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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 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 3 - 2" Quarter Project Activities

November 1, 2023 — January 31, 2024

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

e Continued meeting with external evaluator Heather Dantzker to provide feedback on
the RegenPGC Logic model and guidance on evaluation foci.

e Stakeholder Advisory Board Meetings. We did not hold an SAB meeting this
quarter. These will restart next quarter.

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

e All Hands Meetings. We took a break from the bi-monthly all-hands meetings this
quarter. Instead, Raman held 1:1 meetings with multiple Objective leaders and other
CoPDs during the quarter.

e RegenPGC Café. The Research Theme Leader (Schlautman) continued hosting
virtual PGC Cafés every Friday. These continue to be well attended, especially by
graduate students. The informal setting leads to good exchanges.

¢ Year 3 Annual Face-to-Face Meeting. The Year 3 annual meeting plans were
outlined. The plan is for this meeting to take place in late October 2024 on the
University of Missouri (i.e., Mizzou) campus. The meeting will differ from Year 2 in
that graduate students will make presentations (not posters) organized by objective
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area. Further, we will have a longer (2-hour) end-of-meeting working session to
clarify goals and plans for the following year.

B. Project Recognition
e Awards

o RegenPGC Crop Ecology and Management Objective and University of
Kentucky graduate students Kiera Searcy and Hallie Sandeen, respectively, won
first and second place in the 2023 North Central Weed Science Society Student
Extension Video Contest.1 Their videos are available on the RegenPGC YouTube

page:
= Kiera Searcy: Weed Management Strategies for Establishing Kentucky

Bluegrass as a Perennial Cover Crop.
https://youtu.be/97pAksPywuc?feature=shared.

= Hallie Sandeen: Perennial Cover Crops: Evaluating Poaceae Species’
Establishment and Weed Suppression Potential.
https://youtu.be/kidpvalgUMY ?feature=shared.

o The Agronomy Journal recognized RegenCoPD Dr. Cynthis Bartel (Lead Author)
and her writing team with an Editor’s Choice award for the article “Evaluating
Chemical Suppression Treatments to Alter the Red: Far-Red Ratio in Perennial
Groundcovers for Maize Production.”

Editor's Choice
agronomy

an Open Access Journal by MDPI
Evaluating Chemical Suppression Treatments to Alter t
Ratio in Perennial Groundcovers for Maize Production

Cynthia A. Bartel; Kenneth J. Moore; Shui-zhang Fei; Andrew W. Lenssen; F
Samantha M. Kling

Agronomy 2022, Volume 12, Issue 8, 1854

Figure 1. Agronomy Journal Editor's Choice Award

! Learn more about Hallie and Kiera and their graduate student colleagues in out Graduate Education
Community website at https://www.regenpgc.org/theme-3-education/graduate-education/.
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C. Project Leadership

Continued ad-hoc meetings with all team members (as-needed basis). These included
budget-related meetings to assess subcontracts that are spending less than anticipated.

Supported CoPD Lira as she worked to negotiate with DOE on the FAB-PGC project
which builds upon the RegenPGC effort.

Initiated regular (approximately every three weeks) meetings between the Deputy
Project Director and the staff who work with the Extension Theme Leader to develop
detailed plans for the 2024 field days.

Worked with multiple theme leaders to develop a pathway for a former REU student
to become part of the project as a graduate student.

Continued to develop a “Vision to 100k Acres” through meetings with various Theme
Leaders.

Conducted, with Research Theme Leader Brandon Schlautman, a detailed review of
our AirTable data to identify gaps.

D. Educational Activities

Met with an Agronomy faculty member (not currently on the project) to brief them on
the project and explore his interest in working with a former REU participant
interested in graduate school.

Continued work with ISU undergrad honors student on a small-scale erosion testing
experiment for novel groundcovers.

Continued work with Iowa State University Ag & Biosystems Engineering (ISU-
ABE) capstone design team on using a robot to make images of groundcover between
rows of corn.

Continued guiding graduate students in exploring ways of visualizing the timing of
field operations to understand better the PGC strengths and weaknesses vs. other
cover cropping approaches.

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 Year 3 Annual Meeting.
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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

A. Presentations

Attended and participated in a RegenPGC Field Day at the Gaesser Farm (Nov. 1,
2023) with multiple NRCS personnel attending, as well as staff from a U.S. Senator’s
office (Ernst).

Met with a Cargill agronomist team to describe the RegenPGC vision.

B. Stakeholder Engagement (Outreach Activities)

Continued meeting with Radix to discuss their vision for taking the next step using
the unique germplasm they have developed.

Met with an organic vegetable producer from western Massachusetts to discuss PGC
approaches.

Met with Vitidore (https://www.vitidore.ag/) several times to discuss RegenPGC’s
vision and mission and how it is similar and different from theirs.

Briefed U.S. Senator Joni Ernst’s staff on the RegenPGC project.

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
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Host a graduate student training session to improve student participation in the project-
wide RegenPGC machine learning model calibration.

Adapt the RegenPGC Café format to include 10-minute updates from each graduate
student’s project.

Build out a framework for improved meta-analysis frameworks including measurements
of the PGC environment and specific suppression methods used.

2. Actual Accomplishments

Hosted a graduate student training session focused on teaching students how to
parameterize the PGC image coverage model by classifying objects in a set of images
taken during the 2023 growing season.

Two graduate students presented their 2023 field research at the RegenPGC café.
Attendance at these meetings is excellent when pre-advertising the topic.

Continued refinement of a PGC coverage model based on image analysis approaches.
The model identifies PGC grasses that are both suppressed and unsuppressed.

3. Explanation of Variance

None noted.

4. Plans for Next Quarter

Plan for multi-state (KY and NE) weed efficacy and PGC suppression trials. These will
be replicated across both states and designed to answer questions about which herbicides
are safe to use on PGC and provide the appropriate PGC suppression to reduce
competition with corn.

Follow-up graduate student image classification hackathon. Time is set aside to classify
as many images as possible so that the PGC coverage model is ready for the 2024
growing season.

Host a graduate student field trip to The Land Institute in Kansas and on-farm trials in
Nebraska.

5. Publications, Presentations, Stakeholder Engagement, Proposals Submitted

Schlautman, Brandon. ‘“Perennial row-cropping systems: innovation for soil conservation, water
, y

management, and the sustainable intensification of agriculture.” Innovative Farmers Association
of Ontario Annual Meeting, Kitchener, Canada, Feb 23, 2024.
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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
e Technical service providers and crop advisers
e The scientific community
e The general public
1. Planned Activities
We have focused on planning the 2024 Field Days.
2. Actual Accomplishments

Field day planning for the summer of 2024 is underway. Three lowa field days are already
confirmed at the following sites:

e July 24, 2024, Corning, 11:30 am-2:30 pm

Ray Gaesser (Stakeholder Advisory Board) and Chris Gaesser have confirmed the use of
their farm shop for the Corning Field Day.

e August 7, 2024, Nashua, 11:30 am-2:30 pm

We reserved a classroom at the Borlaug Learning Center (Nashua, IA) and confirmed
using people movers.

e August 14, 2024, Ames, 11:30 am-2:30 pm
We have reserved the ISU Field Extension Education Laboratory for the Ames Field Day.

We have created social media graphics for each field day. In addition to sharing on the lowa
Manure Management Action Group social media accounts, these will be shared with the

6 Year 3 — Q2 - Quarterly Progress Report
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county extension offices associated with the Field Day. An Extension statewide news release
is in development.

At each site, registration and lunch begin at 11:30 am, followed by the program at 12:30 pm.
The programs will start in a shop or classroom, followed by traveling to view plots at the end
of the program. The tentative agendas are:

e Registration and lunch

e System Establishment

e Performance in terms of Yield and Water Quality
e System Thinking | How does it fit on your farm?
e Hybrid Selection

e Discussion

e View plots

Research Theme Leader Brandon Schlautman has expressed interest in hosting a fourth field
day in Nebraska in late August or early September.

The Iowa Learning Farms is also hosting a virtual field day on March 21, 2024.

. Explanation of Variance

None noted.

. Plans for Next Quarter

Continue Field Day preparations, including securing a field day site in Nebraska.

. 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
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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.

Actual Accomplishments

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

Explanation of Variance
No variance was noted.
Plans for Next Quarter

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 research experience.

A.

Planned Activities

In addition to the regular connections facilitated through bi-weekly one-on-one Zoom
meetings and monthly First Tuesday meetings, REUs will attend the virtual learning day
on February 10th. (details in the RET section for this day) Griffin has been recruiting for
the summer of 2024 through methods courses on the ISU campus, through the National
Science Teacher's Elementary Group (NESTeG), the American Educational Research
Association (AERA), and contacts at Florida International University, Wartburg College,
and Upper lowa University, which have strong teacher education programs for

Year 3 — Q2 - Quarterly Progress Report
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undergraduates. Alongside undergraduate recruitment efforts, Griffin has finalized a
mentor handbook that will be incorporated with the 2024 cohorts, with the goal being to
develop better summer goals, research plans, and relationships among the REU
participants and the lab teams.

B. Actual Accomplishments

All planned activities were accomplished and continue to evolve as we recruit for next
summer and finish with our current cohort. Alioune Diop, an REU in 2023, graduated
from Bethel University in December and is applying to the master's program at lowa
State in Horticulture and accepted a research position with the Corteva team associated
with the RegenPGC team.

C. Explanation of Variance
No variance occurred.
D. Plans for Next Quarter

Program recruitment for the summer 2024 cohort will close on March 1, 2024. Selection
letters will be sent out to program applicants by March 15, 2024, to prospective
participants. Host labs will be notified in April of the RET they will be paired with. Plans
for mentoring training will be scheduled with a point person for each lab in April. Also,
plans for 2024 professional development programming are ongoing for the summer of
2024.

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)

The Research Experience for Teachers (RET) program is aimed at middle and high school
teachers working with underrepresented students. We will recruit and encourage future post-
secondary students interested in developing sustainable agricultural systems.

A. Planned Activities

We organized a virtual learning event on February 10, 2024, featuring guest speaker Wil
van der Veen, Director of Science Education Institute Raritan Valley Community College
and co-author “Engaging Students in Science Investigation Using GRC.” The learning
will help teachers see a strategy for using content standards to make sense of the world

9 Year 3 — Q2 - Quarterly Progress Report
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around us equitably and inclusively. We plan a reflection time during the afternoon to
recall the year together and how the program has supported and enhanced their work. We
will continue communication efforts into mid-March; First Tuesday of the Month
meetings end on February 6, along with bi-weekly one-on-one mentor sessions extending
into March 2024. Focused recruitment efforts for PIs and teachers will conclude on
March 15th, 2024, with the selection process finalized simultaneously. The goal for 2024
is to host five undergrads and three teachers with the Regen research teams. Griffin is
developing a structured onboarding program for lab teams, slated to take place in the
summer of 2024.

B. Actual Accomplishments

All planned activities continue flourishing, and connections between research teams and
schools are ongoing. Several mini-grants were used to purchase hydroponic growing
chambers, and classrooms have received seeds from researchers and recommendations
for conducting student-led experiments. In January, Griffin and two of our Regen RETs
were invited to present their research posters at the annual Partners in Science
Conference in San Diego.

C. Explanation of Variance
We completed all planned activities.
D. Plans for Next Quarter

Program recruitment for the summer 2024 cohort will close on March 1. Selection letters
will be sent out to program applicants by March 15" to perspective participants. Host labs
will be notified in April of the REU they will be paired with. Plans for mentoring training
will be scheduled with a point person for each lab in April. Also, plans for 2024
professional development programming are ongoing for the summer of 2024.

Graduate Student Community (Moore)
Build a community of graduate students engaged in topics broader than their research.
A. Planned Activities

The graduate seminar will resume in the spring with weekly meetings. One focus of the
spring seminar will be exploring the potential for improved cultural competency using the
Intercultural Development Inventory. Heather Dantzker is a trained IDI counselor and
will arrange for the students to take a survey and debrief them individually on their
results. She will also provide a group summary evaluation and develop a program to help
the group better understand intercultural competencies. Following the semester, students
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will be asked to retake the survey, and the results will be used to assess whether or not
their intercultural competencies have changed.

Other topics related to professional development will be addressed in the spring seminar.
These will be based on the interests expressed by students during the orientation session
in January.

Actual Accomplishments

The graduate student community meets weekly during the spring semester for
professional development seminars and social events. Oluwatuyi Olowoyeye and
Gabrielle Myers-Bailey are leading the community. They have developed the following
schedule and taken responsibility for making arrangements for presentations and off-
campus activities. RegenPGC students located at other locations participate in the
seminars by web conferencing.

Table 1. Graduate Education Community Proposed Activities: Jan. — Apr. 2024

Name Degree Program and Major

Jan. 19 Career Development (CV/Resume)

Jan. 26 Groundcover Image Annotation

Feb. 2 Ice Skating event

Feb.9 Poster Presentation / Design

Feb.16 Lit Review (McMillan or McDaniel or Ken?)

Feb. 23 Sara Lira Industry Talk

Mar. 1 Virtual Game Night (TBD)
Mar. 8 Coding Tools
Mar. 15 Excel Basics and Pivot Tables

Mar. 22 Tools for Scientific Graphics

Mar. 29 Industry Tour (Land Institute / Bayer)

Apr. 5 Objective Focus Meeting (Idea and data sharing)

Apr. 12 Cooking / Recipe sharing

Apr. 19 TBD

Apr. 26 TBD

TBD Summer - Barbeque event

Explanation of Variance

Year 3 — Q2 - Quarterly Progress Report
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We are still planning to explore the potential for improved cultural competency using the
Intercultural Development Inventory during the spring seminar. However, it will coincide
with the second two-thirds of the semester and align with the next quarter. We will work
with Theressa Cooper and Heather Dantzker to arrange for the students to take the
survey. Once everyone has taken the survey, Theressa will do a group debrief and discuss
the group's overall results with them. That will be followed up with a workshop designed
to enhance intercultural competencies. When students are close to graduating and
preparing to leave the project, they will be invited to retake the IDI survey to see if there
have been any changes in the assessment of their intercultural competencies. During their
exit interview with the project, Heather will debrief their individual IDI results.

D. Plans for Next Quarter

The graduate student community will continue meeting weekly for the remainder of the
spring semester for professional development seminars and social events. See Table 1
above for the schedule.

FFA and 4H Programs (Hayslett, Miller)

This program develops curricular materials for PGC crop production systems for FFA high
school students and 4H K-12 participants.

A. Planned Activities (Hayslett and Miller)

Additional pilots for lessons with approximately 300 middle school students in
November and December. Presentation and discussion with project graduate students
about extension, 4-H, and youth outreach programs. Lesson revision will continue over
the next few months. Promotion of lesson plans and a citizen science project will
continue in 4-H and FFA newsletters and an informational webinar will be done in
December. Recruitment and registration for the citizen science project will start in March.

B. Actual Accomplishments (Hayslett)

Additional lesson plan pilots were completed with approximately 300 middle school
students in November and December. One of the project graduate students shared his
research with youth at the December program in addition to piloting the lesson plan.
Presentation and discussion with project graduate students about extension, 4-H, youth
outreach programs, and lesson revision are in process. Promotion of lesson plans and a
citizen science project through 4-H and FFA newsletters has been done. We also
completed an informational webinar in December. Recruitment and registration for the
citizen science project have started. Additional pilots for a day camp version of the lesson
plans have been scheduled with county extension offices. (Miller) Agriculture instructors
from ten selected schools are piloting materials developed for perennial cover crops.
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Materials are being developed to help teachers and students understand the need for
research, the types of research being done, the research that agriculture producers do in
their operations, and how research is conducted. Several information sheets and a
PowerPoint presentation have been developed to introduce the topic of research methods.

. Explanation of Variance

(Hayslett) Promotion and recruitment for the citizen science project were started earlier
than planned to allow more time for staff and teachers to recruit youth participants. A day
camp version of the lesson plans was added to provide county extension staff with an
additional resource in a format that 4-H extension professionals widely use. Pilots are
needed to test the day camp format.

. Plans for Next Quarter

Activities in the third quarter will focus on the revision of lesson plans and preparation
for day camp pilots. Day camp pilots will be held in the summer (June-August) with the
goal of finishing revisions and publishing all lesson plan materials by the end of the year.
(Miller) Plans for the third quarter are to complete the development of research materials
and distribute materials to all high school agriculture departments in Iowa.

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

A. Stakeholder Engagement

On November 21, as part of the Kirkwood STEAM Institute at Kirkwood College in
Coralville, 150 7th-grade youth participated in hands-on learning about PGC
groundcover and soil erosion. On December 13, as part of the Kirkwood STEAM
Institute at Kirkwood College in Hiawatha, 150 7th-grade school youth participated in
hands-on learning about PGC and soil erosion and a presentation from a project graduate
student about his research.

THEME 4. COMMERCIALIZATION

Our goals are to:

13

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

Sara Lira (Corteva Agrisciences) leads this theme.

1.

14

Planned Activities
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 moisture sensor data and deliver it to the University of Wisconsin-
Madison team (Obj. 4. Ecosystem Services and Modeling).

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

Actual Accomplishments

e Visited and interviewed all on-farm trial cooperators.

e The post-harvest data was collected at research sites as planned.

e Soil and plant data summarized.

e 2024 experimental protocols are in place, and preparation is underway.
Explanation of Variance

Soil moisture sensor data is large and confusing; we began but didn’t finish sequencing.
Plans for Next Quarter

e Visit all on-farm trial cooperators to discuss 2024 plans and deliver seed.

e Continue data collection in on-farm and research trials.

e Continue to summarize soil moisture sensor data and deliver it to the University of
Wisconsin-Madison team (Obj. 4. Ecosystem Services and Modeling).

e Draft a schematic of sources of competition in PGCs and identify research needs in these
areas.

e Hold a meeting to discuss R:FR light research results and interpretation.

e Propose herbicide trials to fine-tune weed control strategies.
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5. Publications, Presentations, Stakeholder Engagement, and Proposals Submitted)

None to this quarter.

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 Continue groundcover and biomass data collection in the PGC species experiment.
e Continue groundcover and biomass data collection PGC herbicide experiment.

e Graduate students will attend the 2023 North Central Weed Science Society meeting
(in December).

e Graduate students will assist with annotating images for groundcover image analysis
model development.

B. Iowa
e Continue processing individual ear data from the “Proximity” experiment.
e Continue training for graduate students to process photo images for analysis.
e Assess material and resource needs for the 2024 growing season.

e Meet collectively with graduate students to review data and discuss what was learned
and if there need to be any modifications to 2024 research.

e Apply for ISU research equipment/machinery grants to purchase a cover crop seeder
to enhance further the capability to establish PGCs.
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Research staff and graduate students will attend the 2023 “Tri Society Meetings” in
St. Louis, MO.

2. Actual accomplishments

16

A. Kentucky

Graduate students collected groundcover and biomass data in the PGC species
experiment (Hallie Sandeen) and the PGC herbicide experiment (Kiera Searcy).

o Assessed groundcover with direct measurements in November 2023 and via
photos during the entire quarter.

o Assessed the biomass of grasses and weeds (and nurse crops) in November 2023.

Graduate students (Sandeen and Searcy) collected soil cores to determine fertilizer
needs.

Graduate students (Sandeen and Searcy) attended the North Central Weed Science
Society annual meeting in December 2023 (Minneapolis, MN). Both presented a
proposal video in the student contest and won awards (Kiera, first place. Hallie,
second place). Both students also received travel awards from the society and the
Integrated Plant and Soil Sciences graduate program at the University of Kentucky.

Graduate students (Sandeen and Searcy) presented posters on their research at the
University of Kentucky Integrated Plant and Soil Sciences Graduate Student
Symposium.

Graduate students (Sandeen and Searcy) helped annotate images for the groundcover
image analysis model development.

Hallie Sandeen had a committee meeting to refine her experiments further.

Co-Pd Haramoto, Sandeen, and Searcy attended RegenPGC cafe meetings.

B. Iowa

Completed processing individual ear data from the “Proximity” experiment.
Some graduate students were trained to process photo images for analysis.

Assessed material and resource needs for the 2024 growing season.
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Applied for ISU research equipment/machinery grants to purchase a cover crop
seeder to enhance further the capability to establish PGCs. A cost-sharing grant was
received, and an order was placed for a new cover crop seeder.

Research staff and graduate students attended the 2023 “Tri Society Meetings” in St.
Louis, MO.

Late fall data was collected from the ‘Rate and Ratio’ and ‘Ease of Establishment’
experiments that focus on establishing PGCs.

Greenhouse and/or growth chamber experiments were designed to examine soil pH,
lime, and nitrogen fertilizer availability on germinating KBG seeds.

3. Explanation of Variance

e None for Kentucky; all planned activities were accomplished.

e Due to weather events and longer than anticipated processing of data, the graduate

student meeting to discuss findings from 2023 research and plans for 2024 research
project modifications was rescheduled for February 2024.

4. Plans for Next Quarter

17

A. Kentucky

Kiera Searcy has a committee meeting to refine plans for her experiments.
Continue with data collection on ground cover (weeds and desired grass).

Both experiments will have spring herbicide applied to control emerged broadleaf
weeds.

Finalize plans for summer 2024 experiments (suppression techniques for Hallie
Sandeen, herbicides for suppression, and corn weed control for Kiera Searcy)

Scout the Kentucky bluegrass (KBG) field established in 2022 and flag areas for plots
and data collection.

Continue attending the RegenPGC Cafe meetings.
Fertilize areas for fall- and summer experiments based on soil test results.

Receive corn seed and herbicides as needed.

B. Iowa
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e Frost seeding and early spring seeding treatments in the ‘Timing of Establishment’
study will be planted as weather and soil conditions allow.

e Land requests for research areas will be made to keep current field research going and
expand for newly designed experiments.

e Inputs for experiments (fertilizer, crop protection chemicals, and seed) will be
inventoried, and additional resources will be purchased to meet research needs for the
upcoming growing season.

e Undergraduate assistants to help with field research activities will be selected and
hired.

e Researchers from all objectives performing fieldwork involving Objective 1 plots,
resources, and personnel will meet to coordinate 2024 research activities and needs.

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

Sandeen, Hallie, Erin Haramoto, Matthew Allen, Tim Phillips, Shuizhang Fei, Sara Lira,
& Brandon Schlautman. Perennial groundcover: evaluating Poaceae species’
establishment and weed suppression potential. Video proposal presentation. North
Central Weed Science Society Annual Meeting, Minneapolis, MN. December 2023.

*Searcy, Kiera, Erin Haramoto, Matthew Allen, JD Green, Scott Flynn, Brandon
Schlautman, Weed Management Strategies for Establishing Kentucky bluegrass as a
Perennial Cover Crop. Video proposal presentation. North Central Weed Science Society
Annual Meeting, Minneapolis, MN. December 2023.

*Sandeen, Hallie, Erin Haramoto, Matthew Allen, Tim Phillips, Shuizhang Fei, Sara Lira,
& Brandon Schlautman. “Perennial groundcover: evaluating Poaceae species’
establishment and weed suppression potential.” Poster presentation. IPSS Graduate
Student Symposium, Lexington, KY. January 2024.

Searcy, Kiera, Erin Haramoto, Matthew Allen, J.D. Green, Scott Flynn, Brandon
Schlautman, Weed Management Strategies for Establishing Kentucky bluegrass as a
Perennial Cover Crop. Poster presentation. IPSS Graduate Student Symposium,
Lexington, KY. January 2024.

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

18
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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

1. Continuing Projects

A. Field Trial Evaluating Four POA Species Suitability

The field trial evaluating the suitability of four Poa species for PGC concluded for 2023,
with maize grains (cv. Pioneer 1185) harvested on November 10, 2023. The PGC species
include 10 KBG cultivars or cultivar blends and 1 Radix Hybrid Bulbosa cv. PB55, a
blend of Sandberg bluegrass, cv. ‘Vale’ and cv ‘Hanford’ and two cultivars of rough
bluegrass (‘Havana’ and a naturalized population). A preliminary data analysis showed
that the Sandberg bluegrass blend and rough bluegrass PGC produced higher maize grain
yield than the control. In comparison, all KBG cultivars except Jackrabbit resulted in
lower maize grain yield. The Radix Hybrid Bulbosa cv. PB55 produced a slightly lower
maize grain yield.

. Field Trial Evaluating the Compatibility of Five of Poa secunda Cultivars with

Maize

This work concluded for 2023, with maize grains harvested on Nov. 2, 2023. A
preliminary data analysis showed that the Sandberg bluegrass cv ‘Hanford’ PGC
produced slightly higher maize grain yield than the no-PGC control. At the same time,
the three other cultivars, ‘High Plains,” ‘Vale,” and ‘UP/Colorado Plateau,’ resulted in a
small, insignificant maize grain yield reduction compared to the control. ‘Sherman,’ a
non-dormant Sandberg bluegrass cultivar, and the KBG cultivar ‘Milagro’ both resulted
in significant yield reduction in maize.

2. Newly Initiated Projects

19

Species x Suppression Methods

A new, split-plot field experiment investigating the effect of species/cultivar and suppression
method on the persistence of PGC and on the growth and development of maize plants was
established on 08/27/2023. The trial was established successfully with adequate ground
coverage. We plan to plant maize into the PGC in spring 2024.
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3. Growth Chamber Studies

A.

Sexual floret and true seed formation in Poa bulbosa

P. bulbosa normally reproduces asexually by pseudo-vivipary, forming bulbils. Asexual
reproduction prevents recombination, making controlled crosses and crop improvement
nearly impossible. By subjecting mature plants to varied combinations of temperatures
and daylengths, we have determined conditions that induce flower formation and
subsequent seed formation. These results will enable us to improve the species by
traditional plant breeding.

Vernalization requirements in Sandberg Bluegrass and Kentucky Bluegrass

A pilot study was conducted to study the duration of vernalization required for flowering
for four cultivars of Sandberg bluegrass and 37 KBG accessions. We also studied the
correlation between seed size and germination speed and polyembryony in the 37 KBG
accessions. Results from these pilot studies will allow us to conduct crop improvement
research soon to develop dedicated PGC.

4. Fei Student Advising

Table 2. Dr. Shuizhang Fei - Graduate Student Advising & Undergraduate Student Education

Name Degree Program and Major Year Started
Prathyusha Cheguri Ph.D., Genetics & Genomics Fall 2022
Bandana Bhusal Ph.D., Bioinformatics & Computational Biology Summer 2023
Modestos Modestu Ph.D., Crop Production & Physiology Summer 2023
Vipul Kumar Ph.D., Plant Breeding Fall 2023
Caroline Strawhacker First-Year (Undergraduate) Honors Program Spring 2024

5. Plans for Next Quarter

We will enter into an arrangement with Corteva Agriscience to sequence the genomes of
leading PGC species.

We will establish seedlings for 180 Poa secunda accessions. Seedlings will be transplanted
for a spaced-plant trial for a genome-wide association analysis (GWANS) for traits of interest.

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

20

Proposals Submitted
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o Understanding Summer Dormancy in Bulbous Bluegrass (Poa bulbosa): A
Physiological and Molecular Approach. 07/01/2024-06/30/2028. USDA-NIFA
Foundational and Applied Science Program. PI.

o Overcoming Barriers of Biopolymers and Promoting Sustainable Agriculture in a
Multi-industry Circular Economy. 08/16/2024-08/15/2027. USDA-NIFA Foundational
and Applied Science Program. CoPl.

o Developing Summer-dormant Perennial Groundcover for Sustainable Crop
Production. 07/01/2024-06/30/2027. USDA-NIFA Foundational and Applied Science
Program (Plant Breeding). PI.

o Developing Summer-dormant Perennial Groundcover for Sustainable Crop
Production. Bailey Research Career Development Award, lowa State University. PL.

Liibberstedt Group

2024 Objective

We are outlining an ambitious plan for the year 2024, aiming to expand our research through a
detailed lattice design comparison of 54 genotypes to assess the yield performances of
conventional and PGC cultivation methods. This study will span across IA, NE, and KS, building
upon the insights gained from our 2023 comparative study of maize hybrids.

2023 Study Overview

In 2023, we embarked on a comparative study involving 52 experimental hybrids derived from
the BS39-DH lines from ISU, along with two hybrid checks from Corteva. This research was
conducted across three distinct environmental settings in IA, NE, and KS, employing a 6X9
Lattice design. The study uniquely incorporated PGCs, including grasses and clovers, alongside
conventional cultivation methods to evaluate their impact on maize yield and quality.

1. Key Findings from 2023
e Yield and Quality Metrics

Our research meticulously measured various plant parameters, including grain yield,
plant height, ear height, leaf angle, and leaf area. We also analyzed the nutritional content
of maize, focusing on oil, protein, and starch percentages.

e Descriptive and Comparative Analysis
o Cob Weight Analysis. A key finding was the lower average weight of cobs from

PGC methods compared to those from conventional methods.
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o Nutritional Content and Yield Relationship. The significant correlations between
cob weight and nutritional content (protein and starch percentages) underscore the
complex interplay between yield and nutritional quality in maize production.

o Correlation Insights. Notable correlations were observed among these parameters
under both PGC and conventional conditions. For instance, a strong positive
correlation existed between oil content across both cultivation methods, suggesting a
consistent oil percentage irrespective of the cultivation method. Similarly, positive
correlations were observed in plant density, leaf angle, and the relationship between
plant and ear height, indicating consistent trait expression across both methods.

o Statistical Analysis. The study revealed statistically significant differences in several
key metrics, such as cob weight, kernel weight, and the percentage composition of
protein and starch, underscoring the distinct impacts of PGC and conventional
cultivation methods on these parameters.

e Perennial Groundcover vs. Conventional Method Insights

o PGC Method. The PGC cultivation method highlighted a trade-off between protein
and starch content, with a strong negative correlation suggesting that an increase in
one leads to a decrease in the other. This method also showed a negative correlation
between starch and oil percentages.

o Conventional Method. In contrast, the conventional method exhibited a negative
correlation between cob weight and protein percentage and a positive correlation
between cob weight and starch percentage, indicating that higher starch content might
contribute to higher cob weights under conventional cultivation.

e Conclusion and Implications

The 2023 study provided valuable insights into how different cultivation methods
influence maize yield and quality. The conventional method showed an advantage in
terms of cob weight, which is a crucial yield metric. These findings can guide agricultural
practices, hybrid selection, and future research, particularly as we plan our expanded
study in 2024 to further explore these dynamics across a broader range of genotypes and
environments.

2. Evaluation of Traits with Potential Impact on Maize Cultivation in PGC

A. Summary of Growth Chamber Research on 2023 Maize Genotypes and Future
Directions

e Overview of Completed Research
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In our recent study, we meticulously examined the growth responses of 54 maize
genotypes that were tested in the growth chambers in IA, KS, and NE in 2023. With
three biological replications for each genotype, our research primarily focused on
understanding how different light treatments influence plant morphology, specifically
plant height, leaf area, and root length.

e Key Findings from Growth Chamber Experiments

o Impact of 'Red Light' Treatment. A notable outcome from our experiments was
that plants subjected to the 'Red Light' treatment, which combines red light (low
red:far red ratio light) with a low intensity of 200 umol/m?/s and full red light for
14 hours daily, exhibited significant elongation compared to those under the
standard light intensity of 600 umol/m2/s. This indicates a clear effect of the light
spectrum on plant morphology.

o Trait Assessments. Measurements of plant traits were conducted at the V3-V5
leaf stage, allowing for an in-depth analysis of the early vegetative growth
responses under varied light spectra.

e Future Research Initiatives

o Collaboration and New Agreements. We have forged a new partnership to test
Corteva ERA hybrids and a selection of BS39-DH testcross hybrids, co-
developed with ISU (Prof. Dr. Thomas Liibberstedt) and Corteva (CoPd. Sara
Lira). This collaboration marks a significant step forward in our maize breeding
research efforts.

o Research Objectives. The forthcoming studies aim to delve into breeding
strategies that focus on minimizing shade avoidance responses in maize. This
research is crucial for enhancing plant architecture, particularly in dense planting
conditions where light availability is a key factor.

o Preparation for Upcoming Experiments. We are gearing up to commence our
research in growth chambers, with the seeds soon to be received. This will
involve a detailed examination of the genotypes under various light conditions to
further understand the role of light in plant growth regulation.

e Conclusion and Implications

This growth chamber-based research sheds light on the critical influence of light
quality on maize growth patterns. The findings from this study are instrumental for
the field of plant physiology and breeding, offering potential pathways to optimize
maize hybrids for improved performance under PGC. As we move forward with our
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collaborative efforts, we aim to apply these insights to develop maize varieties that
are better suited to contemporary agricultural challenges, thereby enhancing crop
productivity and sustainability.

3. Liibberstedt Student Advising

e Memis Bilgici is taking the Advanced Plant Breeding and Principles of Cultivar
Development class. Additionally, we are actively working on a review paper and data
analysis for data collected this year.

e Asa 2-year postdoc position, Yu-Ru Chen started to work on December 15, 2023, on the
RegenPGC project.

Table 3. Dr. Thomas Liibberstedt Graduate and Undergraduate Advising

Name Degree Program and Major Year Started
Memis Bilgici Ph.D., Plant Breeding Fall 2022
Leticia Prada de Miranda Visiting Ph.D. Student Fall 2023
Yu-Ru Chen PostDoc 2024

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.

1. Planned Activities

e Graduate student Malcolm St. Cyr plans to intensively sample N20 emissions at the
Sorensen site plots the week of fertilizer application (probably April 20th). (See Photos 1
& 2 below)

e St. Cyr also plans to resample the on-farm PGC sites in Waterloo, IA.

2. Preliminary Results
e St. Cyr has placed the needed soil collars for N20O gas sampling in Dr. Fei’s plots.

e St. Cyr has collected the first N20 samples last week (2/14/2024).
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Photo 1. Graduate student Malcolm St Cyr Installing soil collars.

e (Graduate student Eness has processed approximately 750 root samples for analysis.
e Eness is halfway done with the weighing of all root sample.
3. Explanation of Variance
No variance occurred.
4. Plans for Next Quarter
We will continue to work on the objectives stated above.

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

None this quarter.
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Photo 2. St Cyr Collecting N20 samples using the LI-Cor 7820 gas analyzer.

Average Carbon Isotope by Sample Type

Above KBG Above Maize Above PB KBG Kura Clover Maize Poa Bulbosa
Sample Type

Average Carbon Isotope
=

o
=)

Figure 2. Delta c13 readings for major PGC species. This confirms our
hypothesis that identification using natural abundance of isotopes is possible.
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6. Explanation of Variance
No variance occurred.
7. Plans for Next Quarter
We will continue to work on the objectives stated above.

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

None this quarter.

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

A. Planned Activities

e “Parameterization and Calibration” in EPIC and APSIM for the five treatments we
trained on for the rainfall simulation during Summer 2023.

e Validate the accuracy of the models (EPIC and APSIM) for runoff.

B. Actual Accomplishments

e Characterized the soil profile using the most suitable condition for the region for both

EPIC and APSIM models using the web soil survey.
e Developed model “Management Files” for the following land uses:

o C — Continuous Corn with conventional tillage
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o CR - Continuous corn with residue cover,
o BL —Bare Land, and
o G — Perennial Grass, PGC- Perennial Groundcover System.

e Parameterization of both models based on the sensitivity analysis result from previous
work.

C. Explanation of Variance

No validation will be done until we get a second year of data for the rain simulation field
experiment.

D. Plans for Next Quarter

e Start calibration in EPIC and APSIM models using the results from the summer
experiment for the five treatments.

e Test for the accuracy of the models (EPIC and APSIM) for both soil erosion and
runoff.

Quantify PGC Impacts on Water Quality
A. Planned Activities

Planning an indoor rainfall simulator to test for runoff and erosion across these grass
COVers.

e Establish greenhouse microplots to be used underneath the rainfall simulator,
including KBG and the Radix Poa Bulbosa.

B. Actual Accomplishments
e Tested the indoor rain simulator to identify any area of concern.

e Identification of the right soil pans suitable for the experiment, breed of grass to be
tested and communicating with other collaborators.

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

Prepare the experimental plan for the indoor rain simulation.
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3. Quantify PGC Ecosystem Service Sustainability Indicators and Compare them with
Conventional Systems

A. Planned Activities

e (Calibrate simulation of KBG using Zhang et al. (2013) data.

e Incorporate calibrated KBG model in intercropping simulation with corn.
B. Actual Accomplishments

e We have done extensive model calibration and simulation studies using KBG data
from a model-based turfgrass management study (Zhang et al., 2013).

e Parameterized the STICS model for KGB data of Zhang et al. (2013).
o Used the first two years of observed data in the calibration process.

o Identified several STICS model characteristics that limit the application to turf
grass characterized by frequent cuttings.

o In collaboration with Guillaume Jego, Research Scientist, Agriculture, and Agri-
Food Canada, develop “workarounds” for model limitations.

o Not all model limitations can be overcome. A great deal has been learned about
model use; however, due to model limitations, a complete model calibration using
turf grass data from Zhang et al. (2013) will not be possible.

A. Explanation of Variance
None noted.

B. Plans for Next Quarter
e Incorporate calibrated KBG model in intercropping simulation with corn.
e (alibrate model to Wiggins et al. data (2012).

e Simulate several precipitation scenarios of intercropped KBG-maize to predict the
effects of soil-water competition.

4. Quantify the Limits on PGC Maize Stover Removal
A. Planned Activities

We had not planned to undertake activities during this quarter.
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B. Actual Accomplishments
No activities were undertaken this quarter.
C. Plans for Next Quarter
None.
5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

None this quarter.

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
e Submit the Ag Decision Maker information file and decision tool for publication.
e The AEPP draft will be completed this quarter.
B. Actual Accomplishments

e Submitted the information file and decision tool packet, “Expected Net Returns of a
Perennial Groundcover (PGC) System with Corn Production in the Midwest” to the
lowa State University Extension & Outreach Ag Decision Maker review process.

e Updated the PGC enterprise budget with 2024 production costs from a survey of lowa
cooperatives for input pricing. Began a sensitivity analysis of PGC adoption with the
updated budget for the AEPP article.
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e We began to work to map cover crop adoption — with postdoc Dr. Austin Landini —
and its spatial and other correlates to understand key variables and how PGC adoption
will differ from cover crop adoption outcomes.

C. Explanation of Variance
None noted.

D. Plans for Next Quarter

e Rework the enterprise publication and submit it to Sustainability — an invited
submission.

¢ Build cover crop adoption maps with correlations with known barriers/drivers.
Evaluate the Market and Aggregate Welfare Effects of PGC Approaches.
A. Planned Activities
e Complete work on incorporating the PGC costs in the cost of production model.
¢ Run the model using the PGC costs (both optimistic and pessimistic scenarios).

e Prepare to, as data becomes available from other objectives, calibrate the model in
terms of yields based on the appropriate management practice and begin prep work to
incorporate the cellulosic module in CAMS.

B. Actual Accomplishments
We are making progress on the planned activities listed above.
C. Explanation of Variance
None noted.
D. Plans for Next Quarter
Continue with our planned activities.
Identify the Socioeconomic Barriers and Potential Facilitators to PGC Adoption
A. Planned Activities

e Prepare case studies of communities where PGC is being implemented and
communities where it is not.

e Analyze lowa farmer practices data to determine correlates of cover cropping.

Year 3 — Q2 - Quarterly Progress Report



S———— REGENPGC
T

- N

e Develop the 3C Dataverse: Community capitals, cover crops, & conservation
agriculture.

e Interview 20 farmers, ag-adjacent personnel, and community and political leaders in
Pottawatomie County (KS).

B. Actual Accomplishments

e Developed the 3C Dataverse: Community capitals, cover crops, & conservation
agriculture, and ran certain descriptive and inferential statistics.

e Conducted 15 interviews and coded them.
C. Plans for Next Quarter
Run analyses on CCF, Conservation ag, and PGC, and write up the results.
D. Explanation of Variance
None noted.
4. Explore the Role of Input Supply Agribusinesses in the PGC Supply Chain.
A. Planned Activities
Begin collecting data to augment agribusiness demographic and other data for analyses.
B. Actual Accomplishments

We will enter supply chain variables into the mapping exercise noted above and
ultimately inform the adoption and the supply chain build-out of perennial technologies.

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals
e Stakeholder Engagement

o Explored natural capitals, e.g. (dndc, N leaching, and global warming potential) with
colleagues at CTIC and Regenerate America.

o Conferenced with colleagues during the November 2023 Kansas Rural Center
conference in Topeka, KS, and at the January 2024 “No-Till on the Plains”
conference (Wichita, KS.)

e Proposals Submitted
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Two submissions by GRA to Rural Sociological Society Annual Meeting, July 24 — 30, in
Madison, WI.

PROJECT EVALUATION

Dr. Heather Dantzker is the RegenPGC External Evaluator. PD Raman and Deputy Director
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 regular and ad hoc evaluation-focused meetings with the PD and
Deputy PD.

Participate in RegenPGC bi-monthly calls (Co-PD and SAB).

Continue to engage with other theme leads around evaluation activities and project
planning.

Conduct project team and SAB interviews.

Analyze/integrate findings and prepare evaluation report (PPT presentation) for
project leadership (Feb 2024).

B. Regen PGC — Education Theme Focus

Integrate findings from the post-summer session REU data (surveys and focus
groups) into evaluation reporting.

Continue to meet for regular planning meetings with Education theme leaders and
plan for 2024 data collections.

2. Actual Accomplishments

A. RegenPGC - Overall Project Activities

Participated in regular and ad hoc evaluation-focused meetings with the PD and
Deputy PD.

Continued to engage with other theme leads around evaluation activities and
planning,

33 Year 3 — Q2 - Quarterly Progress Report



- N

REGENPGC
~~TTT ~

Conducted project leadership and SAB one-on-one interviews (n=27).

Analyzed/integrated findings and worked on evaluation report (PPT presentation) for
project leadership (Feb 2024).

Continued participation in the SAS Community of Practice regular virtual calls.

B. Regen PGC — Education Theme Focus

Continued to meet regularly for planning meetings with Education theme leaders and
plan for 2024 data collections.

3. Explanation of Variance

34

e Bi-monthly Co-PD and SAB calls were postponed until February 2024.

e Interviews with graduate students affiliated with the project are planned for Spring 2024.
REU summer 2023 inputs will be incorporated into findings at that time (Project Year 3

Q3-4).

4. Plans for Next Quarter

A. RegenPGC - Overall Project Activities

Finalize the analysis of leadership and SAB interviews.
Prepare an evaluation report-out to project leadership (PPT presentation).

Participate in regular and ad hoc evaluation-focused meetings with the PD and
Deputy PD.

Participate in RegenPGC bi-monthly calls (Co-PD and SAB).

Continue to engage with other theme leads around evaluation activities and project
planning.

Plan additional evaluation activities through YR4Q1 in collaboration with the project
PD and Deputy PD.

Participate in the SAS Program Meeting in Madison, WI, April 14-16, 2024.

B. Regen PGC — Education Theme Focus

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

Plan for Spring 2024 data collection with RegenPGC-affiliated graduate students.
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e Commence individual interviews with RegenPGC-affiliated graduate students in mid-
April 2024.

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

None, other than interactions with SAB members via data collections described above.
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Exhibit 1

Winter 2024 RegenPGC Graduate Student Community Update
Olowatuyi (“Tuyi”) Olowoyeye

As RegenPGC graduate students, we are excited about the opportunities ahead. We value academic pursuits and a
community that fosters growth, learning, and meaningful research and where we can also enjoy shared fun moments. It's
great to have the support of the Education Leader and the Director of RegenPGC, who encourage us to facilitate events that
enhance our academic journey and contribute to our overall experience as a group.

We came together as a group and harnessed the power of our collective ideas. During our team meetings, we experienced
a synergy where ideas flowed freely. Even those who couldn't attend in person had their ideas contributed in advance.

As we look ahead to Spring 2024, we have a planned schedule of events that will support our professional development
and provide enjoyable leisure activities. We will explore areas crucial to our growth, such as CV/Resume development,
science communication, scientific graphic designs, and Basic data analysis and analytics using R or Python. We also plan fun
activities, including Ice Skating in February, a Barbeque event, a Game Night, and a Cooking/Recipe Sharing session. We are
also considering industry tours to the Land Institute or Climate LLC, allowing us to gain firsthand exposure and insights.

Furthermore, we'll hear from industry experts who will share their experiences switching from graduate school to industry
and select professors who will offer insights on writing effective literature reviews and other peer-reviewed papers. As a
community, we understand the importance of objective-focused meetings. To this end, we have scheduled meetings that
will serve as forums where we can collectively assess our progress toward our respective objectives, ask questions, and
encourage collaboration - a critical factor in achieving the shared goals of the RegenPGC team.

With 21 graduate students, our events are sure to have a significant impact. We're optimistic that we'll have good
attendance for all the events, and we're working closely with Dr. Moore and Dr. Raman. They will speak with Pls to ensure
the chosen times are free for all involved. We are grateful to both for their heart and for always ensuring that we are
making progress as graduate students on the project.

We will be meeting at 10 am CST on Fridays from January 19, 2023, until April 26, 2023.
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Photo 1. Who says graduate school is all work and no play? RegenPGC grad students at the lowa State University Ice Arena, Jan. 2024
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MAJOR ACTIVITIES

APPLY HERE

Participate in advanced research activities with the
guidance of a faculty research team for 32 hours per
week over a six-week period.

Dedicate one day each week to focused
professional development alongside fellow
educators in the ARET program, led by master
teachers.

Receive support in translating the acquired
summer knowledge into classroom activities, with
master teachers assisting in the development

of NGSS-aligned learning experiences.

K-12 STEM teacher or instructional leader actively
engaged in working directly with teachers.

Commit to participating for the entire length of the
program.

Possess one or more years of classroom teaching.

Cutting-edge research opportunity.

Receive a teacher stipend of $900.00 per week for
the six-week research experience.

Benefit from a travel allowance, with a $500 mileage
allowance for commuting to campus and $1,000 for
those traveling from out of state.

On-campus housing is provided for teachers with
a round-trip commute exceeding 100 miles.

Ongoing cohort activities and weekly seminars.




ATTENTION
PRE-SERVICE
STEM TEACHERS!

JUNE 10 - JULY 31, 2024
IOWA STATE UNIVERSITY



Anne Kinzel
Exhibit 3


MAJOR ACTIVITIES

e Participate in innovative research projects for
32 hours per week over a 9-week summer period
under the mentorship of a faculty research team.

e Dedicate one day per week exclusively to
enhancing pedagogical expertise through guidance
from experienced master teachers.

¢ Collaborate with fellow participants in the Research
Experience for Teachers program to cultivate
lasting connections with educators in the STEM field.

QUALIFICATIONS

e Demonstrate dedication to a K-12 STEM education
initiative.

e Have completed at least one year of coursework in
an education-related STEM major.

¢ Pledge to actively participate for the entire duration
of the program.

HIGHLIGHTS

e An opportunity for leading-edge research.

¢ Receive a $5,000 stipend for the summer.

¢ Travel and mileage stipends are available.

e On-campus housing is provided if required.

e Access to a food/meal plan during the program.

e All essential materials for research and professional
learning are provided.

e Optional participation in ongoing cohort activities
and connections throughout the academic year.
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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 -
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of the U.S. Department of Agriculture.




