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LEGAL NOTICE

This RegenPGC project quarterly report was prepared by lowa State University (ISU) and
RegenPGC research colleagues from Corteva, Inc. (Corteva), Kansas State University (KSU),
The Land Institute (TLI), University of Kentucky (UK), University of Missouri (UM), and
University of Wisconsin-Madison (UW-Madison) in the course of performing academic research
supported by Agriculture and Food Research Initiative Competitive Grant No. 2021-68012-
35923 from the USDA National Institute of Food and Agriculture (“USDA-NIFA”).

The opinions expressed in this report do not necessarily reflect those of ISU and RegenPGC
research colleagues from Corteva, KSU, TLI, UK, UM, and UW-Madison, and reference to any
specific product, service, process, or method does not constitute an implied or expressed
recommendation or endorsement of it.

Further, ISU and RegenPGC research colleagues from Corteva, KSU, TLI, UK, UM, and UW-
Madison make no warranties or representations, expressed or implied, as to the fitness for a
particular purpose or merchantability of any product, apparatus, or service, or the usefulness,
completeness, or accuracy of any processes, methods, or other information contained, described,
disclosed, or referred to in this report.

ISU and RegenPGC research colleagues and the authors make no representation that the use of

any product, apparatus, process, method, or other information will not infringe privately owned
rights and will assume no liability for any loss, injury, or damage resulting from or occurring in
connection with, the use of the information contained, described, disclosed, or referred to in this
report.
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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 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)

YEAR 1 EXECUTIVE SUMMARIES

SEPTEMBER 1, 2021 —JULY 31,2022

DIRECTOR’S YEAR 1 REFLECTIONS

RegenPGC had a banner kickoff year, thanks to outstanding work by every CoPd on the project
and to the efforts of multiple staff members and graduate students affiliated with the project.

Noteworthy accomplishments this year are detailed below, but a few that stand out are related to
the crosscutting themes that help define a CAP project. For example, the Education Theme
pushed us to host two REU and one RET participant this summer, even though we had not
planned on doing so until PY2. Our CoPDs stepped up, and all three current or future educators
had outstanding experiences learning about science and engineering in a PGC context. Our
Commercialization and Extension Themes organized multiple well-attended field days,
generating interest (and, of course, skepticism — which is natural and strengthens our project)
from a broad range of participants. Finally, the Research and Development Theme has made
tremendous progress in creating a relational database to track the project activities, enabling far
better inter- and intra-Objective communication about the specific experiments being done as
part of this effort.

But a less tangible but equally impressive aspect of this year was the degree of engagement
within and across objective areas. That engagement has helped the entire team better understand
the challenges we face in our goal to perennialize working lands at scale. For example, we have
come to recognize the multitude of different instances of PGC that can exist and therefore clarify
our language about PGC by creating a systematic way of describing these instances. That, in
turn, has helped us think about pathways to scale — i.e., which of these instances are the highest
priority, what are the barriers to scaling them, and how can we organize ourselves to maximize
our chances of success?

We have intentionally structured ourselves to encourage engagement — for example, by having
the Research Theme Lead catalyze inter-Objective conversations, by holding weekly project
virtual cafés, by doing monthly onboarding sessions for new team members or companies
interested in the vision, and through quarterly Stakeholder Advisory Board meetings where we

1 Year 1 Executive Summaries:



- D
—— REGENPGC
e~ 4

emphasize discussion rather than just presentations. But no amount of clever programming can
force a team to truly engage — that comes from each team member, and the trust and integrity
demonstrated by this team give me great hope for our success.

THEME 1. RESEARCH AND DEVELOPMENT THEME

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.

Theme Leader

= Brandon Schlautman, The Land Institute, schlautman(@landinstitute.org

Year 1 Activities

o We formed a Data Management Team, which includes a leader from the five research
objectives and four cross-cutting themes. Data Management Team members continue
discussions with Breedbase, Germinate, and the Breeding Insights teams about setting up a
data instance for RegenPGC.

e Bo Meyering has joined the team as a full-time RegenPGC data manager.

e We initiated crop ontology discussions with the Data Management Team. We now have a
strategy for accumulating terms into a RegenPGC ontology (data dictionary), ensuring
uniform collection within and among Objectives.

e We have finalized a RegenPGC project list and ontology for Objective 2 data/trials and draft
versions for several of the other objectives.

e We met with developers from multiple databases for project data storage (Breedbase,
Germinate, BIMS, Breeding Insight, Genovix, and Medius) and we are documenting
information on the pros/cons of each product.

e We hosted meetings with Objectives 1-4 regarding current and upcoming RegenPGC small-
plot and on-farm trials.

o We established on-farm trials in IL, IA, KS, and NE. These will answer research questions
across multiple objectives.

Year 2 Plans

2 Year 1 Executive Summaries: August 2022
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e We will choose and build out an appropriate data storage and sharing infrastructure. (e.g.,

Breedbase, Germinate, Medius, etc.).

e We will hold formal meetings to discuss developing a PGC ontology and strategies for 2023
field data collection. The meetings will include overviews of digital data collection apps
(e.g., Fieldbook and GridScore) and ensure that all students and CoPDs have a data plan.

e We will work with the Objective leads to curate new planned trials and data types that will be
collected in 2023 trials in our Airtable project relational database. We will connect trials to
the ongoing PGC taxonomy development.

e We will plant new multi-location on-farm trials that can be used to ask and answer questions
across the five objective areas.

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.

Theme Leader

= Dan Andersen, lowa State University, dsa@iastate.edu

Year 1 Activities

In Year 1, we focused on introducing the PGC concept to lowa and Nebraska producers through
field days.

e We held a fall field day at Nashua, lowa (May 23, 2022, See Exhibit A and Photo 1), with
local farmers (42 attendees), where we toured the perennial groundcover crops, followed by
discussions on PGC implementation opportunities and challenges.
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Photo 1. RegenPGC graduate student Gabby Myers gets ready to show her data at our Nashua Field Day (May 23,
2022).

e Corteva sponsored an additional field day (May 26, 2022) in York, NE (See Exhibit B)

Photo 2. CoPd Brandon Schlautman explains the RegenPGC vision at our York, NE Field Day. (May 26, 2022).

e We participated in the 2022 Farm Progress Show (Boone, IA), where we demonstrated PGC
and discussed soil health with more than 1,000 visitors.

e We developed five extension publications for soil health and on-farm measurements to
support farmers in exploring if the PGC approach is improving their soil.

Year 2 Plans
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e Develop a robust field day calendar and marketing plan. Our focus will be field days that
deliver in-field crop-specific hands-on field experiences explaining the PGC system at its
Project Year 2 development stage.

e Develop and deliver winter 2023 workshops and farmer meetings explaining the PGC system

at its Project Year 2 development stage.

e Continue to develop and make available additional online educational modules explaining
the PGC system at its Project Year 2 development stage.

THEME 3. EDUCATION

The cross-cutting Education Theme integrates educational activities across all project objectives.

Theme Leader

= Ken Moore, lowa State University, Ames, [A, kjmoore@iastate.edu

Collaborators

= Maureen Griffin, lowa State University

= Maya Hayslett, [owa State University

= Dennis Miller

The Education Team works on six major tasks:

= Instructional Development (Moore)

=  Undergraduate REU Program (Griffin)

» Undergraduate Internship Program (Moore)
= RET Program (Griffin)

= Graduate Student Community (Moore)

* FFA and 4H Programs (Hayslett and Miller)

Because the project was initiated after the start of the academic year, much of the first project
year was devoted to the planning and development of supporting materials. The team is
employing an outcomes-based approach for each task that includes developing a logic model
describing the situation addressed, inputs available for doing so, activities designed to address
each situation, and short-, medium-, and long-term expected outcomes. A comprehensive
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assessment strategy is being developed with Heather Dantzker, project evaluator, to assess the
impact of each task.

Year 1 Activities

Instructional Development. Development of instructional materials involves the creation of
learning content that can be shared and repurposed across all education tasks and with the
extension and commercialization themes. A format for sharing learning content was
developed and trialed with two learning modules: Conceptualizing a Perennial Groundcover
System and Shade Avoidance in Perennial Groundcover Systems. These modules are being
shared with subject matter experts for additional editing and will be available to all co-PDs
and collaborators. The goal is to encourage all Co-PDs and collaborators to develop and
share learning materials for use in all education, extension, and commercialization tasks.

Undergraduate REU Program. An undergraduate REU program was developed and
conducted during the summer (See Exhibit C). Two ISU undergraduate, pre-service STEM
teacher candidates completed the 8-week summer research experience in the labs of Dr. Raj
Raman and Dr. Shuizhang Fei. Each presented research posters during an on-campus poster
session and a final presentation on summer learning to a zoom audience of 70 attendees.
2022 was a pilot year for this program, and the feedback from post-program surveys and
focus group sessions indicates a high success rate for these two teacher candidates. Both
REUSs will stay connected with Maureen, their research teams, and the other cohort members
during the academic year. Links to the REU information can be found on the BOEC website
(https://boec.biotech.iastate.edu/reu-details/). One of the REUs will be student teaching in the
fall and was provided a mini-grant as part of the research experience to support his work.

Undergraduate Internship Program. The undergraduate internship program engages
students working with co-PDs and collaborators during the academic year. It involves
monthly meetings during which students can interact to share experiences and develop
linkages with other lab groups. Students in this program are also expected to participate in
the graduate student seminar described below. This program will be initiated this coming fall
(2022).

RET Program. The RET program is designed to engage secondary school teachers in a
research experience related to the project (See Exhibit C). Teachers work with project co-
PDs and collaborators on lab and field experiments related to growing crops with perennial
groundcover. One high school teacher from Johnston High School joined Dr. Sara Lira at
Corteva Agriscience in Johnston, Iowa, and designed his summer research exploring the pest
and beneficial insect populations in PGC and conventional corn cropping systems. This
teacher presented a research poster during an on-campus poster session and a final
presentation on summer learning to a zoom audience of 70 attendees. This teacher has plans
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to bring Dr. Lira into his classroom this fall and introduce his students to the RegenPGC
research conducted at Corteva’s Johnston field and laboratory sites. This teacher will also be
given a mini grant to support bringing this research experience back to his classroom. He will
have the opportunity to stay connected with the cohort through face-to-face meetings,
gatherings, and bi-weekly meetings with Maureen Griffin and his research team.

¢ 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 encompassing 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.

We intend for students to develop relationships with other team members and leadership
skills to 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 monthly seminar held during the academic year.

Students will participate in a monthly seminar during the academic year (September-
December, and January-April). The seminar’s objectives are to help students conceptualize
how their work fits within the broader vision of the project, develop an appreciation and
understanding of disciplinary approaches and language, foster relationship building among
students, and leverage these to cross-fertilize interactions across the primary research
objectives. During the first year of the seminar, which starts this fall (2022), presentations
will be made by objective leaders who will discuss the research activities of their respective
teams and theme leaders who will talk about the importance of cross-cutting activities in
supporting the development and adoption of the system. In subsequent years, graduate
students will organize and lead the discussions based on their interests and research activities.

e FFA and 4H Programs. Programs for K-12 students will be implemented in Project Year 2.
This program will develop curricular materials related to perennial groundcover crop
production systems for FFA high school students and 4H K-12 participants. Subcontracts
have been initiated with Dennis Miller (FFA) and Maya Hayslett (4H), who will collectively
lead the development of instructional programs under this task.

THEME 4. COMMERCIALIZATION
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Our commercialization efforts focus on the following tasks:

= Engaging stakeholders by establishing a Stakeholder Advisory Board (SAB) and a
Farmer/Landowner Advisory Group (FLAG).

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

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

Theme Leader

= Sara Lira, Corteva Agrisciences, sara.lira@corteva.com

Year 1 Activities

e We established 12 on-farm trials and built relationships with producers.

e We developed a research strategy for PGC species production/economics.

Year 2 Plans

o Establish eight more on-farm trials and continue building relationships with producers
e [Execute grass management strategy research in no-till systems.

¢ [Execute data collection for ecosystem services measurements.

e Develop a research plan for understanding fertilization and water management in PGC
systems.

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.

Co-Project Director

= Erin Haramoto, University of Kentucky, erin.haramoto@uky.edu

= Scott Flynn, Corteva Agrisciences, scott.flynn@corteva.com

Collaborators

= Lucas Borras, Corteva Agrisciences = Susana Goggi, lowa State University

8 Year 1 Executive Summaries: August 2022
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= Ken Moore, lowa State University = Jose Rotundo, Corteva Agrisciences
Year 1 Activities

All sites attempted to establish PGC plantings in Fall 2021 for use in preliminary experiments.
Some of these were more successful than others. In Kentucky, for example, late planting
combined with a dry fall and unusual swings in winter temperature led to widespread PGC
mortality. PGC survival was also patchy in Missouri. Despite poor PGC survival, Kentucky
resurrected an old strip tiller and gained valuable experience with this equipment. Additionally, a
new experiment was designed and implemented to assess how soil residual herbicides applied at
corn planting affect PGC establishment in the fall. Plots were successfully established in Iowa
for a tillage x fertilizer x hybrid study, and demonstrations were established at the Farm Progress
Show.

Year 2 Plans

We will establish experiments in support of the main sub-objectives in Year 2. These include
trials in Iowa designed to study shade avoidance response mechanisms. In Kentucky and
Missouri, established trials will be used to assess different herbicides and adjuvants for chemical
PGC suppression in the spring.

OBJECTIVE 2. PLANT BREEDING & GENETICS

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

Co-Project Directors

» Shuizhang Fei, lowa State University, sfei@jiastate.edu

= Thomas Liibberstedt, lowa State University, thomasl@iastate.edu

Collaborators
= Sara Lira, Corteva Agrisciences
= Brandon Schlautman, The Land Institute

Graduate Students
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* Memis Bilgici, lowa State University, = Brooke Dietsch, lowa State University
= Prathyusha Cheguri, lowa State = Patrick Galland, lowa State University
University
FEI GROUP

Year 1 Activities

e Conducted a field trial evaluating the compatibility of nine Kentucky bluegrass cultivars or
cultivar blends and a Poa bulbosa cultivar. We took measurements related to the growth and
development of both the perennial groundcover and maize plants. Soil nutrients and moisture
content are being compared under either the control or PGC-based cropping system.

e Established a trial evaluating the compatibility of nine species or species mixture of warm-
season plants, including some native species in Ames, lowa. This is in addition to the site at
the Land Institute in Salinas, Kansas. We will interplant Maize into these species in the
spring of 2023 to evaluate the impact of these species on growth, development, and grain
yield in maize.

e Twenty plants for each of the 75 USDA GRIN accessions for Poa bulbosa and 42 accessions
for Poa trivialis have been established in the greenhouse. These plants will be transplanted to
the Sorenson Farm in a spaced plant nursery to study genetic variation on summer dormancy
and other traits important for PGC.

e A Ph.D. student, Prathyusha Cheguri, will join our project at lowa State University beginning
August 15, 2022. She will work on evaluating genetic variation and diversity in Poa bulbosa.
A Master’s student, Patrick Galland, is working on evaluating the compatibility of Kentucky
bluegrass and Poa bulbosa with maize.

e Dr. Shuizhang Fei gave an oral presentation, Turfgrasses as Perennial Groundcover for
Maize Production, at the National Association of Plant Breeders 2022 annual meeting in
Ames, Iowa.

LUBBERSTEDT GROUP
Year 1 Activities

e Conduct a Genome-wide Association Study (GWAS) of Seed and Seedling Traits
Relevant for Maize in PGC

o Seed multiplication for all >200 inbred lines of the GWAS panel, which is available for
experimental studies in year 2 of the project; genotypic marker data are available
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o Discussed relevant maize traits for cultivation in PGC. We also established a connection
with a researcher in Germany who uses green plastic as a greenhouse top cover for shade
avoidance response trials in cereals.

o Decided that incoming Ph.D. student Memis Bilgici will prepare a review on traits with
potential impact on maize cultivation in PGC systems.

o The Dept. of Agronomy is in the process of receiving novel growth chambers. This was
not planned, but with infrastructure funding becoming available in early 2022, all 30 old
growth chambers in the Dept. of Agronomy were removed, the respective room
renovated, and up to date Conviron chambers will be assembled and available by October
2022. This will be very beneficial for the planned controlled environment trials.

e Evaluate Significance and Mechanisms for GxM Interactions

o It was decided to use 50 testcross (TC) hybrids of the available (and genotyped) BS39 —
derived inbred lines. These are a subset of >400 respective inbred lines developed by a
former Liibberstedt Ph.D. student. Sufficient TC seed for all upcoming RegenPGC and
conventional trials is available.

o Co-PDs Moore and Fei decided on the design of the PGC field at ISU for this
experiment.

o Roger Hintz will prepare the PGC field in fall 2022 for trials in 2023 and 2024

o Brandon Schlautman evaluated 4 BS39-TC hybrids in a Kura clover PGC field in Kansas
during the summer of 2022. Though flooding affected these trials, the materials did look
well-performing under Kansas conditions. It was decided to add at least one PGC site in
Kansas to these trials to speed up the completion of this experiment.

e Other Significant Events

o Ph.D. student Memis Bilgici (who previously worked as a maize breeder at a
governmental organization in Turkey) will begin working on the project in August 2022.

o CoPds Fei and Liibberstedt co-chaired the National Association of Plant Breeders
meeting (August 8-11, 2022, Ames, [A). Dr. Fei was a featured speaker. Learn more
about the event at https://www.regcytes.extension.iastate.edu/napb2022/.

Year 2 Plans

e Conduct a Genome-wide Association Study (GWAS) of Seed and Seedling Traits
Relevant for Maize in PGC

11 Year 1 Executive Summaries: August 2022
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o Memis Bilgici will prepare a review of factors with potential impact on maize cultivation

in PGC.

o Hold discussions with various RegenPGC members (and others) to come to a final
decision on the factors Memis Bilgici will study.

o Design of GWAS experiments

o Initiation of GWAS experiments

o Summer 2023: potentially additional seed multiplication for further experiments
e Evaluate Significance and Mechanisms for GxM Interactions

o Roger Hintz will establish the ISU PGC field site for the evaluation of 50 BS39 TC
hybrids in the fall of 2022.

o Planting 50 BS39 TC hybrids into the PGC field site in spring 2023 (Roger Hintz).

o Planting the same 50 BS39 TC hybrids into a nearby conventional field site in spring
2023.

o Discussion/design of Kansas trials for 50 BS39 TC hybrids with Brandon Schlautman for
planting in spring 2023.

o Identify additional personnel to join this project. A candidate search is in progress.

OBJECTIVE 3. SOIL HEALTH & NUTRIENT MANAGEMENT

Our goal is to use external evaluation activities and techniques to fine-tune RegenPGC team
performance throughout the five years of USDA-NIFA funding.

Co-Project Directors

= Marshall McDaniel, Iowa State University, marsh@iastate.edu

* Morgan Davis, University of Missouri, mpdavis@missouri.edu

Collaborator
= Dan Andersen, lowa State University
Graduate Students and Post Docs

= (Cole Dutter, Iowa State University » Max Eness, lowa State University
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= Gabby Myers, lowa State University = Philip E. Rockson, lowa State University
Year 1 Activities

e We added new Objective personnel, Ph.D. students (Max Eness and Gabby Myers), and
Postdoc Cole Dutter.

e Current Projects

o We will continue an on-farm and research trial looking at the effect of PGC on soils and
crops across three states in Year 2.

o A PGC trial in Nashua, IA (led by Drs. Andersen & Raman)

o A long-term PGC trial with Poa bulbosa and Kentucky bluegrass near Boone, IA (led by
Drs. Fei and Moore)

o A greenhouse experiment exploring root identification.
e Preliminary Results.

o Dutter and Eness have cleaned and visualized some initial soil data from on-farm trials in
2020 and 2021. There is an interesting effect of PGC on microbial biomass carbon.

Year 2 Plans
e Project Planning
o We are preparing field experiments and measurements for the 2023 growing season.

o We are starting a new PGC trial near the University of Missouri, Columbia, comparing
‘traditional cover crops’ and PGC with varying N fertilizer rates.

o We will conduct intensive sampling of the long-term PGC trial.

OBJECTIVE 4. ECOSYSTEM SERVICES & MODELING

Our goal is to use external evaluation activities and techniques to fine-tune RegenPGC team
performance throughout the five years of USDA-NIFA funding.

Co-Project Directors

* Amy Kaleita, lowa State University, kaleita@iastate.edu

= Rob Anex, University of Wisconsin-Madison, anex@wisc.edu

13 Year 1 Executive Summaries: August 2022



- N
—— REGENPGC
e~ 4

Collaborator

= Randy Clark, Corteva Agrisciences

Graduate Student

=  Oluwatuyi S. Olowoyeye, lowa State University
Year 1 Activities

Reviewing the existing literature and talking to experts in the field, we identified a list of models
that could be used to simulate the effect of perennial ground cover integrated with corn on runoff
and soil loss. We then investigated each candidate model in greater detail, eliminating from
further consideration models incapable of simulating two simultaneous vegetation types on the
same ground or where forcing the model to do such simulation might be possible but potentially
intractable. By process of elimination, we identified three candidate models for further
exploration: EPIC, APSIM, and Agro-Ibis.

Beginning with EPIC and APSIM, we then began building models of the PGC system and, using
preliminary input data (loosely based on the field site at Nashua) and several decades of actual
local weather data from the Nashua site as inputs, successfully ran simulations of the PGC
system, as well as a continuous corn in conventional management, and corn with a cover crop.
These preliminary simulations will permit us to evaluate model behavior under a range of
conditions and determine the suitability of each for developing a more detailed simulation.

Year 2 Plans

We will select a final model for runoff and soil loss simulations and begin to build more robust
model setups for evaluating the PGC system against existing or alternative management
scenarios. To support this modeling effort, we also plan to carry out a small field experiment to
do rainfall simulations on the study plots at Nashua, IA, to generate some observed event-based
data on runoff and soil loss. Those data will help to cross-check the model simulations.

We will also begin to investigate the suitability of the Agro-Ibis model, particularly for its
potential to simulate additional ecosystem services.

OBJECTIVE 5. SOCIOECONOMIC IMPACTS AND POLICY

Our goal is to use external evaluation activities and techniques to fine-tune RegenPGC team
performance throughout the five years of USDA-NIFA funding.

Personnel
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Co-Project Director

= Cornelia Flora, Kansas State University, cflora@jiastate.edu

= Keri Jacobs, University of Missouri, keri.jacobs@missouri.edu

Collaborators

= Cynthia A. Bartel, lowa State University

= Amani E. Elobeid, Iowa State University

Graduate Student

= James Melich, Kansas State University

Year 1 Activities

Our significant accomplishments for Year 1 include the following:

e We collected data on the location and services of MO’s retail cooperatives serving farmers.

e Team members disseminated PGC-related findings at the following two events during Q1
and Q2 for outreach and education on the PGC system to farmer and stakeholder audiences:

o Bartel, C.A. 2022. Natural Resources Conservation Service Conservation Innovation
Grants Informational Farmer Facing Meeting. Merging Scalable Soil and Water
Conservation with High-Yield Row Crop Production: An Overview of System
Development and Application, Waterloo, lowa, February 7, 2022. ~25 attendees. While
this presentation specifically pertained to PGC system deployment under CIG, it also
included the distribution of PGC-related information and stakeholder outreach similar to
RegenPGC.

o Bartel, C.A. 2021. Session B4: Look to the Future with a Systems Approach to Achieving
Soil and Water Conservation with High-Yield Row Crop Production. Co-presentation
with Corteva Agriscience and the lowa Soybean Association at the Fifth Annual Iowa
State University Extension and Outreach Women in Ag Leadership Conference: Lead
Like Someone Left the Gate Open, Ames, lowa, November 30, 2021. ~20 attendees.

e We revised the draft enterprise budget for PGC systems and conventional corn to include
2020, 2021, and 2022 costs of production. The lowa State University Extension & Outreach
files’ Estimated Costs of Crop Production in lowa — 2022’ (File A1-20) and ‘lowa Farm
2022 Custom Rate Survey’ (File A3-10) were released in April, thereby allowing us to
capture the recent spikes in input costs as detailed in those resources. The budget is lowa-
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focused with concrete costs for implementation (with an lowa-specific chart), with
opportunities to specify where the cost pieces may differ across regions in our paper.

Our team published two papers on field studies which also contribute to the systems
knowledge for our enterprise budget:

@)

Bartel, C. A.*, Moore, K. J., Fei, S., Lenssen, A. W., Hintz, R. L., & Kling, S. M. 2022.
Evaluating strip and no-till maintenance of perennial groundcovers for annual grain
production. Crops, 2, 268-287. https://doi.org/10.3390/crops2030020.

Bartel, C. A.*, Moore, K. J., Fei, S., Lenssen, A. W., Hintz, R. L., & Kling, S. M. 2022.
Evaluating chemical suppression treatments to alter the red:far-red ratio in perennial
groundcovers for maize production. Agronomy, 12, 1854.
https://doi.org/10.3390/agronomy12081854.

Bartel has drafted a manuscript for the Applied Economic Perspectives and Policy (AEPP)
journal. Jacobs, Raman, and Elobeid will help revise and add relevant economic and policy
pieces. The AEPP will offer an opportunity for broad stakeholder engagement on the
proposed budget and system economics as a discussion document. The team has also
identified the Journal of Agribusiness for a complementary paper that examines the budget in
greater depth and detail.

Year 2 Plans

Submission of an enterprise-budget-based analysis of the PGC System and its policy-relevant
factors.

Bartel et al. will present the findings from the enterprise budget at three field days during this
next quarter as follows:

@)

Poster presentation at the Farm Progress Show on August 30-September 1, 2022, in
Boone, lowa. This event is officially under the RegenPGC umbrella. Nearly 250,000
attendees are expected to attend the event and may view our poster.

Poster presentation at the lowa NRCS Conservation Innovation Grant field day on
September 7, 2022, in Waterloo, lowa. This event includes tours of CIG on-farm trials
and discussions on the trial process.

Poster presentation at the Sorenson Research Farm Field Day on September 15, 2022, in
Boone, lowa. This event is officially under the RegenPGC umbrella and will function as
a farmer outreach event.
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Bartel et al. will also present two scientific presentations at the American Society of
Agronomy, Crop Science Society of America, and Soil Science Society of America Annual
Meeting as follows:

@)

Tri-Societies #1 (Oral Presentation) Nov. 2022 Bartel, C. A., Moore, K. J., Fei, S.,
Lenssen, A. W., Hintz, R. L., & Kling, S. M. Evaluating chemical suppression treatments
to alter the red:far-red ratio in perennial groundcovers for maize production. Oral
presentation at the American Society of Agronomy, Crop Science Society of America,
and Soil Science Society of America Annual Meeting, Land Management and
Conservation: Cover Crop Management, Baltimore, MD. Nov. 2022.

Tri-Societies #2 (Poster Presentation) Nov. 2022 Bartel, C. A., Moore, K. J., Fei, S.,
Lenssen, A. W., Hintz, R. L., & Kling, S. M. Evaluating strip and no-till maintenance of
perennial groundcovers for annual maize grain production. Poster presented at the
American Society of Agronomy, Crop Science Society of America, and Soil Science
Society of America Annual Meeting, Land Management and Conservation: Cover Crop
Management, Baltimore, MD. Nov. 2022.

Dr. Cornelia Flora and James Melich (Graduate Student) conducted an extensive literature
review and found a series of farmers’ capital attributes related to adopting conservation
practices.

@)

@)

Natural Capital.

» Perceived soil quality, land ownership, rental, or contract farming, contract length
(less than two years vs. more than two years).

Presence of livestock to graze cover crops.
Dryland vs. irrigated.

Degree of biodiversity on the farm.

vV V V VY

Personal experience of climate change.
Cultural Capital.

» The value given to making more money.

» The value given to ecosystem health.

» Religious values related to the land and farming.

» Concern for climate change, sources of identity.
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» Degree of embedded agency.
o Human Capital.

» Are children or other relatives working with them on the land, or will they inherit it or
farm it?

» Degree of knowledge of soil quality and ability to measure it, capacity to manage
land and water.

» Availability of labor, health, operator vigorousness, economic and ecological risk
tolerance, interest in innovating, and access to information.

o Social Capital.

> Association with farmers who share similar values related to the land, both formal
and informal.

» Affiliation with a church that stresses the ecosystem and/or concern for climate
change.

» Family and community networks that value conservation.
o Political Capital.

» Participation in farm programs that stress productivity.

» Participation in farm programs that stress conservation.
o Financial Capital.

» Degree of indebtedness; focus on accumulating wealth.

» Sources of income, access to credit and savings, access to markets, insurance
requirements, and markets.

o Built Capital.
» Compatibility of machinery with cover cropping.

» Presence of confinement buildings.

PROJECT EVALUATION — YEAR 1 EXECUTIVE SUMMARY
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Our goal is to use external evaluation activities and techniques to fine-tune RegenPGC team
performance throughout the five years of USDA-NIFA funding.

Personnel

= Heather Dantzger, Ph.D., Dantzker Consulting LLC, heather(@dantzker.com

Year 1 activities included:

e Participation in regular and ad hoc evaluation-focused planning meetings with PD Raman
and Deputy PD Kinzel.

e Participation in RegenPGC All Co-PD and SAB bi-monthly calls.

e Design and implementation of Year 1 baseline individual (one-on-one) interviews with the
project team and SAB members (n=30) (conducted via Zoom).

Qualitative interview data were analyzed and reported to PD Raman and Deputy PD Kinzel via
a PowerPoint presentation explaining the purpose of and methods used to conduct the baseline
evaluation and including the following areas of findings:

e Motivations for participation and team relationships.
e Goals and hopes for the project held by team/SAB members and groups.

e Important factors for success identified by team members included process-oriented factors
(e.g., communication, data management, recruitment, etc.).

e Potential risks, challenges, and ways to mitigate (e.g., scientific and research-related)
challenges to the adoption of agricultural practices needed to achieve change.

e Leadership, messaging, recruitment, and collaboration.

e Opverall takeaways from Year 1

e Anticipated factors looking forward; and

e Highlights and kudos

Key takeaways and emergent themes from this research included the importance of:

1. Relationships, trust, and basis in communication. High-quality, well-coordinated, and
integrated science and the importance of finding and developing competent, capable,
successful students and postdocs.
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2. Developing an overall appreciation for the opportunity and potential for making a large-scale
impact and the challenges of ensuring scientific advancements, making and sustaining strong
farmer partnerships, demonstrating economic viability, and achieving large-scale PGC
adoption.

Year 1 evaluation activities also included work with the Education Theme on evaluation
planning and design associated with assessing the RegenPGC REU Summer 2022 experience.
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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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RegenPGC is supported by Agriculture and Food Research
Initiative Competitive Grant No. 2019-69012-29851 from the USDA
National Institute of Food and Agriculture. Any opinions, findings,

conclusions, or recommendations expressed in this publication
are those of the author(s) and do not necessarily reflect the view
of the U.S. Department of Agriculture.




