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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 ground cover 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 perennial groundcovers. 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)

November 1, 2022 — January 31, 2023

PROJECT ADMINISTRATION AND GOVERNANCE

1. Planned Activities

e 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

e Continued regular meetings w/ all team members. Met with each budgeted CoPD in one

to one meetings to discuss expenditures to date and plans for next year.

e Meetings

@)
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Theme Leader Meetings. The four theme leaders continued to meet with Raman and
Kinzel every two weeks to provide project updates, evaluate progress and resolve any
outstanding issues.

All Hands Meetings. We continued to host bi-monthly all-hands meetings
throughout the quarter. The meetings are well attended by objective and theme
leaders, and there has been a comprehensive exchange of information at these
meetings.

PGC 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.

PGC Weekly Research Meetings. The Research Theme Leader (Schlautman)
proposed a series of weekly research meetings that the PD hosts and these began in
January 2023. They have focused on specific field-research questions (e.g., how to
best collect and process groundcover images) and have been well attended. (Original
plan was for these to run till early March, but due to the level of interest, we decided
to extend through early May.)
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o Stakeholder Advisory Board Meetings. We held a quarterly SAB meeting in the

second quarter (Dec 1, 2022). The meeting was well attended by SAB, objective, and
theme leaders. Objectives 3 & 4, along with the Commercialization Cross-Cutting
Theme, presented short updates at the meeting and engaged with SAB member
questions. We continue to stress the importance of these meetings being
conversations, not simply “data dumps.”

Year 2 Annual Face-to-Face Meeting. The Year 2 annual meeting plans were
finalized. The meeting will take place on October 26 and 27, 2023, on Corteva’s
campus in Johnston, IA. The meeting will differ from Year 1 in that we will not do
Objective and Theme reports per se. Instead, we will do a series of one h mini-
symposia for each Objective, using a 10-minute overview by Objective leaders, a 30-
minute poster session featuring any and all Objective-relevant posters (and attended
by the entire project), and a reconvening to do a 20-minute panel discussion.

3. Plans for Next Quarter

Continue regular meetings with groups of CoPDs and ad hoc meetings with individual
CoPDs to answer questions and help create bridges across objectives.

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

Onboarded new lead contact from Verbio North America (Verbio is a critical member of
our SAB).

Engaged the Field-to-Market liaison in a discussion about decision analyses relevant to
PGC systems.

Worked closely w/ Commercialization Theme Leader Sara Lira to begin a sequence of
FLAG (farmer landowner advisory group) “seminars” (See Table 1, p. 15.)

Worked with the team to update FAQs, and we were able to make multiple substantive
improvements (See https://www.regenpgc.org/fag/).

Onboarded new SAB member and lead contact for Field-to-Market, Austin Pearce.

Onboarded Doug O’Brien, President and CEO of the National Cooperative Business
Association CLUSA International (NCBA CLUSA). This contact was brought forward
by Obj 5 co-leader Keri Jacobs.

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

PY2, Q2 - Quarterly Progress Report: February 2023
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individual participants — the foundation of integrated research. Brandon Schlautman (The Land
Institute) leads this theme.

Research and Development Theme Update

1. Planned Activities

Work with objective leads to load information for each of the 2023 planned field trials
into Germinate.

Load historical trial data from the Wiggans et al. series of papers to demonstrate its
potential as a data repository for Objectives 3 and 4.

Finalize ontology terms for variables planned for the 2023 field season. Initiate meetings
with the appropriate objective leads to finalize protocols/methods associated with each
ontology variable.

2. Actual Accomplishments

Initiated a series of image analysis discussions about using image analysis for data
collection in PGC trials. Built prototype systems to test the effects of lighting/shading,
PGC height, and camera types on the accuracy of estimates made with images.

Added the Wiggans et al. series papers to Germinate to demonstrate the utility of the
database for storing agronomic, soils, and climate data types.

Hosted weekly research meetings to plan experimental designs and data collection
protocols for the 2023 field season. Met with Co-PDs and students to load trial designs
into Germinate.

Finalized Cash-Crop establishment ontology.

3. Explanation of Variance

None noted.

4. Plans for Next Quarter

PY2, Q2 - Quarterly Progress Report: February 2023

Finalize an image analysis protocol and software that can be used across the RegenPGC
project to assess the intensity and duration of perennial ground cover in our trials.

Hold a seminar and field demonstration to teach and allow Co-PDs and students to
practice using the image analysis protocol, Germinate, and GridScore for data collection
in RegenPGC plots.



- N
— REGENPGC
e~ 4

e Use Germinate and GridScore for the first time to collect cash-crop establishment and
PGC suppression data from both on-farm and small-plot trials.

e Hold weekly open-door sessions with RegenPGC Co-PDs and grad students to assess the
effectiveness of the GridScore application for data collection and to provide opportunities
for troubleshooting.

¢ Finalize field metadata ontologies and PGC ontologies.
5. Publications, Presentations, Stakeholder Engagement, and Submitted Proposals

e Schlautman, Brandon. 2023.“Perennializing row-cropping systems.” Green Cover Seed
Annual Regen Organic Summit. Lincoln, NE, Feb. 1, 2023.

e Schlautman, Brandon. 2023. Incorporating perennial groundcovers into row-crop
production. Practical Farmers of [owa Annual Conference. Ames, A, Jan. 19, 2023.

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

e We developed plans for a “Virtual Field Day” in Spring 2023 focused on showing soil
temperature and soil moisture in control vs. perennial ground cover strips.

e We developed plans for additional field days throughout 2023.

PY2, Q2 - Quarterly Progress Report: February 2023 4
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2. Actual Accomplishments

Spring Field Days are planned for late May in lowa, Nebraska, Kansas, and online.
Topics include specific field days devoted:

o Grass “suppression”
o Picking Compatible Hybrids and Grass Covers

Summer Field Days in Wisconsin, Illinois, online (late June and July) — Overview of
Perennial Ground Cover Systems (What they are, the rationale for PGC, and how PGC
can fit in your cropping operation.)

Fall Field Days planned for Kansas, Missouri, Kentucky, and online (late August to
September) featuring “Establishment of Ground Cover” and “Ground Cover Selection
and Establishment.”

Other proposed topics will be state-specific:
o JTowa. “Early Access to Fields and PGC Impact on Soil Temperature and Moisture.”
o Illinois. “Early Access to Fields and PGC Impact on Soil Temperature and Moisture.”

o Nebraska. Emphasis on water use and impact on drought (increased infiltration and
low water use during growing season due to suppression).

o Kansas. Emphasis H20 + Drought — TLI (Schlautman) managed site.
o Wisconsin. “Cleaner Corn Silage” at Fond U Lac.
o Kentucky. Grazing Corn Stalks at the UK farm.

o Missouri. “Grazing Corn Stalks” — TBD.

We are working on a pilot for a citizen science program for youth. Example experiments
include aggregate stability from a perennial grass area of lawn and a second area (field or
other) and tracking grass dormancy and regrowth.

3. Explanation of Variance

We are behind with the Virtual Field Day for Spring 2023 discussing/demonstrating soil
temperature and soil moisture in control vs. perennial ground cover strips. We are still in
winter, so our initial plans may have been too ambitious, and we will host the Field Day later
in the spring than we had initially planned.

4. Plans for Next Quarter

PY2, Q2 - Quarterly Progress Report: February 2023 5
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e Publish an on-farm trial guide.

e Host a Spring 2023 Virtual Field Day showing soil temperature and soil moisture in
control vs. perennial ground cover strips.

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

e Presented a poster on using Perennial Groundcover systems presented at the [owa Pork
Congress.

e Presented a session on perennial groundcover use to improve infiltration and soil
trafficability at six dry manure applicator meetings for 200 farmers/manure applicators.
Another 250 individuals saw the Blu-ray version of the program with an infiltration
demon and discussion on trafficability.

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 successfully adopting PGC
production systems.

Ken Moore (ISU) leads this theme, along with 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

The Education Team has been meeting weekly this semester to refine a logic model (See Fig. 1)
that will be used to evaluate Education Theme outcomes. The model is being developed with the
project’s external evaluator Heather Dantzker who reports briefly here:

“The Education Theme team worked with the project’s external evaluator to
develop a conceptual logic model specific to the RegenPGC Education theme’s
activities. Training and engagement activities and educational resource
development activities align with the intended goal, outcomes, and contributions
to broader impacts while valuing DEI-focused, transdisciplinary leadership,
learning, and engagement throughout the project. This model will serve as a

PY2, Q2 - Quarterly Progress Report: February 2023 6
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guiding framework for indicator development and data collection instrument
design and remains subject to refinement as the project continues to unfold.

1. Instructional 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

Development of instructional materials will continue. Modules will be shared in the
Teams directory as they are finalized.

Actual Accomplishments

Instructional materials are being developed specifically for FFA and 4-H K-12 students.
Learning continues to be developed to support other educational activities across the
project.

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

Development of instructional materials will continue. Modules will be shared in the
Teams directory as they are finalized.

Undergraduate REU Program (Griffin)

Undergraduate interns will participate in a coordinated summer research experience.

A.

B.

PY2, Q2 - Quarterly Progress Report: February 2023

Planned Activities

REU participants will have several opportunities to stay connected following the summer
programming. The cohort of 21 RET and REU participants will come together on the
First Tuesday of the Month (FToM) to discuss topics of interest and reconnect to share
classroom successes and challenges. In addition, each REU will meet bi-weekly virtually
with Maureen to support them as they continue their student teaching and practicum
experiences. The cohort will also come back together in November for a day of learning
via zoom. The external evaluator will have program reports to share with the PI by
October, and we will work on improving the programming for 2023 as we review the
data and feedback.

Actual Accomplishments



- N

REGENPGC
~oT

REUs continue to meet with the larger RET cohort on the first Tuesday of each
month from 6:00 — 7:00 pm CST via zoom. This monthly connection serves as a time
for all participants to share teaching ideas and challenges and support each other in
developing new ways to engage students. “We may not feel comfortable sharing with
colleagues in our buildings, but this is a safe space, and I really appreciate this time
together each month.” Several participants shared this sentiment during a November
focus group with the external evaluator for the RegenPGC project.

REUSs continue to meet one-on-one for bi-monthly meetings with the program
coordinator through Zoom to provide personal mentoring, coaching, and support for
their science and math education coursework.

Met on November 12 for a day of learning via zoom with the larger RET cohort,
where the day’s purpose was focused on reconnecting, reclaiming, and reigniting our
passion for this work.

One REU completed student teaching in December 2022 and accepted a full-time
teaching position in January 2023. This REU has applied to become a RET for the
summer of 2023.

C. Explanation of Variance

We completed all planned activities.

D. Plans for Next Quarter

Recruit new REU applicants for the summer of 2023.
Support current REU through bi-monthly one-on-one zoom meetings.

Continue hosting the first Tuesday of the Month gatherings for all REU and RETs to
meet virtually to share experiences and curiosities.

Host a day of learning in February 2023 to continue the work from the summer and
the previous November meeting.

Plan for interviews of prospective applicants to the 2023 program.

3. Undergraduate Internship Program (Moore)

A. Planned Activities

Initiate an undergraduate internship program focusing on in-semester students at
institutions engaged in the project. Undergraduate interns working with RegenPGC PDs

PY2, Q2 - Quarterly Progress Report: February 2023
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will be expected to attend the monthly graduate student seminar and encouraged to attend
an informal dinner/discussion to discuss their experiences working as a team member in
the project.

B. Actual Accomplishments

This program was deferred again due to insufficient interest by undergraduate students
working in project co-directors’ labs. For this program to work, students must be
recruited directly to participate in an internship and view it as a learning activity and part-
time employment. We will continue to consider other approaches for this task, but we are
indefinitely deferring the activity.

C. Explanation of Variance
Deferred due to lack of interest.
D. Plans for Next Quarter
None at this time.
4. Research Experience for Teachers (RET)

The research experience for teachers (RET) program aimed at middle and high school
teachers working with underrepresented students will be implemented to recruit and
encourage future post-secondary students interested in developing sustainable agricultural
systems.

A. Planned Activities

The RET participant will be a part of the same efforts described in the Undergraduate
REU Program section above, which is “by design” for this unique effort of bringing pre-
service teacher candidates together with veteran teachers. The ongoing support offered by
FToM meetings, bi-weekly virtual meetings with Maureen Griffith, and ongoing
connections to the research team has at its core goal to bring more hands-on experiences
into science classrooms and encourage future agronomists. The external evaluator will
have program reports to share with the PI by October, and we will work on improving the
programming for 2023 as we review the data and feedback.

B. Actual Accomplishments

e We met with the larger RET cohort on the first Tuesday of each month from 6:00 —
7:00 pm CST via zoom. This monthly connection allows all participants to share
teaching ideas and challenges and support each other in developing new ways to
engage students.

PY2, Q2 - Quarterly Progress Report: February 2023 9
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The one-on-one bi-monthly meetings with the program coordinator through Zoom
continue through March 1, 2023.

Joined the REUs on November 12, 2022, via Zoom, where the day’s purpose was
focused on reconnecting, reclaiming, and reigniting our passion for this work.

Two of our RegenPGC researchers joined classrooms in December 2022 and January
2023 to discuss the topic of selective breeding and genetic engineering.

Griffin attended the “Partners in Science National Conference” in California in
January 2023 with two teachers who shared their research posters and summer
experience with 250 conference attendees.

C. Explanation of Variance

We completed all planned activities.

D. Plans for Next Quarter

Recruit new RET applicants for the summer of 2023.

Plan for interviews of prospective applicants to the 2023 program.
Recruit new researchers to host both teachers and undergrads.

Support current RETs through bi-monthly one-on-one zoom meetings.

Continue hosting the first Tuesday of the Month gatherings for all REU and RETs to
meet virtually to share experiences and curiosities.

Host a day of learning in February 2023 to continue the work from the summer and
the previous November meeting.

We are planning an event to host a virtual webinar for all RegenPGC researchers and
their teams with the author of the NSTA Atlas of Three Dimensions, Ted Willard, in
early February. The purpose is to learn more about the Next Generation Science
Standards (NGSS) used to develop K-12 science curricula in the US and used by
every RET in our program.

PY2, Q2 - Quarterly Progress Report: February 2023 10
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Figure 1. Ted Willard, Next Generation Science

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

A monthly seminar/meeting of all project graduate students and postdocs will commence
in September and continue throughout the academic year (Q1, Q2, Q3, PY2). During this
first year, seminar speakers will include the project director, objective leaders, and theme
leaders.

Writing Seminar

The writing seminar is designed to assist students with writing their
literature reviews. Writing a literature review can be much more than
creating a compendium of the results of other experiments. It can be a way
of thinking through the complexities of the information, discovering
linkages among seemingly disparate ideas, and the synthesis of all of this
into a narrative that improves knowledge and understanding of the subject.
In so doing, it can catalyze the formation of new hypotheses to be tested.
Rather than thinking of it as a gargantuan task that must be completed, the
literature review can be an enjoyable journey of discovery. Students taking

PY2, Q2 - Quarterly Progress Report: February 2023 11
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the seminar will learn how to choose a topic, develop a paragraph outline,
how to use that as a point of departure for exploring the literature, and
ultimately as a guide to writing the review.

Graduate Student Community

Graduate students working on RegenPGC tasks are integral to the success
and impact of the overall project. They have the unique opportunity as
students to be immersed in a large, multidisciplinary project that
encompasses education, extension, and commercialization activities in
addition to research. The goals of the Graduate Student Community are to
create a venue for exposing all students to the diverse disciplines engaged
in the project, develop skills for interacting with other collaborators
engaged in multidisciplinary research, education, and extension, and
develop an appreciation and understanding of the complex issues involved
in designing and developing an alternative approach to cropping systems.
Students will form a community of scholars and develop relationships
with other team members that will serve them throughout their careers.

Three primary activities will support the Graduate Student Community: 1)
a graduate student summit, 2) planned activities at the annual project
meeting, and 3) a regular seminar held during the academic year.

B. Actual Accomplishments

There are approximately twelve students actively engaged in the learning community.
Students met monthly during the fall semester and participated in a farm tour of PGC
research. During the current semester, the community meets weekly as part of a writing
seminar. This semester, the seminar aims for students to make substantial progress in
writing their literature reviews for their research projects. Raj Raman and Ken Moore led
the seminar, providing advice and constructive criticism on writing literature reviews. An
informal social gathering was held to take advantage of a new snowfall to introduce
students to sledding. Graduate students were invited, and some participated in the
workshop on the Atlas of the Three Dimensions presented by Ted Willard and
coordinated by Maureen Griffin. The workshop was sponsored by RegenPGC and
explained the development and use of national science standards developed by the
National Science Teaching Association.

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

PY2, Q2 - Quarterly Progress Report: February 2023 12
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A weekly writing seminar/meeting of all project graduate students and postdocs will
continue throughout the spring semester. The community will meet with Brandon
Schlautman and Bo Myering in March for field training on data collection using the
Gridscore and Germinate applications. They will participate in an informal dinner with
project co-PDs and collaborators, followed by a hands-on workshop on archiving the data
collected from the field.

6. FFA and 4H Programs (Hayslett, Miller)

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

A. Planned Activities

FFA — Miller. A curriculum package for agriculture instructors will be developed.
“Standards and Benchmarks,” expected learning outcomes, a glossary of terms, and a
pre-test will be developed in the first quarter of year two. 8-10 vocational agriculture
instructors will evaluate these materials to get feedback.

4H — Hayslett. Lesson plans for 2-12 grade youth will be reviewed and revised.
Educators will be recruited to pilot lesson plans. A team will be assembled to work on
a youth citizen science project.

B. Actual Accomplishments

FFA — Miller. A curriculum materials packet, including student activity sheets,
quizzes, answer sheets, PowerPoint presentations, and a power point study guide, has
been sent (via zip files) to ten schools. These schools will pilot materials and offer
feedback for improvements, additions, and corrections by April 1st. Most of the
agriculture instructors selected to pilot these materials were state award winners last
year at the Jowa Ag. Teachers Conference. The ten schools are located throughout
Iowa.

4H — Hayslett. Lesson plans for grade 2-12 youth are being reviewed to be revised in
the next quarter. Lesson plans were shared at the monthly State 4-H meeting, and so
far, three 4-H educators plan to work with the team to pilot lesson plans this year. A
team of researchers, educators, and extension specialists met to design a youth citizen
science project with plans to pilot the project this spring and summer.

C. Explanation of Variance

PY2, Q2 - Quarterly Progress Report: February 2023 13
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4H — Hayslett. Lesson plans need additional time for review and revision. Graphics and
activities were added to the lessons requiring more time to complete drafts and send them
for review.

D. Plans for Next Quarter

e FFA — Miller. We will develop additional curriculum materials. We are planning to
meet with State FFA officials to discuss the project. We will revise the materials from
the ten pilot schools. We will distribute materials to all high school ag departments.

e 4H - Hayslett. We will complete the review and revision of 2-12 grade lesson plans.
We will work with 4-H educators to plan pilots of lesson plans and ways to collect
feedback from educators and participants. We will continue to plan for a youth citizen
science project with the goal of piloting a project this spring and summer with a small
cohort of youth teams.

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

Stakeholder Engagement. Hayslett presented during the State 4-H Monthly Webinar Series
to inform 4-H staff about the research project, give an overview of perennial ground cover,
and share educational resources being developed for youth around perennial ground cover.

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 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
e Implement FLAG (Farmer Landowner Advisory Group) activities.

e Order soil moisture sensors and develop a plan for resin N measures.
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2. Actual Accomplishments

Schedule FLAG discussion sessions. To date, two have been held. (See Table 1)
Soil moisture sensors have been ordered, and the deployment plan is complete.
Research seed donation has been ordered and is on and is on its way to the research team.

We held an initial meeting between the N20 team at Corteva and CoPD Morgan Davis
(Missouri).

We designed a grass suppression trial to fit the 2-pass spray program of typical farmers.

TABLE 1. 2023 FLAG Meetings

Date
Jan 31

Feb 1

Feb 14

Feb 15

Feb 28

Mar 1

Topic Presenter(s)
Overview: PGC system, e RajRaman, ISU
RegenPGC, Groups.lO e Dan Anderson, ISU

e Sara Lira, Corteva
Groups.l0O Questions:
e Do you own a grass-type drill?
e What do you do to improve
establishment success with
annual cover crops and/or
forages and pastures?
Groundcover Establishment e Ken Moore, ISU
e Brandon Schlautman, The Land
Institute
Groups.lO Questions:
e Have you seen annual cover

crops suppress weeds on your
farms?
e Which weeds are the most and
least suppressed by cover crops?
e Do you use Liberty in your
operation now? If so, how and
when?
e How often do you apply
herbicide typically?
Grass Suppression & Weed Control = e Erin Haramoto, U of Kentucky
e Scott Flynn, Corteva
Groups.lO Questions:
e What is the one piece of advice
you’d give to another producer
using PGC?
o Ifyou are new to PGC, what is
the one piece of advice you’d
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Mar 14

Mar 15

Mar 28

Mar 29

Apr 10

3. Explanation of Variance
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give to another producer using
annual cover crops?

On-farm Experiences

Groups.lO Questions:

o What is the most important
environmental benefit cover
crops bring to your farm/the
broader environment?

e Have you observed financial
benefits from cover cropping?

Ecosystem Services: Soil health,
water quality, carbon
sequestration + Farm Programs

Groups.lO Question:

o What is stopping you from
putting PGC on 40 acres next
year?

Pathways to Scale

Sara Lira (Corteva)

FLAG Members: Steve Brinkman,
Landon Brown, Jerry Dove, Chris
Gaesser, Marc Peters, Joel
Thomas

Dan Anderson, ISU
Marshall McDaniel, ISU
Cyndi Bartel, ISU

Raj Raman ISU & RegenPGC
theme leaders

e Resin N was deemed too imprecise a method, and other methods are out of scope/price

range.

4. Plans for Next Quarter

e We will continue FLAG discussions.

e We will hold a follow-up meeting on details of the N20O data collection/modeling

collaboration between Corteva/Missouri

e We will conduct the initial soil/grass sampling at on-farm and research sites.

e KBG will be established at a few on-farm trials.

e We will plant the research experiments.

e We will onboard Corteva interns.

5. Publications, Presentations, Stakeholder Engagement, and Proposals Submitted)
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None to this quarter.
OBJECTIVE 1. CROP ECOLOGY AND 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 perennial ground cover interference (PGC), 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
e Kentucky

o Plots will be treated with herbicide to manage the winter annual broadleaf weeds that
are competing with the bluegrass.

o Start collecting overhead photos to determine percent cover.
o Start graduate student recruitment and interviews.

e Missouri
Monitor the 2023 site.

e Jowa

o Preparations for implementing the competition experiments will continue. Hybrid
seed, fertilizer, the inoculant treatment will be obtained and packaged for application.

o A new Ph.D. student will be onboarded in January 2023 to work on the competition
experiments.

2. Actual accomplishments
e Kentucky

o Plots were treated with 2,4-D to manage emerged winter annual broadleaves. The
application was successful in many locations, though late weed emergence from dry
fall conditions means that some plots are still weedy.
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Overhead photos were taken in November and into early December 2022.

Hallie Sandeen, a potential graduate student, applied and was accepted into UK
Integrated Plant and Soil Sciences graduate program and visited the UK in January
2023.

Virtual meetings continued with project personnel to plan 2023 field experiments.

Missouri

@)

We tilled the site of failed 2021 establishment to remove weeds and smooth plots
(Nov. 2022).

We developed protocols for testing pre and post-application corn herbicides for
suppression and weed control.

We outlined spray programs farms can use in 2023 to suppress PGC and provide
weed control without thinning PGC stands.

Towa

@)

Onboarded Rickiel Rodrigues Franklin da Silva, a Ph.D. graduate student, in January
2023.

Initiated concepts and initial designs for perennial groundcover establishment
experiments.

Considered strategies to overcome fall 2022 PGC failures and made plans to re-seed
those sites with a blend of Kentucky bluegrass and perennial ryegrass.

Completed an inventory of available fertilizer and crop protection chemicals and
matched the chemicals with known 2023 research needs to develop an acquisition list.

. Explanation of Variance

The only deviations involved sites that experienced difficulties.

. Plans for Next Quarter

Kentucky

@)

Bluegrass suppression trials will be implemented in April 2023 (active x adjuvant
experiments).

Spring bluegrass biomass will be collected, and overhead photo collection will
resume.
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Graduate student recruitment will continue.

e Missouri

@)

@)

@)

Replant failed PGC sites with Bluegrass Fine-leafed fescue blend to ensure good
establishment.

Layout trials for the PGC pre and post-herbicide trial.

Aid herbicide trial implementation at CoPd Sara Lira’s on-farm sites.

e Jowa

@)

@)

@)

Chemical, seed, and fertilizer orders will be received and distributed.

Field activities will begin on existing experiments, including strip tillage, fertilizing,
chemical application (herbicide and suppression), and planting.

Failed PGC establishment from 2022 will be re-seeded with a blend of perennial
ryegrass and Kentucky bluegrass. Cultivars of faster germinating/emerging KBG will
be used.

Areas for PGC establishment studies will be identified and planted with appropriate
crops to allow the initiation of protocols in October.

Spaced plant studies evaluating PGC characteristics will have missing/dead plants
replaced.

Protocols for all existing experiments will be initiated.

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

None this quarter.

OBJECTIVE 2. PLANT BREEDING AND 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.
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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. Research Report (Fei)

The field trial investigating the suitability of Kentucky bluegrass (KBG) (Poa pratensis)
cultivars and bulbous bluegrass PGC for maize production is ongoing. The experiment
consists of 12 treatments/cultivars with four replications. Data on gravimetric water
content, available N, and soil orthophosphate (H2PO4) concentrations were collected
along with data on maize grain yield, and they are currently being analyzed.

Data on winter hardiness was collected for the field trial evaluating 20 Poa bulbosa
experimental lines established in the fall of 2022.

We established a field trial for Poa secunda, a true seed-producing, summer dormant
cool-season grass with potential as a perennial groundcover. Five cultivars of Poa
secunda, Hanford, High Plains, Sherman, Vale and UP/Colorado Plateau were planted.
The trial consists of four replications with a plot size of 10 x 15 ft with a seeding rate of
29.4 1bs./acre. No perennial groundcover control, as well as a Kentucky bluegrass
(Milagro) control, were used. Data collection has not started.

Spaced plant trials evaluating 75 USDA GRIN accessions of Poa bulbosa and 43 Poa
trivialis accessions are ongoing.

We have recently obtained 180 KBG accessions, including accessions from the minicore
collection. We plan to raise plants in the greenhouse in the spring of 2023 and transplant
them into the field for a spaced plant field trial to evaluate traits desired for perennial
groundcover.

The field trial evaluating the compatibility of nine species or species mixture of warm-
season plants, including some native species, is ongoing.

Student Advising (Fei)

A graduate student of the Interdepartmental Graduate major in genetics and genomics,
Joseph DeTemple conducted research in Dr. Fei’s lab as a rotation student. By surveying
consensus sequences across species, Joseph designed two pairs of primers (forward and
reverse) for each of the following genes hypothesized to play a role in summer dormancy:
CONSTANS, CEN2, and DELLA. He performed PCR amplifications in genomic DNA
extracted from leaf tissues of 6 Poa bulbosa cultivars. He successfully produced PCR
products of expected sizes for the CONSTANS and DELLA genes. These results will
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help study the relationship between the expression of the two genes and the induction of
summer dormancy in Poa bulbosa. Amplification was unsuccessful for CEN2 with either
set of primers, and further research is needed to amplify the CEN2 gene.

Three First-Year Honors Program (FHP) students, Tristan Weers, Sarah Crowley, and
Saumya Balaji, joined Dr. Fei’s group. The students are working closely with Dr. Fei and
RegenPGC graduate student Prathyusha Cheguri to study three separate projects:

o The relationship between seed size and germination speed and seedling vigor in
Kentucky bluegrass

o The effect of genotype and photothermal conditions on true flower induction in Poa
bulbosa, and

o The effect of genotype on summer dormancy induction in Poa bulbosa.

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

Galland, Patrick (Graduate Student). “The Effect of Perennial Groundcover on Soil-Water
and Nutrient Dynamics in Maize Cropping Systems.” [Oral Presentation]. ASA, CSSA,
SSSA International Annual Meeting Baltimore, MD., Nov. 6-9, 2022.

Additionally, Patrick successfully defended his thesis and graduated in December 2022. He is
currently employed as a research staff member and is continuing his work within the

RegenPGC project.

Liibberstedt Group

1. Research Report

Genotype x Management Interactions with Experimental Hybrids

Ph.D. student Memis Bilgici is closely interacting with Brandon Schlautman to plan 2023
trials to compare 52 BS39-derived experimental hybrids from ISU + 2 hybrid checks
from Corteva side-by-side on perennial groundcover (PGC) and conventional locations.

We decided to use three environments in 2023 in IA, NE, and KS. In NE and KS, two
different PGCs will be used: grasses and clover. If those trials are successful, it will allow
us to complete this task in 1-2 years, rather than >3 years in a single location (as initially
planned), and extension in 2024 and subsequent years to the most recent experimental
hybrids developed by the Liibberstedt Lab in other (organic) projects. Memis worked
with CoPD Ken Moore on experimental design and with CoPd Brandon Schlautman to
complete phenotyping/experimental protocols in Airtable. He will work on seed
preparation for 2023 trials, intending to complete this by mid-March.

PY2, Q2 - Quarterly Progress Report: February 2023 21



- N

REGENPGC
~~TTT ~

Seed was sent to the different collaborators for planting (ISU: Roger Hintz and Jode
Edwards; Kansas: Brandon Schlautman; Nebraska: Sara Lira). Testcross seed of more
advanced lines is produced during this winter. If sufficient seed can be produced, it will
be available for respective trials in 2024. Otherwise, additional testcross seed will be
produced during the summer of 2023 or the winter of 2023/24.

¢ Evaluation of Traits with Potential Impact on Maize Cultivation in PGC

BGEM seed produced in summer 2022 is available for GWAS experiments of traits such
as shade avoidance tolerance. Memis Bilgici is working with RegenPGC collaborator
Elnaz Ibrahimi on an outline for a review of factors that may impact maize grown in
PGC. This is meant to also inform future experiments.

Notably, the lowa State University Agronomy Department used infrastructure funding to
remove all old climate chambers and received new Conviron chambers (with LED
lights), which have been operational since December 2022 — just in time for Memis’
experiments. He reserved two of those chambers for the first set of experiments on shade
avoidance tolerance (one will be used to mimic full light conditions during the early
growth period in May; the other will be used to mimic shade conditions during the same
period.

All BGEM lines will be evaluated under both conditions in replicated trials, and these
chambers will initially be testing for a limited number of genotypes. Memis will include
publicly available phytochrome mutants in maize as controls, which are known to
respond to those differential light conditions. Memis will present his planned experiments
to the RegenPGC team at the upcoming RegenPGC Café meeting (2.17.23) to get input
and to standardize respective trials (for use by others).

2. Student Advising (Liibberstedt)

Memis Bilgici is currently taking courses in Experimental Design (Agron 526) taught by
CoPd Ken Moore and Molecular Plant Breeding (Agron 523) by CoPD Thomas Liibberstedt.
Both classes should be helpful for the two sets of experiments that Memis is conducting. He
has established his POS committee and plans to present a proposal this spring. Memis also
led a RegenPGC student visit to Corteva (CoPD Sara Lira).

3. Other Activities

Liibberstedt is working on adding another group member to the RegenPGC project. He
connected with candidates who turned out to be unavailable for different reasons and
continues his search.

4. Publications, Presentations, Stakeholder Engagement, and Submitted Proposals
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None this quarter.
OBJECTIVE 3. SOIL HEALTH AND 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.

Objective 3 Update and Preliminary Results

This quarter we were able to add a new graduate student, Lindsey Kerstetter (MS student/
University of Missouri). Ms. Kerstetter will start with the project in May 2023.

Our Objective CoPDs and our team members are planning sampling and field experiments for
the 2023 growing season. Additionally, a publication is underway from Patrick. Galland’s M.S.
Thesis (Water and nutrient limitation in un-suppressed Kentucky bluegrass and poa bulbosa/
Advisor CoPD Shuizhang Fei. We will also begin greenhouse gas emission measurements at two
sampling locations.

e Preliminary Results

o PostDoc Cole Dutter has finished sieving and extracting 2022 on-farm soils. Data
visualization and analysis are underway. There are interesting effects of PGC on
microbial biomass carbon and soil water content.

o Graduate student Max Eness has been cleaning Poa bulbosa, kura clover, Kentucky
bluegrass, and corn roots for analysis on vis-NIR analysis to identify root species.

o Graduate student Gabby M. Myers (Andersen/Raman) is preparing for our third field
season at NERF. Also, Myers will serve as REU mentor. The plan for the REU is to use
the new lightbox to make multiple images of PGC grass and other grasses, then to
analyze these images (Python), evaluating the impact of time of day, etc., on image
quality.

o Graduate student Philip Rockson (Andersen/Raman) has developed a series of six
different methods of visualizing the timing of field operations. He has received an IRB
waiver to survey multiple constituencies to select and optimize on the methods to use in
communicating with stakeholders. Also, Rockson will serve as an REU mentor. The plan
is to examine the impact of manure slurry on the germination rates of Kentucky
bluegrass. KBG establishment has been identified as a crucial research focus because of
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the poor germination experienced in 2022 (a particularly dry year). One of the several
KBG germination approaches of interest is using animal manure to increase germination
rates. This will be a lab-based experiment involving multiple treatments.

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

= Quantify decreased flood risk and improved drought resiliency compared to conventional
cropping systems.

Soil Health and Nutrient Management Progress

1. Quantify Decreased Flood Risk and Improved Drought Resiliency Compared to
Conventional Cropping Systems

A. Planned Activities
e Thorough sensitivity analysis of parameters in both the APSIM and EPIC models.

e Setup a model and establish differences in runoff and soil erosion rates between
different practices in both models.

B. Actual Accomplishments

e Completed extensive sensitivity analysis on over 100 parameters within both models
regarding how they influence runoff and erosion; we delineated them into groups of
three (High sensitivity, Low Sensitivity, and No sensitivity), which also informed
setting up our model.

e We tested different systems within both models, comparing the practices and also
comparing results within both models.

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

Simulating other PGC test plot locations. We have identified sites in Edgerton, Kansas;
Omabha, Nebraska; Paxton, Illinois; and Attica, Indiana.

Publications, Presentations, Stakeholder Engagement, Submitted Proposals

Olowoyeye, Olowatuyi S., Amy Kaleita, D.Raj Raman and Rob Anex. 2023. “Modeling
Soil Erosion in a Perennial Ground Cover (PGC) System. Soil Erosion Research Under a
Changing Climate.” Aguadilla, Puerto Rico, USA. Jan. 8-13, 2023,
https://doi.org/10.13031/s011.23528. (See Exhibit A)

. Quantify PGC Impacts on Water Quality

Planned Activities

e Develop an experimental protocol for rainfall simulation and event-based erosion
measurement at the Nashua field plot site.

e Developed an experimental plan for rainfall interception, through-fall, and stem flows
to be carried out on the field, along with the rainfall simulation.

Actual Accomplishments

The rainfall simulator is ready for pick-up, and a meeting will be set up with the farm
engineer to solidify plans for June 2023.

Explanation of Variance

We could not do preliminary field testing last summer due to logistical constraints around
sharing equipment and technician time. Activities have been delayed until spring/summer
2023.

Plans for Next Quarter
We will obtain and test a rainfall simulator and schedule rainfall simulation studies.
Publications, Presentations, Stakeholder Engagement, Submitted Proposals

None. This quarter.

. Quantify PGC Ecosystem Service Sustainability Indicators and Compare them with

Conventional Systems
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A. Planned Activities

e Simulate the perennial ground cover (PGC) system studied by Wiggans et al. (2011).
This system included unsuppressed perennial ground cover.

e Explore modifications of the STICS model to represent chemical suppression of PGC.

e Explore modifications of the STICS model to represent rainfall portioning by crops.
B. Actual Accomplishments

e Parameterized STICS model for the PGC system reported in Wiggans et al. (2011).

o Gathered weather and weather station data for the period and created weather
input files.

o Gathered soil characterization and soil fertility data and created a soil
initialization file.

o Ran initial simulations of maize and unsuppressed Kentucky Blue Grass (KBG).
C. Explanation of Variance
None noted.
D. Plans for Next Quarter
e C(Calibrate simulation of a PGC system using Wiggans et al. (2011) data.

e Use a calibrated model to assess the sensitivity of modeled system to modeled species
interactions (e.g., light interception, competition for water and nutrients).

e Explore modifications of the STICS model to represent chemical suppression of PGC.
e Explore modifications of the STICS model to represent rainfall portioning by crops.
E. Publications, Presentations, Stakeholder Engagement, Submitted Proposals
None this quarter.
4. Quantify the Limits on PGC Maize Stover Removal

No specific activities were undertaken this quarter. We did review Wiggans et al. (2012)
to determine if the study and associated data can be used in a preliminary modeling
exercise to develop a more widely applicable model capable of quantifying soil quality
and maize yield aspects of stover removal with PGC.
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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 (Kansas
State University) and Keri Jacobs (University of Missouri) lead this Objective, and Amani E.
Elobeid (ISU) and Cynthia A. Bartel (ISU) serve as collaborators.

1. Evaluate the Economic Feasibility of PGC Systems for Maize/soybean Producers
A. Planned Activities
Prepare and submit manuscripts:

e Bartel, Cynthia A., Keri L. Jacobs, Amani Elobeid, D. Raj Raman and Kenneth J.
Moore (202 ). Anticipatory enterprise budgets for perennial groundcover (PGC) corn
systems in the upper midwestern USA. Prepared for Applied Economic Perspectives
and Policy.

e Bartel, Cynthia A., Keri L. Jacobs, Amani Elobeid, D.Raj Raman, Kenneth J. Moore,
and Cornelia B. Flora. Anticipatory enterprise budgets for perennial groundcover
(PGC) corn systems based on machinery ownership or custom rates in the upper
midwestern USA. Prepared for Journal of Agribusiness.

B. Actual Accomplishments

o Worked with USDA agencies to identify necessary data and processes for evaluating
PGC for crop insurance and working lands programs.

e Hired a postdoctoral research fellow who will join the project in June 2023.
C. Explanation of Variance

None noted.
D. Plans for Next Quarter

Submit the manuscripts to Applied Economic Perspectives and Policy journal and
continue manuscript preparation for the Journal of Agribusiness.

2. Identify the Socioeconomic Barriers and Potential Facilitators to PGC Adoption

A. Planned Activities
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Expand the survey mechanism to include interviews in all states with field trials to
interview cooperators and conduct focus groups with farmers and others in the value
chain (bankers, extension agents, cooperatives, and local farm organizations).

Actual Accomplishments

Identified a project research assistant to begin work in May 2023.
Explanation of Variance

None noted.

Plans for Next Quarter

e Submit a paper proposal to the Rural Sociological Society meeting (August 2023).

e Analyze data on cover crop use from a survey of lowa farmers.
e Onboard the new RA.

e Conduct field interviews and focus groups with farmers in the research areas.

. Explore the Role of Input Supply Agribusinesses in the PGC Supply Chain

Planned Activities

Hire a postdoctoral fellow whose research will dovetail with and consider the role of
producer-ownership in the RegenPGC-envisioned supply chain infrastructure.

Actual Accomplishments

Hired a postdoctoral research fellow to begin June 1, 2023.
Explanation of Variance

The enterprise budget manuscript preparation was delayed.
Plans for Next Quarter

e Continue with data collection and begin reviewing the literature to understand the
current state of knowledge.

e Interview and hire for the postdoctoral position.

. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

Presentations
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Bartel presented findings from the enterprise budget analysis at three field days.

Additionally, Bartel presented two scientific presentations at the 2022 American Society
of Agronomy, Crop Science Society of America, and Soil Science Society of America
Annual Meeting.

o Bartel, Cynthia A., Kenneth J. Moore, Shuizhang Fei, Andrew W. Lenssen, Roger L.
Hintz and Samantha M. Kling. 2022. “Evaluating chemical suppression treatments to
alter the red:far-red ratio in perennial groundcovers for maize production.” [Oral
presentation] ASA, CSSA, SSSA International Annual Meeting (Land Management,
and Conservation: Cover Crop Management) Baltimore, MD., Nov. 9, 2022.
Recording available.
https://scisoc.confex.com/scisoc/2022am/meetingapp.cgi/Paper/143943.

o Bartel, Cynthia A., Kenneth J. Moore, Shuizhang Fei, Andrew W. Lenssen, Roger L.
Hintz and Samantha M. Kling. “Evaluating strip and no-till maintenance of perennial
groundcovers for annual maize grain production.” [Poster] ASA, CSSA, SSSA
International Annual Meeting (Land Management, and Conservation: Cover Crop
Management) Baltimore, MD., Nov. 9, 2022.
https://scisoc.confex.com/scisoc/2022am/meetingapp.cgi/Paper/143970.

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

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

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

o Continue participation in the monthly Education-theme focused subgroup planning
meetings.

e Draft v2 of the 5-year evaluation work plan

e Develop Year 1 Evaluation Summary Report, qualitative in nature, including an
evaluation-oriented logic model. Data sources to include:

o Spring 2022 baseline interviews with the team and SAB
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o Yearl quarterly reports and executive summaries

o Project web content

o Co-PD and SAB monthly meeting presentations and evaluator notes
o Summer 2022 REU inputs, and

o Annual Meeting slide decks and Q&A session materials.

. Actual Accomplishments

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

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

Continue participation in the monthly Education-theme focused subgroup planning
meetings.

Developed integrated Education-focused logic model for Education Theme activities and
outcomes for use in indicators development and instrument design.

Drafted v2 of the 5-year evaluation work plan.

Reviewed YR1 data inputs (above) and developed the draft YR1 summary report (to
present to PD/Co-PD in Q3).

. Explanation of Variance

Logic model development took precedence over Year 1 summary reporting in Q2 to assist in
baseline setting and reporting going forward.

. Plans for Next Quarter

RegenPGC — Overall
o Finalize and present YR1 evaluation summary presentation with PD and Co-PD.
o Work with project PD and Deputy PD to refine the RegenPGC project logic model.

o Continue developing key indicators aligning with the overall RegenPGC project logic
model.

o Further plan and align data collections for 2023.
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o Identify existing relevant data collection instruments and/or variables within
instruments for consideration in evaluation instrument design.

o RegenPGC - Education Theme Focus

o  Work with the Education theme team on indicators development aligned with the
Education-focused logic model.

o Identify existing relevant data collection instruments and/or variables within
instruments for consideration in evaluation instrument design for education sub-task
data collections in 2023.

o Plan data collections for calendar year 2023 and beyond, to the extent possible, with
sub-task leads.

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

None this quarter.
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MODELING SOIL EROSION IN A
PERENNIAL GROUND COVER (PGC) SYSTEM

0.S. Olowoyeye!, A. Kaleita!, R. Raman', R. Anex?

ABSTRACT

Perennial Ground Cover (PGC) mimics natural ecosystems, making it possible to have farmland under
vegetation cover all year. The requirement to cultivate two different crops concurrently is what distinguishes PGC,
popularly noted as intercropping. PGC combines row crops and perennial grass, providing ecosystem services that
reduce soil erosion and runoff (Moore et al., 2019; Schlautman et al., 2021). Monitoring soil erosion could be
achieved through field monitoring or mathematical modeling. Field monitoring is time-consuming and labor-
intensive; it only captures baseline conditions with no possibility of projecting future impacts. On the other hand,
modeling requires more technical know-how, and their potential may vary across different types of such models.
It eradicates the limitations of experimenting with all scenarios on a farm field. There are a host of erosion models
for the watershed, field, and plot; however, too many of them have not incorporated the intercropping conditions,
which allows simulations of two crops simultaneously. We found Environmental Policy Integrated Climate
(EPIC) and Agricultural Production Systems sIMulator (APSIM) suitable to model these conditions by revising
and parameterizing them to accommodate the PGC condition (Causarano et al., 2008; Bartel et al., 2020). We
used Nashua, in Floyd County, Iowa State, with a latitude of 42.94' N and a longitude of 92.57' W as the study
area for this simulation because some of the PGC test plots are on the research farm. The input data used to set up
both EPIC and APSIM are similar; the major ones are weather data, crop data, soil-water data, and management
practices files. Results from EPIC show that the PGC systems would potentially reduce the soil loss over the years;
however, the APSIM leaves some doubt as it generated above the tolerable margin of 5 tons/acre in some years
on the same farm plot. The EPIC simulation suggests reductions in runoff and soil loss rate of 13% and 83% with
PGC compared to continuous corn, while APSIM gives 17% and 44% reductions, respectively. Further work will
be done with other plots within lowa and other parts of the USA to check the disparity in the PGC's ability to
reduce runoff and soil loss, and we will also compare the results to those generated on the field plots.
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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.
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