Landscapes to Enhance Natural

Resources and Public Goods through Perennial Groundcover (RegenPGC)

AFRI Competitive Grant No. 2021-68012-35923
Year 4 — 3" Quarter Project Activities

February 1, 2025 — April 30, 2025

PROJECT ADMINISTRATION AND GOVERNANCE

1. Planned Activities

Continue regular meetings with groups of CoPds and ad hoc meetings with individual CoPds

to answer questions and help create bridges across objectives.

2. Actual Accomplishments

A. Meetings

Stakeholder Advisory Board Meetings. Held in March — well attended.

Theme Leader Meetings. Held multiple 1:1 meetings with individual theme leaders
and the Deputy Director (Kinzel).

Co-PD Meetings. Organized and led three all-coPD meetings, including one focused
on the longevity (or lack thereof) of one of the candidate groundcovers.

RegenPGC Café. The Research & Education Theme Leaders (Schlautman & Moore)
continued hosting virtual PGC Cafés every Friday. In the spring semester (including
the time of this report), CoPD led the presentations, and strong attendance and
participation continued.

Year 4 Annual Face-to-Face Meeting. The Year 4 annual meeting plans were
outlined. Target date is early October 2025 on the Corteva campus in Johnston, [A —
this is a central location readily accessible, leading to low transport and housing costs.

B. Project Leadership

Continued ad-hoc meetings with all team members (as-needed basis).

Continued attending and participating in weekly RegenPGC Café events organized by
Education and Research Theme Leaders (Moore and Schlautman)
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Supported CoPD Lira as she worked to negotiate with DOE on the FAB-PGC project
which builds upon the RegenPGC effort. Co-lead the FAB-PGC Verification Meeting
(w/ NREL) to report on Budget Period (BP) 1 activities and to receive permission for
BP2 funding release.

Worked with Ext. Theme Leader Andersen to deliver 5-week lunch and learn webinar
series (details in extension section).

3. Plans for Next Quarter

¢ Run a successful Stakeholder Advisory Board meeting, focused on updating board
members on the project’s current status and plans for the final formal year of the project,
as well as for the Year 4 Annual Meeting.

e Create a “What We Know Now and What Comes Next” presentation for the entire
project team.

e Continue monthly budget meetings with ISU Finance Delivery personnel to monitor
grant spending.

e Continue onboarding newcomers to the project.

4. Publications, Presentations, Stakeholder Engagement, Proposals Submitted, and
Awards

A. Presentations

Created and presented Perennial Groundcovers in Corn & Soybean Production
Systems: Potential & Scalability — as first day of Unlocking the Potential of Perennial
Groundcovers in Corn and Soybean Production Systems (winter webinar series).

Created and presented very brief Selecting PGCs for Corn & Soybean Production
Systems — Characteristics & Tradeoffs — as kickoff of third day of Unlocking the
Potential of Perennial Groundcovers in Corn and Soybean Production Systems
(winter webinar series).

Created and presented Factors Driving “Brittle” Behavior in PGC Systems — Why
Breeding Matters! — as front-end of fourth day of Unlocking the Potential of
Perennial Groundcovers in Corn and Soybean Production Systems (winter webinar
series).

B. Stakeholder Engagement (Outreach Activities)

2 Year 4 — Q3 - Quarterly Progress Report
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e PD Raj Raman and CoPd Dan Andersen participated in a video podcast, The Crop
Science Podcast Show.! Along with host Leonardo Bastos, they explored the benefits

and challenges of these systems, especially in terms of sustainability, water quality,
and nutrient management.

The Crop Science Podcast Show - Dr. Dave Raj
Raman & Dr. Daniel Andersen: Perennial
Groundcover Systems | Ep. 69

The Crop Sciance Podcast Show

Figure 1. PD Dr. D.Raj Raman and CoPd Dr. Dan Andersen were interviewed on the Crop Science Podcast,
April 8, 2025.

e We completed the last two weeks of our webinar series Unlocking the Potential of
Perennial Groundcovers in Corn and Corn/Soybean Production Systems: A Lunch
and Learn Webinar Series. The entire series is available on YouTube at
https://www.youtube.com/@RegenPGC.

! Bastos, Leonardo (Host). (2025, April 8). Dr. Dave Raj Raman and Dr. Daniel Andersen: Perennial groundcover
systems (Ep. 69) [Video podcast episode]. The Crop Science Podcast Show.
https://www.youtube.com/watch?v=8cCutGMiH9s.
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Unlocking the Potential of Perennial Groundcovers Rt
in Corn and Corn/Soybean Production Systems: iS4
A Lunch and Learn Webinar Series

Parannial Ground Covar Integration into Carn and Saybaan
1 9! y!
JAN 14,12 CT Production: System Basicsand Potentiol Bonafits

Perennial Ground Cover Suppression and Weed Managemnent
JAN 21,12 CT within Corn and Soybean Production Systems

5alecting Perennial Groundaovers for Com & Soybean
JAN 28,12 CT Production Systems and Their Ideal Characteristics

Corn Mybrid Performance within Perennisl Groundcover
FEB4,12CT oo
FEB1.12CT Quantifying and Valarizing Ecosystem Service Benefits for

Parennial Groundcower in Corn & Saybean Production

Learn more at:
www.regenpgc.org

Figure 2. RegenPGC Webinar Series: Unlocking the Potential of Perennial Groundcovers in Corn and
Corn/Soybean Production Systems: A Lunch and Learn Webinar Series.

C. Awards and Recognition

e Objective 1. Crop Ecology & Management graduate student Amina Moro’s (Iowa State
University ) RegenPGC work was recognized by the lowa State University Seed Science
Center in the article Shedding Light on Shade Avoidance: Seed Scientist Studies Corn's
Early Stress Signals.?

e Objective 1. Crop Ecology & Management graduate student Hallie Sandeen (University
of Kentucky / Mentor Dr. Erin Haramoto) received a 1st place award at the University of
Kentucky’s Integrated Plant & Soil Science Department Fall 2024 Symposium for her
poster Evaluation of Poacae Species and Suppression Application Methods for
Permanent Groundcover in Corn. Hallie was recognized as the Weed Science Society of
America’s 2025 Photographer of the Year at the Society’s annual meeting in Vancouver,
BC.

e Objective 1. Crop Ecology & Management graduate student Jack Moran (Iowa State
University / Mentors Drs. Susan Goggi & Ken Moore) was featured article by the ISU

2 Hicks, Cynthia. Iowa State University Seed Science Center. (2025, May 5). Shedding Light on Shade
Avoidance: Seed Scientist Studies Corn’s Early Stress Signals | Seed Science Center [Press release].
https://www.seeds.iastate.edu/news/shedding-light-shade-avoidance-seed-scientist-studies-corns-early-stress-
signals.
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College of Agriculture and Life Sciences Office for Global Engagement. The story,
“From Exchange Student to a Master’s Degree: a Global Journey to lowa State
University” is available at https://global.ag.iastate.edu/news/2025/exchange-student-
masters-degree-global-journey-iowa-state-university.

e Objective 2. Plant Breeding & Genetics CoPd Dr. Thomas Liibberstedt has been
honored by his peers with the lowa State University College of Agriculture and Life
Sciences 2025 Outstanding Achievement in International Agriculture Award.

e Objective 4. Ecosystem Services and Modeling graduate student Oluwatuyi Olowoyeye
was recently awarded the Outstanding PhD Student by the ASABE - American Society of
Agricultural and Biological Engineers - lowa Section.

e Objective 5. CoPd Dr. Amani Elobeid has been honored with the term faculty 2025
Outstanding Achievement in Research Award from the lowa State University — College
of Agriculture and Life Sciences.

THEME 1. RESEARCH AND DEVELOPMENT

The cross-cutting Research and Development Theme focuses on establishing organizational
structures for data management and modes of communication among the research teams and
individual participants — the foundation of integrated research. Brandon Schlautman (The Land
Institute) leads this theme.

Research and Development Theme Update
1. Planned Activities

e Analyze data for one PGC image dataset from Objective 1 and one image dataset from
Objective 2.

e Move RegenPGC Cafe presentations to a discipline-based format given by the CoPDs
who are experts in their field. For example, Objective 2 CoPDs will give presentations
that address the basic concepts and importance of plant breeding in creating functional
PGC systems.

2. Actual Accomplishments

e Updated the image analysis model with new images of soybeans, which improves its
functionality in perennial groundcover research of corn-soybean rotations.

5 Year 4 — Q3 - Quarterly Progress Report
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e Analyzed PGC image datasets from the University of Kentucky weed science research
trials and a PGC image dataset from an lowa State University Poa secunda trial. Datasets
are being incorporated into the respective master’s students’ research.

e Completed the spring RegenPGC Caf¢ series with Co-PDs leading presentations
covering basic topics and expected outcomes spanning the five research objective areas.

3. Explanation of Variance
None noted.

4. Plans for Next Quarter

e Write and submit a manuscript to make the image analysis algorithm for monitoring
PGC intensity publicly available.

e Incorporate research standard operating procedures for PGC small plot research into a
web-based, publicly available format.

e Curate data from 2024 on-farm research to summarize progress towards best
management practice efficacy of PGC compared to business-as-usual conventional corn
production

e Summarize the potential scalability of PGC suppression practices when using Liberty
(glufosinate) herbicide.

5. Publications, Presentations, Stakeholder Engagement, Proposals Submitted

None this quarter.

THEME 2. EXTENSION

This cross-cutting theme extends the project’s reach by developing a robust platform to share
science-based knowledge, existing and potential commercial opportunities, and policy
recommendations to an expanded set of stakeholders. Dan Andersen (Iowa State University)
leads this theme.

Our comprehensive extension education efforts, which are geared towards ensuring and
strengthening PGC adoption, target five stakeholder groups:

e [Extension educators

e Farmers

6 Year 4 — Q3 - Quarterly Progress Report
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e Technical service providers and crop advisers
e The scientific community
e The general public
1. Actual Accomplishments
o Webinar Series Follow-Up and Evaluation

o Conducted a post-webinar survey to evaluate audience demographics, satisfaction,
and suggestions for improvement.

o Preliminary analysis underway to assess who attended, what resonated with the
audience, and where enhancements can be made.

o Insights from the survey will inform future programming and help identify
participants interested in on-farm trial collaboration.

o Planning for Fall Field Days

o Began coordinating fall field days (minimum of three events planned) to showcase
crop performance throughout the growing season. These events will also highlight the
re-establishment and performance of perennial groundcover as it regreens heading
into fall, providing a timely visual of its seasonal dynamics.

o Nashua Site: Precision Planting Demonstration

Initiated an unplanned but informative observational trial at the Nashua site.
Variability in row placement has created a natural comparison between ideal crop
growth zones and rows inadvertently placed in the perennial groundcover strip. This
provides an excellent opportunity to illustrate the agronomic importance of precise
planting and management practices to optimize yield when using PGC systems.

2. Explanation of Variance
None noted.
3. Plans for Next Quarter

o Host at least three field days focused on current crop season performance and perennial
groundcover regrowth.

o Complete and publish Extension one-pagers based on the recent webinar series.

e Continue exploring opportunities for on-farm trials, informed by survey feedback.

7 Year 4 — Q3 - Quarterly Progress Report
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e Begin planning for winter outreach and educational events.
4. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

None this quarter.

THEME 3. EDUCATION

The cross-cutting Education Theme coordinates educational efforts impacting students from pre-
college to undergraduate and graduate students at multiple institutions. The aim of each of the
educational programs is tuned to the audience. The Educational Theme Coordinator and the
project Objective Leaders will ensure that these programs are not siloed and provide rich cross-
disciplinary training and engagement opportunities for undergraduate and graduate students to
meet the workforce education and training requirements for the successful adoption of PGC
production systems.

Ken Moore (ISU) leads this theme, and Maureen Griffin (ISU, focused on REU and RET),
Dennis Miller (independent contractor, focus on FFA), and Maya Hayslett (ISU, focus on 4H)
serve as collaborators.

Education Theme Progress
1. Imstructional Development (Moore)

Development of instructional materials related to the science and practice behind PGC
systems to be used at all levels of instruction.

A. Planned Activities

We continue with the development of instructional materials. We will share modules in
the project Teams directory as they are finalized.

B. Actual Accomplishments

FFA instructional materials developed by Dennis Miller have been posted to the shared
Teams directory.

C. Explanation of Variance
No variance was noted.

D. Plans for Next Quarter

8 Year 4 — Q3 - Quarterly Progress Report
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We will continue developing instructional materials and sharing the new modules in the
Teams directory as they are finalized.

2. Undergraduate REU Program (Griffin)

Undergraduate interns will participate in a coordinated summer 2025 research experience.

A.

Planned Activities

e Host the February 8, 2025, virtual learning day

e Continue to work with teachers on the 5x5 Curiosity Sprints, and

e Finalize decisions regarding placement in research labs for the summer of 2025.

e Continue to support the two teachers as they student teach this spring and also as they
search for full-time employment for the fall of 2025.

Actual Accomplishments

e Hosted the February 8, 2025, virtual learning day

e Continued to work with pre-service teachers on the 5x5 Curiosity Sprints,

e Finalize decisions regarding placement in research labs for the summer of 2025, and

e Supported the two student teachers as they taught this spring with lesson planning,
resume writing, reference, and interview support for prospective teaching positions.

Explanation of Variance
No variance occurred.
Plans for Next Quarter

Five REU candidates have been accepted into the summer 2025 Research Experience for
Undergraduates program. Their research programs will begin on June 9, 2025, and end on
August 1, 2025 (See Exhibit 1).

This year, the undergraduates come from four different colleges and universities, and all
participants are planning a future in science education. The research projects collectively
focus on improving sustainable agriculture through field experiments, soil science,
sensor-based data collection, and educational outreach. Some key activities are as
follows:

e Perennial Groundcover (PGC) System Optimization

Year 4 — Q3 - Quarterly Progress Report
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o Multiple studies explore PGC systems, where maize is intercropped with
perennial grasses to reduce nutrient leaching, soil erosion, and environmental
impact.

o Experiments include testing species-specific responses to chemical suppression
and the role of shade avoidance response (SAR) on yield drag using live and
artificial turf setups.

e Soil Moisture and Water Loss Monitoring

o Field columns with sensors are used to assess evapotranspiration under various
groundcovers (grass, rye, bare soil) and tillage practices.

o RET/REU participants will install and maintain sensors, collect data, and manage
the field site, gaining hands-on experience in soil science and sustainable farming.

e Soil Chemistry and Microbiology Analysis

o PGC soil samples will be sieved and processed to determine water retention
metrics (GSWC, MWHC) and analyzed for carbon and nitrogen content (SEOC,
SEON, MBC, MBN) using chemical assays and lab instrumentation.

3. Undergraduate Internship Program (Moore)

We planned on developing an undergraduate internship program focused on students at
institutions engaged in the project. We have discontinued the project due to insufficient
interest by undergraduate students working in the labs of project CoPDs.

4. Research Experience for Teachers (RET) (Griffin)

A. Planned Activities
e Host the February 8, 2025, virtual learning day
e Continue to work with teachers on the 5x5 Curiosity Sprints
e Finalize decisions regarding placement in research labs for the summer of 2025.
e Continue to support the two teachers as they teach this spring.

B. Actual Accomplishments
e Hosted the February 8" virtual learning day

e Continued to work with teachers on the 5x5 Curiosity Sprints

10 Year 4 — Q3 - Quarterly Progress Report
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e Finalized decisions regarding placement in research labs for the summer of 2025.

One-on-one virtual support meetings ended on March 30, 2025, as the program’s focus is
turning toward the 2025 summer program.

. Explanation of Variance

We completed all planned activities.

. Plans for Next Quarter

Two RET candidates (from VA and [A) will join the RegenPGC project this summer as
part of a larger cohort of 24 total participants on the lowa State University campus. The
RETs will begin their research on June 18, 2025, and end their program on August 1,
2025 (See Exhibit 1). In addition to the research, we have many activities planned to
engage the cohort throughout the summer. Here are the proposed key activities:

e [Early-Stage Stomatal Phenotyping in Maize

This study collects stomata samples from maize at different growth stages (V2 to R1)
in field and growth chamber settings to assess whether early-stage traits can predict
later development. If successful, it could streamline large-scale maize breeding.
Participants will also collect data on plant height, growth stage, soil moisture, SPAD,
and more, with optional lab and data analysis experience.

e Nitrogen Fate in Perennial Groundcover Corn Systems

This project uses 15N stable isotope labeling to track nitrogen use in corn grown with
perennial groundcover. The goal is to improve nutrient efficiency and sustainability.
Participants will collect field data and gain experience with nutrient management
strategies and the scientific research process.

5. Graduate Student Community (Moore)

11

A. Planned Activities

The graduate student community will continue to meet weekly for seminar during the
2025 spring semester, which will continue to be folded into the project-wide RegenPGC
Cafe.

As described above, seminars are being presented by Co-PDs and focus on the
disciplinary theory behind the studies being conducted under the objective. The goal is to
provide a more in-depth understanding of the basic principles involved in the work being
conducted under each objective to students working in other disciplines. Special
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professional development workshops and other activities will be organized on an ad hoc
basis.

B. Actual Accomplishments

The graduate student community met weekly for seminar during the spring semester as
planned. Seminars were presented by Co-PDs and focused on the disciplinary theory
behind the studies being conducted under the objective. The goal was to provide a more
in-depth understanding of the basic principles involved in the work being conducted
under each objective to students working in other disciplines.

C. Explanation of Variance
None noted.
D. Plans for Next Quarter

The graduate student community will not meet weekly for seminar until the 2025 fall
semester begins. Students and postdocs will be working on research projects during the
summer months. We will meet as a group for at least one scheduled social event during
the summer. Special professional development workshops and other activities will be
organized on an ad hoc basis.

FFA and 4H Programs (Hayslett, Miller)

This program develops curricular materials related to PGC crop production systems for FFA
high school students and 4H K-12 participants. The FFA work is complete.

A. 4H Program Planned Activities (Hayslett)

Educational programs with Girl Scout troops were scheduled for February through April
2025, through collaboration with Girl Scouts of Greater lowa. These programs will use
hands-on activities about perennial ground cover and beneficial insects.

Four lesson plans will be published and available through the ISUEO Extension Store by
the end of the quarter. Planning to promote the lesson will take place in this quarter.
Planning for summer educational programs, including an outreach event at the lowa State
Fair, will also be done this quarter.

B. 4H Program Actual Accomplishments

Educational programs were provided to six Girl Scout troops in the Des Moines, lowa,
area through collaboration with Girl Scouts of Greater lowa. Hands-on activities were

used to teach about 60 participants in grades K through 6 about perennial ground cover
and beneficial insects.

Year 4 — Q3 - Quarterly Progress Report



- N

REGENPGC
~oT

Youth outreach events in Harlan and Cherokee, lowa, will be added in May 2025, and
planning for these took place in this quarter. Planning for summer educational programs,
including two camps and an outreach event at the lowa State Fair, was also done.

. 4H Program Explanation of Variance

Additional youth outreach events were requested by Cherokee and Shelby County
extension staff and were added to the outreach events calendar. Due to staffing changes,
lesson plan publication was delayed. The lesson plans are currently being reviewed and
edited by 4-H staff for publication via the extension store and are expected to be ready
next quarter.

. 4H Program Plans for Next Quarter

Youth outreach events scheduled for Q4 are:

e Cherokee 6" grade field day (May 9, 2025)

e Shelby County 6" grade field day (May 13), and
e Washington County Junior Camp (June 11).

Four lesson plans will be published and available through the ISUEO Extension Store by
the end of next quarter. The planning to promote the lessons will take place next quarter.
Planning for an outreach event at the lowa State Fair on August 9 will also be done next

quarter.

7. Publications, Presentations, Stakeholder Engagement, and Proposals Submitted

13

RegenPGC Collaborator Patrick Galland and graduate student Rickiel Franklin gave a
presentation in 2024 RET teacher James Wenman’s 4™ grade classroom.
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Photo 1. RegenPGC Collaborator Patrick Galland (left) and graduate student Riquiel Franklin present to
2024 RET teacher James Wenman'’s 4t grade class.

THEME 4. COMMERCIALIZATION
Our goals are to:

=  Work with Project Director Raj Raman and Deputy Director Anne Kinzel to engage
stakeholders by establishing a Stakeholder Advisory Board (SAB) and a Farmer/Landowner
Advisory Group (FLAG).

= Establish on-farm trials and conduct field days with producers to gain input and advice on
how to make PGC approaches more practical, reliable, and profitable.

= Engage the ag sector commercial entities in research partnerships and further identification of
investment and development opportunities.

Sara Lira (Corteva Agrisciences) leads this theme.

1. Planned Activities

14 Year 4 — Q3 - Quarterly Progress Report
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e Visit all on-farm trial cooperators and collect yield and practice information.
e Continue data collection in on-farm and research trials.

e Summarize soil and plant data collected to date for growers and 2024 and beyond
planning.

2. Actual Accomplishments

We have continued working on all planned activities and will provide a more detailed update
in the next regularly scheduled quarterly report.

OBJECTIVE 1. CROP ECOLOGY & MANAGEMENT

This Objective focuses on developing and testing best management practices for cash crop
establishment in PGC systems and managing the transition from current practices. Objective 1
will improve PGC economics by tuning and integrating groundcover and cash crop management,
thereby reducing risk. The primary goal is to elucidate key mechanisms related to a) cash crop
and PGC interference, b) early cash crop growth and development in PGC systems, and c) pest
dynamics.

Erin Haramoto (University of Kentucky) and Scott Flynn (Corteva Agrisciences) lead this
Objective. Collaborators are Lucas Borras (Corteva Agrisciences), Susana Goggi (ISU), Ken
Moore (ISU) and Jose Rotundo (Corteva Agrisciences).

1. Planned Activities
A. Kentucky
e Students will present at the IPSS Graduate Symposium, February 2025.
e Students will hold committee meetings in February or March 2025.

e Students and CoPd Haramoto attend the Weed Science Society of America annual
conference in February 2025, in Vancouver, BC, Canada, as part of a joint conference
with the Canadian Weed Science Society.

o Hallie Sandeen will present a poster on her research findings to date.
o Kiera Searcy will give a talk on her research findings to date.

e Graduate students Hallie Sandeen and Kiera Searcy will continue with overhead
photos to estimate groundcover when feasible, given snow cover and soil conditions.
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e Students will collect grass and weed biomass in April 2025.
B. Iowa

e Graduate students Hallie Sandeen and Kiera Searcy will continue to process plant
samples from fall 2024.

e Small additional studies will be considered for initiation in 2025 that address
questions raised by current research.

e Meeting with PIs, staff, and graduate students will determine if any adjustments to
experiments need to be made in 2025. In particular, suppression and herbicide
chemicals will be addressed.

e Needs for material resources will be checked against current inventory to determine
fertilizer, crop protection chemicals, and other product purchases to carry out
research.

e Field activities will begin as the weather allows. Reflagging of plots, fertilizing, strip
tillage, and planting will begin.

2. Actual accomplishments

A. Kentucky

e Graduate students Hallie Sandeen and Kiera Searcy gave poster presentations at the
UK IPSS Graduate Student Symposium (February 2025).

e Students and CoPd Haramoto traveled to Vancouver, BC, Canada, for the joint
conference with the Weed Science Society of America and the Canadian Weed
Science Society (February 2025).

o Hallie Sandeen presented a poster on her research findings (See Photo 2).
o Kiera Searcy gave a talk on her research findings (See Photo 3).

o Graduate student Hallie Sandeen was named the 2025 Weed Science Society of
America Photographer of the Year.

e Graduate students Hallie Sandeen and Kiera Searcy held committee meetings.
e Data Analysis and Writing

o Hallie Sandeen completed 100% of her data analysis from her first year. She has
also completed a draft of her literature review.
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o Kiera Searcy completed 60% of her data analysis from her first year.

Photo 2. Graduate student Hallie Sandeen presented her research at the 2025 Weed Science Society of
America annual meeting in Vancouver BC.

Photo 3. Graduate student Kiera Searcy presented her research at the 2025 Weed Science Society of
America annual meeting in Vancouver, BC.
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e Field Work
o Students continued taking overhead photos of plots to measure groundcover.
o Grass and weed biomass have been collected for Hallie Sandeen’s species trial.

o Grass and weed biomass have been collected in Hallie Sandeen’s spray trial, and
spraying treatments were conducted.

o All trials have been suppressed with an initial application of contact herbicide.

o Fields have been fertilized with 150 1bs N/acre.

e Hallie Sandeen completed the auxiliary greenhouse trial to support the field spray
trial.

Iowa
e Graduate students completed processing plant samples from fall 2024.

e Additional studies were initiated, including a growth chamber experiment measuring
corn response to the proximity of PGC and a field study to compare short-stature corn
to normal tall hybrids in response to PGC presence.

e Meeting with CoPds, staff, and graduate students resulted in slight modifications to
protocols on existing experiments and defining new experiment protocols to address
fertilizer placement, herbicide use, and suppression chemicals and rates.

e Material resources (seeds, fertilizers, crop protection chemicals, and research
supplies) were purchased and organized.

e Field activities began with fertilizer placement and strip tillage operations.

3. Explanation of Variance

18

A.

Kentucky

o Fewer overhead photos were taken during this quarter due to snow cover and
saturated ground conditions that prevented entry into the research plots.

o Wet conditions prevented sampling Kiera Searcy’s trials.
Iowa

Graduate students’ Cafe presentations were not scheduled prior to the last report.
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4. Plans for Next Quarter

19

A. Kentucky

e Field Trials

@)

Sample grass and weed biomass in Kiera Searcy’s two experiments.

Sample grass and weed biomass in all extra experiments and bulk-planted areas.
Complete strip tillage in all PGC trials.

Complete corn planting in all PGC trials.

Apply herbicides in all PGC trials. Two trials will get different herbicide
treatments, while others will get the same application on the whole field

Complete second suppression if needed
Side dress with 50 Ibs N/acre

Early season data collection — repeat grass and weed biomass, corn seedling root
and shoot biomass, plant height, internode length, insect herbivory, and stand
counts.

e Student Progress

@)

B. Iowa

Year 4 -

Kiera Searcy will complete data analysis from Year 1 and start analyzing data
from Year 2. She will complete drafts of her literature review, materials, and
methods.

Hallie Sandeen will analyze Year 2 data. She will complete the final version of
her literature review, materials, and methods.

Fertilization and final tillage will be performed on the field experiments.

Planting will take place, and herbicides and suppression agents will be applied
where appropriate and with appropriate equipment.

Plant measurements will be performed, and cover information photos will be
taken for post-season analysis.

Plots will be monitored for weeds, insects, or other factors needing corrective
measures.
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5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

20

Presentations

o Sandeen, Hallie, Haramoto, Erin, Stombaugh, Tim, Legleiter, Travis, Schlautman,

Brandon, Fei, Shui-zhang, Lira, Sara, Phillips, Tim & Allen, Matthew. (2025,
February 26). Evaluation of Poaceae species and suppression application methods
for permanent groundcover in corn [Poster presentation]. 2025 Weed Science Society
Association Annual Meeting, Vancouver, Canada.

Sandeen, Hallie, Haramoto, Erin, Stombaugh, Tim, Legleiter, Travis, Schlautman,
Brandon, Fei, Shui-zhang, Lira, Sara, Phillips, Tim & Allen, Matthew. (2025,
February 2025). Evaluation of Poaceae species and suppression application methods
for permanent groundcover in corn [Poster presentation]. 2025 IPSS Symposium,
Lexington, KY, United States.

Searcy, Kiera, Haramoto, Erin, Allen, Matthew & Schlautman, Brandon. (2025,
February 25). Kentucky bluegrass (Poa pratensis) as a perennial cover: establishment
and weed management in corn [Poster presentation]. 2025 Weed Science Society of
America Annual Meeting, Vancouver, Canada.

Searcy, Kiera, Haramoto, Erin, Allen, Matthew, Flynn, Scott & Schlautman,
Brandon. (2025, February 25) Weed management strategies for establishing
Kentucky bluegrass as a perennial cover crop [Poster presentation]. University of
Kentucky Integrated Plant and Soil Sciences Symposium, Lexington, KY, United
States.

Press

o Hicks, Cynthia. Iowa State University Seed Science Center. (2025, May 5). Shedding

Light on Shade Avoidance: Seed Scientist Studies Corn’s Early Stress Signals | Seed
Science Center [Press release]. https://www.seeds.iastate.edu/news/shedding-light-
shade-avoidance-seed-scientist-studies-corns-early-stress-signals.
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Photo 4. RegenPGC Crop Ecology and Management graduate Student Amina Moro was featured in an
lowa State University Seed Science Center article.
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OBJECTIVE 2. PLANT BREEDING & GENETICS

This Objective focuses on PGC cropping system optimization by screening for superior
groundcovers and maize hybrids that minimize competition as each occupies its own temporal or
spatial niche. This can enhance PGC’s economic viability through yield improvement and
reduced management requirements while increasing ecosystem impacts via reduced chemical
inputs. Our work will also enable the design of novel breeding strategies and the development of
dedicated breeding programs for PGC hybrids and varieties.

Shuizhang Fei (ISU) and Thomas Liibberstedt (ISU) lead this Objective, and Brandon
Schlautman (TLI) and Sara Lira (Corteva Agriscience) serve as collaborators.

Shuizhang Fei Group
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1. Current Projects

22

A. Genome Sequencing of Poa bulbosa and P. secunda

Bionano Optical Genome Mapping (OGM) has been completed for a second Poa bulbosa
accession, PI 233826, which is a tetraploid, in collaboration with Corteva Agrisciences.
Following the OGM, genome sequencing was initiated, and data collection has now been
completed. The genome is currently undergoing assembly, curation, and finishing.

Bionano OGM is also being performed for ‘High Plains’, a cultivar of Poa secunda,
another major PGC candidate species. Corteva has identified this accession as a 12-
haplotype genotype, and our flow cytometry results indicate that it is octoploid.

A well-annotated reference genome will be a valuable resource for understanding the
genetics and breeding potential of both species.

. Perform RNAseq to Identify Candidate Genes for Summer Dormancy and Conduct

Genome-Wide Association Studies (GWAS) in Poa bulbosa and P. secunda

To identify candidate genes associated with summer dormancy, we are conducting RNA-
seq and GWAS analyses in Poa bulbosa. As part of the transcriptomic study, leaf and
basal tissue samples were collected at multiple time points (0 days to 42 days) under
inductive conditions (24°C, 16h photoperiod). Additional samples from the dormancy
breakage phase (4 to 10 weeks post-induction) are also being collected. RNA isolation for
the dormancy-inducing conditions is currently in progress, and samples will be sent for
transcriptome sequencing soon.

So far, for the GWAS study, approximately 90 genotypes have successfully germinated
and are being maintained under optimal conditions to complete their juvenile phase. Once
established, they will be transitioned to dormancy induction conditions, and phenotypic
data will be collected. A second set of the remaining accessions (60) will undergo the
same process in parallel.

We will also initiate RNA-seq studies for Poa secunda (cv. High Plains) to investigate
summer dormancy mechanisms. Plants will be grown for leaf tissue collection from pre-
and post-dormancy stages, which will be sequenced to identify differentially expressed
genes. In parallel, a GWAS panel of 180 Poa secunda USDA accessions has been
transplanted again this year into a spaced plant field trial after low survival rates and
establishment failures in last year's trial and a failed attempt at direct seeding last fall.
This panel will be used to collect extensive phenotypic data for association mapping.

. Characterization of Newly-Collected Poa bulbosa Genotypes

Year 4 — Q3 - Quarterly Progress Report



- N

REGENPGC
T

Fifty-three new Poa bulbosa genotypes, recently collected from western states including
OR, WA, ID, UT, and MT were evaluated under controlled photothermal conditions
(24°C, 16-hour photoperiod) to assess reproductive and summer dormancy behavior, and
related traits relevant for breeding perennial groundcover types. The experiment is now
complete, and data analysis will begin shortly.

Evaluation of Genetic Variation for Summer Vegetative Dormancy, Bulbil
Dormancy, and Basal Bulb Dormancy in Poa bulbosa

Fifty field-grown USDA accessions are currently being evaluated for summer vegetative
dormancy and related traits (e.g., flowering time, plant height, tiller traits, greenness, and
shattering) under a randomized block design. Bulbils from 10 accessions are being
collected weekly for 10—12 weeks, and they will be tested for dormancy under control
and AOSA treatments. Germination patterns are used to infer dormancy phases (pre-,
true-, or post-dormancy). Basal bulbs are also being sampled to determine bulb size and
dormancy changes.

Determination of Vernalization Requirements and Freezing Tolerance in Poa
secunda

A study was conducted to determine vernalization requirements using three cultivars:
'High Plains', 'Vale', and 'Hanford'. Six vernalization treatments (0, 3, 6, 9, 12, 15 weeks
at 5°C, 8h day length) were applied, followed by a transfer to 22°C and 16h photoperiod
for floral induction. No flowering occurred at 0 and 3 weeks in any cultivar, indicating a
minimum vernalization threshold. Hanford flowered earliest with 6 weeks of
vernalization, High Plains showed delayed and variable flowering, and Vale exhibited an
intermediate response. A manuscript is currently being written. We plan to evaluate the
freezing tolerance of these cultivars to explore any relationship with vernalization
requirement.

2. Plans for Next Quarter

23

Send RNA samples from the dormancy induction phase for transcriptome sequencing.
The resulting data will be used for genome annotation and to identify differentially
expressed genes under dormancy-inducing conditions. Sample collection for the
dormancy release phase will continue.

Continue advancing the GWAS project to identify loci associated with summer dormancy
traits in Poa bulbosa.

Continue phenotypic data collection for the ongoing spaced plant trial for Poa bulbosa.
Data analysis will be followed.
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Analyze morphological and dormancy-related trait data from the newly collected Poa
bulbosa accessions across the U.S.

Complete data analysis for the INRC trial.
Initiate RNA sequencing for Poa secunda summer dormancy study.
Monitor and collect phenotypic data from the Poa secunda GWAS panel field trial.

Begin planning and designing a freezing tolerance experiment for Poa secunda cultivars
to test for correlation with vernalization requirement.

The split-plot field experiment investigating the effect of species/cultivar (9 entries) and
suppression method on the persistence of PGC and their impacts on maize growth and
development will be conducted. The main plot is a suppression method, i.e. no
suppression or suppression with the herbicide “Liberty”. The split plot is for
species/cultivar and a no-grass control. Data on the percentage groundcover of PGC,
maize plant height, stage, and chlorophyll content and grain yield will be collected.

Liibberstedt Group

1. Actual Accomplishments

24

We prepared 54 testcross (TC) and 2 Corteva seeds and treated seeds for the location
Conventional, Kentucky bluegrass, and Poa bulbosa, to evaluate BS39-derived DH
testcross genotypes in Poa bulbosa (2nd year) and Kentucky bluegrass (3rd year) under
the PGC system for the summer of 2025. The objective is to understand the phenotypic
plasticity of key traits within the target population of genotypes. The question is “Should
we start new dedicated maize breeding for PGC?”

We have established a genomic selection (GS) workflow for the PGC systems. Predictive
abilities for yield exceeded 0.48 in both the conventional and Poa bulbosa systems when
using BS39-derived DH testcross genotypes evaluated under conventional and organic
planting conditions. However, our current results indicate that for effective GS in
Kentucky bluegrass systems, phenotyping within the same system is essential to achieve
accurate predictions.

Additionally, we established an experimental setup to study the Shade Avoidance
Response (SAR) in maize using a GWAS approach across 192 Doubled Haploid (DH)
genotypes. The experiment is conducted under different light conditions (low red/far-red
ratio and white light) in growth chambers to induce and compare SAR responses. We
collected data on stomata, leaf area, and plant height.
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2. Next Steps
¢ Planting seeds at our lowa field locations.

e Attending the NAPB meeting in Hawaii, where we will present a poster featuring our
PGC results.

e Collecting data from the field locations.

e Starting the new RET (Research Experience for Teachers) program in the third week of
June.

OBJECTIVE 3. SOIL HEALTH & NUTRIENT MANAGEMENT

Objective 3 focuses on understanding how and quantifying the degree to which different PGC
approaches impact soil health and nutrient use/loss. Because soil health drives crop productivity
and environmental impacts, this knowledge is crucial to better managing PGC systems and
characterizing the indirect economic benefits associated with PGC, which inform policy and
deployment. Marshall McDaniel (Iowa State University) and Morgan Davis (University of
Missouri) lead this Objective. Daniel Andersen (ISU) serves as a collaborator.

3. Actual Accomplishments
e Modestos Modestou (Graduate Student)
o Processing PGC soils for carbon, nutrients, and microbial communities.
o Completed the extraction of DNA from all 810 PSHARD soil samples.
o Currently finishing the quantification and preparation of DNA for sequencing.

o Modestou will send the DNA from all 810 PSHARD soil samples for DNA
sequencing by mid-June 2025.

o Modestou will start analyzing the data once he receives the DNA sequencing results.
e Maxwell Eness (Graduate Student)
o Eness has finished the bulk of his data analysis and collection.

o Eness has been working on completing his thesis manuscript and defense by the
end of Q3.

e Malcolm St Cyr (Graduate Student)
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StCyr continues to monitor soils and N2O emissions from Dr. Fei's plots.

StCyr has successfully reinitiated nitrous oxide measurements for the 2025 season at the
Sorensen plots.

He has also completed spring 2025 soil sampling and is currently processing the samples
for laboratory extractions.

Additionally, StCyr has produced a preliminary draft of cumulative nitrous oxide
emissions (Figure 3).

Treat

EI control
PB
E‘ KBEG

Cumulative N20O flux (KgN ha'-1)

Date

Figure 3. Cumulative nitrous oxide emissions by treatment KBG Kentucky blue grass, POA bulbousa, and
control continuous maize.

Explanation of Variance

No variance occurred.

Plans for Next Quarter

e Max Eness will successfully defend his M.S. Thesis on PGC. It will be published at
ISU's library.

e Collaborator Patrick Galland's manuscript is close to completion and should be submitted
in June 2025.

e The on-farm PGC trials with soil and yield collected from Sara Lira and Brandon
Schlautman are in preparation, and the goal is to submit the data before December 2025.
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Max Eness M.S. Defense:
Maize Root Responses to Perennial Ground Cover

Day/Time: Tuesday 9:00am _RElgfﬁl PGC
Location: 3022 Agronomy Hall ~or

Depth (cm)
ERBG3ve
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Figure 4. Graduate student Max Eness defends his thesis, Maize root responses to perennial groundcover.

6. Explanation of Variance
No variance occurred.

7. Publications, Presentations, Stakeholder Engagement, Submitted Proposals/Funded
Grants

e Presentations

CoPD Marshall McDaniel gave a talk on PGC and Soil Health at the March 7, 2025,
PGC Cafe.

OBJECTIVE 4. ECOSYSTEM SERVICES AND MODELING

This Objective focuses on quantifying the provision of ecosystem services derived from PGC
implementation. We consider a wide range of ecosystem services, including improved water
quality, flood and drought mitigation, protection from soil erosion, carbon sequestration, and
biofuel feedstock and/or fodder provision. Quantification is crucial to incentivize farmers for
ecosystem services. Amy Kaleita-Forbes (ISU) and Rob Anex (University of Wisconsin-
Madison) lead this Objective. Additional participants are Randy Clark (Corteva Agrisciences)
and graduate student Oluwatuyi S. Olowoyeye (ISU)

Objective 4 Tasks: Years 1 -5

1. Quantify Decreased Flood Risk and Improved Drought Resiliency Compared to
Conventional Cropping Systems (C.4.1)

A. Planned Activities
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e Complete the setup for additional locations in EPIC and also simulate identified grass

combinations for the PGC system.

e Simulate PGC for different climate regimes and their corresponding effect on runoff
in the EPIC model.

B. Actual Accomplishments
e Completed additional setup of locations within EPIC

e Simulated the effect of precipitation and ET on runoff across different climate
regimes.

C. Explanation of Variance
None noted.
D. Plans for Next Quarter
e Complete writing of the paper on ‘Simulated effect of PGC on erosion and runoff.’

e Prepare Readme documents that will guide the reproducibility of runoff and erosion
modeling under the Perennial Groundcover (PGC) system.

Quantify PGC Impacts on Water Quality (C.4.2)
A. Planned Activities

e In EPIC, simulate soil erosion under all identified grass combinations for the PGC
system.

e Simulate PGC for different climate regime and their corresponding effect on erosion
in the EPIC model.
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Photo 5. Graduate student Oluwatuyi S. Olowoyeye was recently awarded the Outstanding PhD Student
by the ASABE - American Society of Agricultural and Biological Engineers - lowa Section.
B. Actual Accomplishments

In conjunction with the runoff modeling described in Sec. C.4.1, we completed simulated
additional runs of PDG under different grasses and a range of climate regimes.

C. Explanation of Variance
None noted.
D. Plans for Next Quarter
¢ Finalize the modeling strategy for erosion

e Develop plans for expanding the work to include estimation of sediment-bound
phosphorus transport from PGC compared to baselines.

E. Publications, Presentations, Stakeholder Engagement, Submitted Proposals
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e Olowoyeye, Olowoyeye & Kaleita, Amy. (2025). Investigating Erosion under
Perennial Ground Cover (PGC) Using a Rainfall Simulation Experiment [Data set].
Zenodo. https://doi.org/10.5281/zenodo.15178377.

¢ Olowoyeye, Olowoyeye & Kaleita, Amy. (202X). Towards modeling soil erosion in a
perennial groundcover (PGC) system. Ecological Modeling. [Submitted].

3. Quantify PGC Ecosystem Service Sustainability Indicators and Compare them with
Conventional Systems (C.4.3)

A. Planned Activities

None: Funds are being de-obligated in this sub-objective. We will continue to support
the project through regular coordination meetings and the annual project meeting.

4. Quantify the Limits on PGC Maize Stover Removal (C.4.4)
A. Planned Activities

We supported CoPd Dan Andersen’s work of to develop a baseline prediction of
sustainable stover removal from a PGC system.

B. Actual Accomplishments

None: Funds are being de-obligated in this sub-objective. We will continue to support the
project through regular coordination meetings and the annual project meeting.

OBJECTIVE 5: SOCIOECONOMIC IMPACTS AND POLICY

This Objective evaluates the conditions under which the proposed practices are economically
sustainable for farmers and input suppliers in the PGC supply chain and wellbeing enhancing for
farmers and consumers. It integrates them by considering how PGC fits into existing policy
frameworks. Functionally, the Objective synthesizes information from other Objectives and
quantifies the overall value proposition for various versions of PGC. Cornelia Flora (KSU) and
Keri Jacobs (University of Missouri) lead this Objective, and Amani E. Elobeid (ISU) and
Cynthia A. Bartel (ISU) serve as collaborators.

Our overall team direction focuses on continuing data discussion and working toward finalizing
the data, then communicating it to the Data Management Team.

1. Evaluate the Economic Feasibility of PGC Systems for Maize and Soybean Producers

A. Planned Activities
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¢ Present findings regarding our policy entry points into the federal farm bill at the
online RegenPGC winter webinar series on February 11, 2025.

e Continue exploration of on-farm and downstream PGC environmental and economic
benefits. This research is expected to take several quarters before submission.

B. Actual Accomplishments

e We have drafted a manuscript that analyzes and identifies the ‘big buckets’ in which
unpriced benefits belong, their interrelatedness, and valuation methods for these
benefits from perennial groundcover.

e We identified a follow-up paper also for peer-reviewed journal publication that
applies some of the general valuation approaches for unpriced benefits identified in
the first paper to a specific instance of PGC, in line with the type of system which
RegenPGC is studying (Kentucky bluegrass and/or Poa Bulbosa).

e We presented on policy entry points into the federal farm bill at the online RegenPGC
winter webinar series on Feb 11, 2025, to ~30 online viewers + 75 additional online
Views.

C. Explanation of Variance

None noted.
D. Plans for Next Quarter

e We will continue to develop both unpriced benefits papers.

e We will present on enterprise budget findings at RegenPGC field days.
Evaluate the Market and Aggregate Welfare Effects of PGC Approaches.
A. Planned Activities

Start work on welfare effects based on scenario runs. This work will require the use of
the IMPLAN model, which will require some time to align with the output of the
agricultural modeling system.

B. Actual Accomplishments

We are making progress on the planned activities listed above.
C. Explanation of Variance

None noted.
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D. Plans for Next Quarter
Continue with our planned activities.
3. Identify the Socioeconomic Barriers and Potential Facilitators to PGC Adoption
A. Planned Activities

e Complete two R&Rs for the Journal of Ag Food Systems and Community
Development.

¢ Finish findings and analysis of 3C, submit manuscript to the journal Society and
Natural Resources.

B. Actual Accomplishments

¢ Finishing two R&Rs for the Journal of Ag Food Systems and Community.
Development

¢ Finished the decision tree and path analyses.
C. Plans for Next Quarter
e Submit a manuscript to the journal Society and Natural Resources.

e Prepare a prospectus presentation, resubmit a changed POS, and advisor change
forms.

D. Explanation of Variance

The R&Rs for the Journal of Ag Food Systems and Community have taken longer than
anticipated to finalize.

4. Explore the Role of Input Supply Agribusinesses in the PGC Supply Chain.
A. Planned Activities

Explore with industry the roles of and dynamics in ag retail investments and capabilities
to inform an empirical strategy to meet this subobjective.

B. Actual Accomplishments
Continue with Planned Activities, above.

E. Plans for Next Quarter
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We will continue the exploration of the roles of and dynamics in ag retail investments
and capabilities to inform an empirical strategy.
F. Explanation of Variance
None noted.
5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

e Bartel, Cynthia A., Jacobs, Keri L., Moore, Kenneth J. & Raman, D. Raj. (2025, February
11). How Does Perennial Groundcover Fit into USDA Policy? [Oral presentation].
RegenPGC Lunch & Learn Webinar Series: Week 5. Quantifying and Valorizing
Ecosystem Service Benefits for Perennial Groundcover in Corn & Soybean Production,
Ames, IA, United States

online. ~30 attendees + additional online views.

e Bartel, Cyndi. (2025, February 11). How does perennial groundcover fit into US
agriculture policy? [YouTube video]. https://youtu.be/vuY9x8OUyDE.

e Miller-Klugesherz, Jacob A. & Flora, Cornelia B. (2025, February 1). 3C dataverse:
Community capitals, cover crops, & conservation agriculture in the U.S. corn-soybean
belt (v. 2.2) [Dataset]. Zenodo. https://doi.org/10.5281/zenodo.14782849.

e Miller-Klugesherz, Jacob A. & Flora, Cornelia B. (2025, February 6). Cover Crops,
Chemicals, and Emissions: A Critical Case Study of Pottawatomie County’s (KS)
Conservation Agriculture. Poster presentation at the 18th annual Kansas Natural
Resources Conference. Manhattan, KS. United States.

e Miller-Klugesherz, Jacob A. (2025, February 5 & 25). Heal soil, heal soul: Enhancing
cover cropping and farmer wellbeing in Pottawatomie County (KS) and the U.S. Corn-
Soybean Belt. Kansas State University’s 3MT competition (Finalist). Manhattan, KS.
United States.

e Miller-Klugesherz, Jacob A. & Flora, Cornelia B. (2025, February 24). Ethnographic
case study of Pottawatomie County (KS) community capital stocks, cover crops, &
conservation agriculture. Zenodo. https://doi.org/10.5281/zenodo.14912002.

PROJECT EVALUATION

Dr. Heather Dantzker is the RegenPGC External Evaluator. PD Raman and Deputy Director
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Kinzel meet with Dr. Dantzker regularly to review her work and plan future evaluation activities.
Our goal is to use these activities to fine-tune the performance of the RegenPGC team.

1. Planned Activities

A. RegenPGC - Overall Project Activities

Participate in RegenPGC leadership calls (Co-PD and SAB) and evaluation calls with
the project director and deputy director.

Ongoing monitoring/review/analysis of project progress and milestones in relation to
the main project logic model.

Evaluation planning across project objectives and themes (other than Education) for
YR 4 Q3 and Q4.

B. Regen PGC — Education Theme Focus

Continue to meet in monthly planning meetings with Education Theme leaders.

Ongoing monitoring/review/analysis of Education-related progress and milestones in
relation to the Education-specific logic model.

Education-theme focused evaluation planning for YR 4 Q 3 and Q4.

2. Actual Accomplishments

34

A. RegenPGC - Overall Project Activities

Participated in RegenPGC leadership calls (2/20/25 and 3/27/25).

Ongoing monitoring/review/analysis of project progress and milestones in relation to
the main project logic model.

Evaluation planning across project objectives and themes (other than Education) for
YR4 Q 3 and Q4.

B. Regen PGC — Education Theme Focus

Continued to meet in monthly planning meetings with Education theme leaders

Ongoing monitoring/review/analysis of Education-related progress and milestones in
relation to the Education-specific logic model

Education-theme focused evaluation planning for YR 4 Q3 and Q4

Year 4 — Q3 - Quarterly Progress Report
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Participated in and leveraged a NSF-funded BIORETS workshop (Miami, FL, April 9
— 10, 2025) to share outcomes, including RegenPGC project-affiliated
RET/REU/Mentor experiences, with fellow BIORETS grantees, teachers, evaluators,
and funders.

Served on a panel of external evaluators of the BIORETS program to share outcomes
and impacts of REU, teacher, and mentor experiences, including those affiliated with
the RegenPGC project.

3. Explanation of Variance

The opportunity to leverage and participate in the NSF-funded BIORETS workshop came up
after the last quarterly report, so this was a welcome addition.

Plans for Next Quarter

A. RegenPGC - Overall Project Activities

Participate in RegenPGC leadership calls (Co-PD and SAB) and evaluation calls with
the project director and deputy director, as scheduled.

Ongoing monitoring/review/analysis of project progress and milestones in relation to
the main project logic model.

Evaluation planning across project objectives and themes (other than Education) for
the remainder of the project.

B. Regen PGC — Education Theme Focus

Continue to meet in monthly planning meetings with Education Theme leaders.

Ongoing monitoring/review/analysis of Education-related progress and milestones in
relation to the Education-specific logic model

Education-theme focused evaluation planning for the remainder of the project.

5. Publications, Presentations, Stakeholder Engagement, and Proposals Submitted
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A. Stakeholder Engagement

Served as an evaluation panelist at an NSF-funded workshop in which REU/RET/mentor
experiences, outcomes, and impacts were shared, including those affiliated with the
RegenPGC project.

Year 4 — Q3 - Quarterly Progress Report
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Outreach

Summer Lab Calendar

June 2025

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
25 26 27 28 29 30 31
1 2 3 4 5 6 7
REU — apartments
available to
move in.
8 9 10 11 12 13 14
REU Begins (PD) | REU (PD) REU in labs REU in labs REU in labs RET - apartments
1330 ATRB 1330 ATRB available to
9:00 am start 9:00 am start move in.
12pm Lunch with
mentors
Afternoon in labs
15 16 17 18 19 20 21
REU in labs REU in labs RET Begins (PD) RET PD RET PD
REU PD REU PD REU PD
1330 ATRB 1302 ATRB 1330 ATRB
8:30 arrival time, 8:30 arrival time, 8:30 arrival time,
9:00 am start time 9:00 am start time 9:00 am start time
Meet n’ Greet
Hach Hall 1Tam
Mentor luncheon
MBB atrium 12pm
22 23 24 25 26 27 28
RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | Adventures in PD Day
Science: Lynn 1330 ATRB

Fuhrer Lodge, 1635
Amherst Dr, Ames
4:00 — 5:30 pm

8:30 arrival time,
9:00 am start time

Lunch w/ Raqj,
Jeanne, and Laura




Biotechnology
Outreach

Summer Lab Calendar

July 2025

29 30 1 2 3 4 5
RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | Holiday Holiday
EH & MG Lab EH & MG Lab EH & MG Lab
Visits Visits Visits (&‘ w (}@ w
/ /7 / /
6 7 8 9 10 11 12
RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | PD Day
Adventures in Science: 1330 ATRB
B'?‘”ery' 1951 Food 8:30 arrival time,
jf(')%nie;:gg‘ ;93;11 9:00 am start time
13 14 15 16 17 18 19
RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | PD Day
EH & MG Lab EH & MG Lab EH & MG Lab Adventures in Science: 1330 ATRB
Visits Visits Visits S onension 8:30 arrival time,
4:00 — 5:30 pm 9:00 am start time
20 21 22 23 24 25 26
RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | RET/ REU in labs | RET/ REU in labs
“Story” Deliverable Final Day with
Submission Deadline Lab Team
Chemurgy Poster 12 pm Poster Submission
?;b:r:sswn Deadline Chemurgy Annual Deadline 12 pm
Meeting - UNI
27 28 29 30 31 1 32
PD Day Poster Session Travel Day Travel Day Learning Virtual Focus Groups
Dog-EGred Books MBB Atrium Presentaﬁons + Surveys
9:00 — 11am (viriual) (August 4 - 8, time
11:30 - Lunch & Lunch & End-of- 9am — 12:30pm TBD - Participants)

practice poster
session w/mentors
MBB Atrium

Summer Reception
MBB Atrium
11:30am — 2pm

(August 11 -15,
time TBD —
Mentors)




The long-term goal of this project

is to develop and de-risk a
transformative method for increasing
groundcover on working landscapes,

thereby realizing urgently-needed
environmental benefits.

Our vision is to develop a perennial
cover-cropping system that requires
less labor, provides equal or more
ecosystem benefits, and increases
resiliency while having an overall
economic profile that is equivalent to,
or better than conventional
row-crop practices.

D. Raj Raman
RegenPGC Project Director
Morrill Professor of Agricultural and Biosystems Engineering
lowa State University
3356 Elings
605 Bissell Rd
Ames, IA 50011-1098
rajraman@iastate.edu

Anne Kinzel, JD
RegenPGC Deputy Director
1140p Biorenewables Lab
lowa State University
617 Bissell Rd Ames IA 50011-1098 M : 1
akinzel@iastate.edu ' N, SRR Ty e -

W GREEEERES K

RegenPGC is supported by Agriculture and Food Research
Initiative Competitive Grant No. 2019-69012-29851 from the USDA
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