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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 
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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 

• 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.  

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

• 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. 

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

• 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. 

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

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

Year 2 Plans 
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• We will choose and build out an appropriate data storage and sharing infrastructure. (e.g., 
Breedbase, Germinate, Medius, etc.).  

• 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. 

• 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. 

• 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, Iowa State University, dsa@iastate.edu 

Year 1 Activities 

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

• We held a fall field day at Nashua, Iowa (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). 
 
• 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). 

 
• We participated in the 2022 Farm Progress Show (Boone, IA), where we demonstrated PGC 

and discussed soil health with more than 1,000 visitors. 

• 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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• 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.  

• Develop and deliver winter 2023 workshops and farmer meetings explaining the PGC system 
at its Project Year 2 development stage.  

• 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, Iowa State University, Ames, IA, kjmoore@iastate.edu 

Collaborators  

§ Maureen Griffin, Iowa State University  

§ Maya Hayslett, Iowa 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 
REUs 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. 

• 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 

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

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

Year 2 Plans 

• Establish eight more on-farm trials and continue building relationships with producers 

• Execute grass management strategy research in no-till systems. 

• Execute data collection for ecosystem services measurements. 

• 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, Iowa State University 
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§ Ken Moore, Iowa 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, Iowa State University, sfei@iastate.edu 

§ Thomas Lübberstedt, Iowa State University, thomasl@iastate.edu 

Collaborators  

§ Sara Lira, Corteva Agrisciences 

§ Brandon Schlautman, The Land Institute 

Graduate Students 
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§ Memis Bilgici, Iowa State University,  

§ Prathyusha Cheguri, Iowa State 
University  

§ Brooke Dietsch, Iowa State University 

§ Patrick Galland, Iowa State University 

FEI GROUP 

Year 1 Activities 

• 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.  

• Established a trial evaluating the compatibility of nine species or species mixture of warm-
season plants, including some native species in Ames, Iowa. 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.  

• 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.  

• A Ph.D. student, Prathyusha Cheguri, will join our project at Iowa 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. 

• 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.  

LÜBBERSTEDT GROUP 

Year 1 Activities 

• 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.  

• 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 Lübberstedt 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.  

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

Year 2 Plans 

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

• 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, Iowa State University 

Graduate Students and Post Docs 

§ Cole Dutter, Iowa State University  § Max Eness, Iowa State University 
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§ Gabby Myers, Iowa State University § Philip E. Rockson, Iowa State University 

Year 1 Activities 

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

• 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.  

• 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 

• 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, Iowa State University, kaleita@iastate.edu 

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

§ Randy Clark, Corteva Agrisciences 

Graduate Student 

§ Oluwatuyi S. Olowoyeye, Iowa 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@iastate.edu 

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

Collaborators  

§ Cynthia A. Bartel, Iowa 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: 

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

• 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, Iowa, 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 Iowa 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, Iowa, November 30, 2021. ~20 attendees. 

• We revised the draft enterprise budget for PGC systems and conventional corn to include 
2020, 2021, and 2022 costs of production. The Iowa State University Extension & Outreach 
files’ Estimated Costs of Crop Production in Iowa – 2022’ (File A1-20) and ‘Iowa 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 Iowa-
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focused with concrete costs for implementation (with an Iowa-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: 

o 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. 

o 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: 

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

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

o Poster presentation at the Sorenson Research Farm Field Day on September 15, 2022, in 
Boone, Iowa. 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: 

o 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. 

o 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. 

o Natural Capital.  

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

Ø Presence of livestock to graze cover crops.  

Ø Dryland vs. irrigated.  

Ø Degree of biodiversity on the farm.  

Ø Personal experience of climate change. 

o Cultural Capital.  

Ø The value given to making more money. 

Ø The value given to ecosystem health. 

Ø Religious values related to the land and farming.  

Ø Concern for climate change, sources of identity.  
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Ø Degree of embedded agency. 

o Human Capital.  

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

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

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

o Social Capital.  

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

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

Ø Family and community networks that value conservation.  

o Political Capital.  

Ø Participation in farm programs that stress productivity.  

Ø Participation in farm programs that stress conservation. 

o Financial Capital.  

Ø Degree of indebtedness; focus on accumulating wealth.  

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

o Built Capital.  

Ø Compatibility of machinery with cover cropping.  

Ø 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: 

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

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

•  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:  

• Motivations for participation and team relationships.  

• Goals and hopes for the project held by team/SAB members and groups.  

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

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

• Leadership, messaging, recruitment, and collaboration. 

• Overall takeaways from Year 1 

• Anticipated factors looking forward; and  

• 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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Regenerating America’s Working Landscapes to Enhance Natural  

Resources and Public Goods through Perennial Groundcover (RegenPGC) 

(AFRI Competitive Grant No. 2021-68012-35923) 

4TH QUARTER PROJECT ACTIVITIES 

(May 1, 2022 – July 31, 2022) 

 

PROJECT ADMINISTRATION AND GOVERNANCE 

1. Planned Activities  

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

• Continue website development. 

2. Actual Accomplishments 

• Completed and went live (https://www.regenpgc.org/). Multiple minor edits were made 
in response to CoPd comments, and as Deputy PD Kinzel and PD Raman used the site. 

• PD Raman presented the project (PGC vision, context, structure) to the Osher Lifelong 
Learning Institute at Iowa State University. 

• PD Raman presented a brief project overview to the Merrill Research Retreat in Kansas 
City (July 13 – 15, 2022).  

• PD Raman continued monthly onboarding meetings (3 total, 6 attendees) for new grad 
students and staff. 

• PD Raman met w/ REU students (2) and the REU program manager to onboard them. 
REU program manager (Maureen Griffin), who has been involved with multiple large 
projects in an education role, commented that she wished she had received such an 
onboarding from other projects. 

• PD Raman worked with Commercialization and Extension Theme Leaders on the 2022 
Farm Progress Show RegenPGC booth. 

• Meetings  
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o 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.  

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

o PGC Café. We hosted (virtual) PGC Cafés every Friday. These continue to be well 
attended, especially by graduate students. The informal setting leads to good 
exchanges. 

o Stakeholder Advisory Board Meetings. We held a quarterly SAB meeting in the 
fourth quarter (June 23, 2022). The meeting was well attended by SAB, objective, 
and theme leaders. We continue to stress the importance of these meetings being 
conversations, not simply “data dumps.”  

o Year 1 Annual Face-to-Face Meeting. The Year 1 annual meeting will take place 
October 20-21, 2022, at Iowa State University’s Memorial Union. Kinzel and Raman 
finalized the location and catering planning and will send out invites at the start of 
Q1. 

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. 

• Continue to participate in and otherwise support field days. 

• Continue monthly onboarding for new project personnel. 

• Work with Education Theme Leader (Moore) to plan grad student onboarding. 

• Invite all key constituencies to the Annual Meeting. 

• Run a successful Year 1 Annual Meeting. 

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

• Attended Corteva/Deere PGC field trial visit at Sorensen Farms. 

• Worked on a PGC Taxonomy and created a video summary of it for CoPds. 
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• Helped prepare the manuscript and slide deck for PGC-related presentation at the Annual 
International Meeting of the ASABE: Myers, G.M, D.R Raman, D.S. Andersen, K.J 
Moore, B.W. Dougherty, C.H. Pedersen, R.L. Hintz & K.T. Peckinovsky. 2022 “First-
year outcomes of a perennial groundcover corn system.” American Society of 
Agricultural and Biological Engineers Annual International Meeting. Houston, Texas. 
July 19, 2022. ~30 attendees. 

 

THEME 1. RESEARCH AND DEVELOPMENT  

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

Research and Development Theme Progress 

1. Planned Activities 

• Set up a formal breedbase instance and initiate conversations with developers about PGC-
specific features. 

• Share the draft ontology with other RegenPGC researchers and ask for comments. 

• Hire an applications developer/data manager, introduce them to the RegenPGC team, and 
conduct onboarding.  

2. Actual Accomplishments 

• Hired a full-time PGC data manager (Bo Meyering). 

• Met with developers from multiple databases (Breedbase, Germinate, BIMS, Breeding 
Insight, Genovix, and Medius) and we are documenting the pros/cons of each. 

• Finalized a RegenPGC ontology for Objective 2 data/trials and draft versions for many of 
the other objectives. 

• We set up a breedbase instance and identified limitations in the data infrastructure to 
meet our project needs. We began meeting with developers of other ag research-focused 
paid and open-source databases to identify potential alternative options. 

3. Explanation of Variance 

None noted. 
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4. Plans for Next Quarter 

• Continue exploring appropriate data storage and sharing infrastructure for the proposal 
(e.g., breedbase, breeding insights, Medius, etc.).  

• Plan formal meetings to discuss the developing PGC ontology and strategize for 2023 
field data collection. Work with the objective leads to curate new planned trials and data 
types that will be collected in those trials. Connect trials to ongoing PGC taxonomy 
creation 

• Plant new multi-location on-farm trials that can be used to ask and answer questions 
across the five objective areas. 

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

We are the host for the weekly RegenPGC Cafés. 

 

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:  

• Extension educators 

• Farmers 

• Technical service providers and crop advisers 

• The scientific community 

• The general public  

1. Planned Activities  

• Publish on-farm soil health assay documentation online and develop a “citizen science” 
data-sharing platform. Expand the list of assays and create a Google Form for sharing 
results (Q1).  
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• Develop a draft protocol for demonstrating no-till planting row units and what will be 
measured. The goal is to help ensure success and encourage project collaboration. We 
will also work to find collators for a demonstration next spring (Q2).  

• Develop an on-farm test protocol to help farmers evaluate how to set up trials on their 
farms (Q2).  

2. Actual Accomplishments 

• We hosted a field day at Nashua, Iowa, with local farmers (42 attendees) showing the 
perennial groundcover crops. We discussed implementation opportunities and challenges 
and also addressed soil health. 

 

Photo 3. RegenPGC graduate student Gabby Myers gets Nashua, IA, field day participants warmed up with a 
classroom presentation. 
 

• We hosted an Ames Field Day with 15 participants on perennial ground cover. We used 
videotaping to turn field day into a virtual experience. 

3. Explanation of Variance  

None noted.  
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4. Plans for Next Quarter  

• Develop a perennial ground cover module for a Crop Advantage series in Iowa. 

• Develop a draft protocol for demonstrating no-till planting row units and what will be 
measured to help ensure success and encourage project collaboration. We will also work 
to find collators for a demonstration next spring (Q2).  

• Publish an on-farm trial guide. 

• Host a virtual field day in the spring showing soil temperature and soil moisture in 
control vs. perennial ground cover strips. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

• We held a field day in Nashua, Iowa, at perennial ground cover sites, where we reported 
initial results on yield and held a water quality demonstration. The event was part of 
Applicator Certification training to demonstrate soil health improvements and discuss 
impacts on nutrient movement and nitrogen use efficiency.  

 

THEME 3. EDUCATION 

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

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

Education Theme Progress 

1. Instructional Development (Moore) 

A. Planned Activities 

We will develop examples of instructional content and templates in Q4. Conversations 
will continue about how this material (learning objects) will be incorporated into yet-to-
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be-developed learning platforms. Ongoing discussions with TLI and other project 
partners will continue about instructional content development and sharing. 

B. Actual Accomplishments  

A format for sharing learning content was developed and trialed with two modules: 
Conceptualizing a Perennial Groundcover System and Shade Avoidance in Perennial 
Groundcover Systems. These modules will be shared with subject matter experts for 
additional editing and then made available to all PDs and collaborators. The goal is to 
encourage all PDs and collaborators to develop and share learning materials for use in all 
education subtasks. 

C. Explanation of Variance 

All planned activities were completed.  

D. Plans for Next Quarter 

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

2. Undergraduate REU Program (Griffin) 

A. Planned Activities 

Q4, the REU program coordinator (Griffin) will work with each REU to sustain ongoing 
connections with the program by: 

• Checking in virtually the first Tuesday of each month from 6:00 pm CST – 7:00 pm 
CST with other RET participants and lead teachers.  

• Attending field days where the project, or other similar projects, is discussed with 
farmers and other interested parties in Boone, Iowa, on August 30, 2022. 

• Attending a “Partners in Science National Conference” in California in January 2023.  

• Participating in subsequent one-on-one bi-monthly meetings with the program 
coordinator throughout the academic year via zoom.  

B. Actual Accomplishments  

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. The 
students presented research posters during an on-campus poster session and a final 
presentation on summer learning to a zoom audience of 70 attendees. This year was a 
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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 REUs 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. 
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. 

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

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 Co-PD by 
October, and we will work on improving the programming for 2023 as we review the 
data and feedback. 

3. Undergraduate Internship Program  

No activities are planned under this subtask which will begin in fall 2022, concurrent with 
the beginning of the school year for each cooperating institution of higher education. 

An undergraduate internship program will be initiated focusing on in-semester students at 
RegenPGC institutions. Undergraduate interns working with RegenPGC PDs will be 
expected to attend the monthly graduate student seminar and encouraged to attend an 
informal dinner/discussion to talk about their experiences working as a team member in the 
project. 

4. Research Experience for Teachers (RET)  

A. Planned Activities  

During Q4, the REU program coordinator will work with the RET to sustain ongoing 
connections with the program and research mentors by: 

• Implementing an activity created during the summer professional learning time and 
then gathering student feedback on that experience. 
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• Checking in virtually the first Tuesday of each month from 6:00 pm CST – 7:00 pm 
CST with other RET participants and lead teachers.  

• Attending field days where the project, or other similar projects, is discussed with 
farmers and other interested parties in Boone, Iowa, on August 30, 2022. 

• Attending a “Partners in Science National Conference” in California in January 2023.  

• Participating in subsequent one-on-one bi-monthly meetings with the program 
coordinator throughout the academic year via zoom.  

B. Actual Accomplishments 

One high school teacher from Johnston High School joined CoPD 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 (https://boec.biotech.iastate.edu/resource/summer-2022-
ret-deliverable-booklet/) to a zoom audience of 70 attendees. This teacher has plans 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 FToM gatherings 
and bi-weekly meetings with Maureen Griffin and his research team. Information about 
the opportunities for the RET program can be found on the BOEC website 
https://boec.biotech.iastate.edu/research-experience-for-teachers-ret/) 

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

The RET participant will be a part of the same efforts described in Task D.3.b. 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, and ongoing connections to the research team has as 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. 

5. Graduate Student Community (Moore) 
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A. Planned Activities  

During Q4, new graduate students will continue to be onboarded by PD Raman. All 
students will be invited to participate in the Farm Progress Show in September. A virtual 
seminar series will begin in the fall to engage students with the project and foster 
community among all participating students. The fall semester will focus on presentations 
from PD Raman and Objective CoPDs to orient students to the project’s scope. The 
spring semester will involve presentations from the students about the work they are 
planning and implementing. 

B. Actual Accomplishments  

Project CoPDs and collaborators are still recruiting graduate students to work under the 
various objectives of the project. As of now, four students are in residence and have 
begun their degree programs. PD Raman meets with each new student in an onboarding 
meeting to provide an overview of the RegenPGC vision and project so that they become 
aware their work fits within the broader scope of RegenPGC. 

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

A monthly seminar/meeting of all the graduate students and postdocs will begin 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. 

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

A. Planned Activities 

During the quarter, Collaborators Hayslett and Miller will initiate work on developing 
curricular materials.  

B. Actual Accomplishments  

We began preliminary planning for the. The actual work will begin next quarter. We will 
report activities beginning in the first quarter of Year 2. 

C. Explanation of Variance 

All planned activities were completed.  
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D. Plans for Next Quarter  

We will develop a curriculum package for agriculture instructors. We will develop 
Standards and benchmarks, expected learning outcomes, a glossary of terms, and a pre-
test in the first quarter of Year 2. Eight to ten vocational agriculture instructors will 
evaluate these materials to allow us to get feedback (Hayslett). We will also develop 
lesson plans for hands-on activities for 2-3rd graders and middle and high school 
students. Miller will develop a day camp curriculum for 4-6th graders. 

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

None to report. 

 

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  

• Continue data collection in on-field trials. 

• Built Farmer Landowner Advisory Group (FLAG) content and developed a plan to 
connect the Objective 5 team with producers. 

• Meet with Objective 4 to understand carbon credit requirements and the potential for 
N2O credits. 

• Outline the next steps to develop an equipment strategy  

• Host Fall 2022 Field Days. 

2. Actual Accomplishments 
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• Collected data at 12 on-farm trials: soil samples at two dates, biomass samples in corn 
and grass at six dates. 

• Based on brief conversations with Corteva N2O experts, we are planning a trial N2O 
emissions collection at a field site in Waukee in Fall 2022. 

• The John Deere meeting provided clarity on their interest in collaboration. In Year 2 - 
Q1, we will meet with them again to focus on a strategy for managing fertilizer in both 
no-till and strip-till systems. Drs. Raman and Anderson will work with an undergraduate 
student to begin outlining the remaining equipment strategy in 2023. 

• The field days in Ames and Hudson, IA and Hampton, NE were successful, with strong 
farmer attendance in Hudson and Hampton and strong research attendance in Ames. 

• Identified key questions and began experiments required to: 

o Produce Poa bulbosa PGC seed at commercial scale: seed production trial in NE and 
KS.  

o Understand the optimal and final safe planting date or PGC species: Planting date 
study. 

o Collect data for an economic analysis of weed suppression vs. reduced PGC seed 
costs: Planting density study.  

3. Explanation of Variance 

• A busy field season prevented extensive effort in surveying farmers, and we determined 
that a single contact point per grower to collect both growing practices for the field 
experiments and to survey them on their experiences and opinions made sense. This 
activity is most efficient if we do it post-harvest (winter 2022-2023). 

• We did not meet with Objective 4 to understand carbon credit requirements and the 
potential for N2O credits. We did prepare a preliminary list of potential ecosystem 
services, and during Year 2 Q – 1, we will meet with industry partners and the Objective 
4 team to review the potential of this list and ensure our 2023 data collection is in line.  

4. Plans for Next Quarter  

• Identify N2O emissions measures. 

• Build content in FLAG/develop a plan to connect the Objective 5 team to producers. 
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• Meet with Objective 4 to understand carbon credit requirements and the potential for 
N2O credits. 

• Meet with John Deere to develop an equipment strategy  

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

None to this quarter.  

 

OBJECTIVE 1. CROP ECOLOGY & MANAGEMENT 

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

• Submission of FFAR full proposal (July 2022) 

• Prepare for planting the next round of PGC in late summer / early fall 2022 

• Kentucky 

Strip tillage and corn planting in May 2022, with different residual herbicide treatments, 
will allow us to determine the impact of these on PGC establishment in Fall 2022. 

• Missouri 

Strip tillage and corn planting in May 2022 in areas with spotty PGC survival 

• Iowa 

Continuation of tillage x PGC x hybrid x N fertilizer rate study with Corteva. 

o Strip tillage and planting are planned for May 2022. 

o Plot layout for demonstration plots at Farm Progress Show in May 2022. 
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Ø Three treatments: 

à strips of grass PGC (tall fescue) 

à strips of legume PGC (white clover) 

à conventional tillage with no PGC. 

o Plots will be fertilized with phosphorous and potassium fertilizer, tilled with 
appropriate tillage equipment, then planted, and N fertilizer applied in bands over the 
corn rows. 

o Initial field prep (tillage plus fertilization) for Fall 2022 PGC planting 

o Moore and Goggi have recruited an MS and a Ph.D. student for the ISU program. The 
MS student’s application is well underway for Fall 2022 admission. The Ph.D. 
student will take the English Proficiency test to be admitted to the Graduate College. 

2. Actual accomplishments 

• Kentucky 

o May 2022: Strip tillage, corn planting, residual herbicide treatments applied. 

o June 2022: post-emergence herbicide applied to corn. 

• Missouri 

Continued monitoring of Kentucky bluegrass stands in fields to be used in 2023 
experiments. 

• Iowa 

o Tillage x PGC x hybrid x N fertilizer rate study with Corteva (May 2022) 

Ø Strip tillage 

Ø Corn planting 

Ø Continued monitoring through June and July. 

o Plots established for Farm Progress Show (May 2022) 

Ø Plots laid out with six rows of corn to be planted with strips of tall fescue PGC, 
white clover PGC, and conventional tillage with no PGC 

Ø Fertilized with P, K, and tilled if needed, then planted 
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Ø N fertilizer applied 

o Preparation for 2023 experiments (May 2022) 

Ø Fields tilled and cultivated a few days later. 

Ø P and K added. 

3. Explanation of Variance 

None noted. 

4. Plans for Next Quarter 

• Kentucky 

o Corn will be chopped for silage in early September 2022. Kentucky bluegrass (KBG) 
will be planted in all plots. 

o Data collection for residual herbicide experiment includes: 

Ø Emergence of KBG (count density in two quadrats per plot 1, 3, and 5 weeks after 
planting) 

Ø Ground cover (overhead photos, 2 per plot, biweekly) 

Ø Biomass before first frost (likely in Q2) with samples separated into KBG and 
weeds 

• Missouri  

o Kentucky Bluegrass will be reseeded in thin areas for 2023 field trials 

o Weed control applied if necessary 

• Iowa 

o Kentucky bluegrass will be established for 2023 field trials 

o Weed control applied if necessary. 

o One new graduate student arrives and starts the program. 

o Data collection on tillage x PGC x hybrid x N rate trial 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

None this quarter 
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OBJECTIVE 2. PLANT BREEDING & GENETICS 

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

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

Shuizhang Fei Group 

1. Research Planning  

• Cultivar trial evaluating the compatibility of Kentucky bluegrass ((Poa pratensis), 
Poa bulbosa, and others 

o The trial evaluating 10 Kentucky bluegrass cultivars or two-cultivar blends, a cultivar 
of Radix Hybrid bulbosa (Radix55), and maize grown conventionally without PGC 
(control) continued. Data on the percentage of perennial groundcover, maize plant 
height, and maize development stage were collected. Soil samples under PGC and 
maize were collected from plots grown either with Kentucky bluegrass (cv. Mercury, 
Award/bluecoat, Granite and Jackrabbit), P. bulbosa (Radix55) or the control for 
measuring soil gravimetric water contents, soil nitrate, soil ammonium, and soil 
orthophosphate.  

o An additional three plots will be added to the existing trial in the fall of 2022. These 
three plots will be planted to two cultivars/populations of rough bluegrass (Poa 
trivialis, cv. Havana from Barenbrug and an unnamed naturalized population from 
Ernst Conservation) and a blend of sandberg bluegrass (Poa secunda, cvs. Hanford 
and Vale from L & H Seed) in fall 2022. Both P. trivialis and P. secunda are known 
to exhibit strong summer dormancy. 

• Establish warm-season species 

A trial evaluating the compatibility of nine species or species mixture of warm-season 
plants has been established in the Sorenson Farm near Ames, Iowa. The species, cultivar, 
and seeding rate (per 225 sq ft) were as follows: 1. ‘Cody’ Buffalograss (0.36 lbs.); 2. 
Nimblewill (0.13 lbs.); 3. Control (no PGC); 4. Kentucky bluegrass (‘Milagro’) (0.4 lbs.); 
5. Illinois Bundleflower (0.18 lbs.) + ‘Bison’ Buffalograss (0.18 lbs.) + Nimblewill (0.05 
lbs.) + ‘El Reno’ Sideoats (0.08 lbs.); 6. Sideoats grama (‘El Reno’) (0.13 lbs.); 7. Blue 
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grama (‘Hachita’) (0.13 lbs.); 8. Buffalograss (‘Bison’) (0.36 lbs.); 9. Illinois 
Bundleflower (Mixed seed) (0.36 lbs.); 10. Blue grama (‘Lovington’) (0.13 lbs.). The 
trial consists of 4 replications with a plot size of 15 x 15 ft. Seeding is done by hand on 
June 1, 2022, followed by rolling to firm contact between seed and soil. Buffalograss, 
blue grama, and sideoats grama displayed good establishment. We plan to create grass-
free tillage zones in the spring of 2023 and plant maize to evaluate the compatibility of 
these species. 

• Investigate natural genetic variation of summer dormancy in Poa bulbosa wild 
accessions obtained from USDA GRIN 

A total of 20 seedlings for each accession of Poa bulbosa and Poa trivialis are being 
raised in the greenhouse. These seedlings will be transplanted to the field in early 
September 2022 for field observation for summer dormancy and other important 
agronomic traits. Data collected will be analyzed for genetic diversity and later to guide 
plant breeding. There will be four replications with a plot size of 3 x 5 ft (5 plants per 
replication). A total of 75 accessions for Poa bulbosa and 43 accessions for Poa trivialis, 
2 accessions for Poa sinaica Steud. and one accession for Poa bactriana Roshev. were 
included in the trial. Investigate Kentucky bluegrass herbicide sensitivity.  

2. Student Recruiting  

A Ph.D. student, Prathyusha Cheguri, will join our project at Iowa State University beginning 
August 15, 2022. Prathyusha 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. He is also studying the nutrient and soil 
moisture dynamics under conventional and PGC- based maize production.  

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

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

Lübberstedt Group 

1. A genome-wide association study (GWAS) of seed and seedling traits relevant for maize 
in PGC  

During Q3, BGEM lines with insufficient seed were planted in the breeding nursery for seed 
multiplication by self-pollination. Seed multiplication generally went well; thus, incoming 
Ph.D. student Memis Bilgici (arriving August 12, 2022) has plant materials to conduct these 
GWAS studies and to plan and initiate those during the fall/winter of 2022/2023. 
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2. Evaluate significance and mechanisms for GxM interactions 

Most of the activities will occur in Project Years 2-5. Roger Hintz attempted to establish the 
PGC field to be used in 2023 and 2024 for the evaluation of 50 BS39 TC. However, the 2022 
spring in Ames was too cold and wet, and planting first became possible towards the end of 
May, which was considered suboptimal. Instead, the PGC field will be established during the 
fall of 2022. 

3. Conduct a genome-wide association study (GWAS) of seed and seedling traits relevant 
for maize in PGC 

Nothing new to report. Planning will begin with the arrival of Ph.D. student Memis Bilgici. 

4. Genotype x Management interactions in field trials (PGC vs. conventional management 
regime) 

Brandon Schlautman evaluated four selected BS39 TC hybrids at The Land Institute in 
Kansas (Kura clover). The purpose was to evaluate the adaptation of this BS39 TC material 
to environmental conditions in Kansas. Despite major flooding issues, the plant materials 
performed reasonably well. Thus, a minimum of two PGC environments (IA, KS) will be 
employed (2023, 2024), and results can be obtained in two instead of three years. 

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

Lübberstedt was co-chair of the 2022 National Association of Plant Breeders (NAPB) 
meeting (377 registered participants), which was held in Ames, August 8-11. While it was 
not possible to include a stop at a PGC location (we only had two field tour hubs at PI Station 
and Agronomy farm with multiple stops each to minimize bus loading/unloading issues), we 
had different presentations on the use of perennial cover crops or novel cropping systems, 
including one by Dr. Fei (Wednesday), and a whole respective session on Thursday 
morning:https://www.regcytes.extension.iastate.edu/napb2022/agenda/ 

 

OBJECTIVE 3. SOIL HEALTH & NUTRIENT MANAGEMENT 

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

Objective 3 Tasks: Years 1 - 5 
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§ Quantify changes in physical, chemical, and biological indicators of soil health achieved by 
PGC, which relate to water movement, soil fertility, and carbon storage. 

§ Quantify the benefits of PGC to improve nutrient cycling, retention, and plant availability. 

1. Planned Activities  

• Continue integrating projects with other project objectives. 

• Develop further experiments in support of our objective’s goals.  

2. Actual Accomplishments  

• New staff joined the team. (Ph.D. student Max Eness and postdoc Cole Dutter, both from 
Iowa State University. 

• We are planning a greenhouse experiment (Winter 2022-2023) and field experiments for 
the 2023 growing season. 

• Preliminary Results. 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. 

3. Explanation of Variance  

No variance occurred. 

4. Plans for Next Quarter  

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

• We gave a presentation to Blackhawk County, IA stakeholders. 

• Our NRCS CIG proposal was successful, and an account initiation is pending. 

 

OBJECTIVE 4. ECOSYSTEM SERVICES & 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 
provision of biofuel feedstock and/or fodder. 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) 
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Objective 4 Tasks: Years 1 - 5 

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

§ Quantify PGC impacts on water quality. 

§ Quantify PGC ecosystem service sustainability indicators and compare them with 
conventional systems. 

§ Quantify the limits on PGC maize stover removal.  

Soil Health & Nutrient Management Progress – May 1, 2022 – July 31, 2022 

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

A. Planned Activities 

• Implement PGC in EPIC. 

• Qualitatively evaluate EPIC for the ability to simulate PGC and cover crops. 

• Continue to investigate how to implement PGC in APSIM and Agro-IBIS. 

B. Actual Accomplishments  

• PGC implemented in EPIC. 

• EPIC estimates of runoff and erosion with PGC implementation compared to those of 
conventional cropping and conventional with cover crops to understand how the 
model handles this simulation. 

• APSIM is proving insufficient for the purpose; continuing to investigate, but it’s 
looking like EPIC will be the “winner.” 

C. Explanation of Variance  

None noted. 

D. Plans for Next Quarter  

• Quantitatively evaluate EPIC for the ability to simulate PGC and cover crops. 

• Begin sensitivity analysis to understand key parameters influencing model outputs 

2. Quantify PGC Impacts on Water Quality 
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Develop an experimental protocol for rainfall simulation and event-based erosion 
measurement at the Nashua field plot site. 

3. Quantify PGC Ecosystem Service Sustainability Indicators and Compare them with 
Conventional Systems and Quantify the limits on PGC maize stover removal. 

We currently have no planned activities, but we were able to recruit a graduate student to 
work on this Objective. We will onboard the student during the second quarter (Nov. 1, 2022 
- Jan. 31, 2023). 

4. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

None this quarter. 

 

OBJECTIVE 5: SOCIOECONOMIC IMPACTS AND POLICY 

This Objective evaluates the conditions under which the proposed practices are economically 
sustainable for farmers and input suppliers in the PGC supply chain and wellbeing-enhancing for 
farmers and consumers. It integrates them by considering how PGC fits into existing policy 
frameworks. Functionally, the Objective synthesizes information from other Objectives and 
quantifies the overall value proposition for various versions of PGC. Cornelia Flora (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. 

Our overall team direction focuses on continuing data discussion and working toward finalizing 
the data, then communicating it to the Data Management Team. For Q4, our Objective focused 
on:  

• Continuing data discussions and working toward finalizing our efforts, then communicating 
with the Data Management Team.  

• CoPd Keri Jacobs has joined the Data Management Team (DMT). The DMT is working 
through identifying a data management platform and how best to convey the objectives’ 
outputs from trials and research into usable inputs for the collaborators who do modeling, 
including Objective 5. We are eager to engage in the data management discussion with the 
DMT.  

• Co-Pd Cyndi Bartel et al. will present the findings from the enterprise budget at three field 
days during this next quarter as follows: 
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o Poster presentation at the Farm Progress Show August 30-September 1, 2022, in Boone, 
Iowa. This event is officially under the RegenPGC umbrella. Nearly 250,000 attendees 
are expected to attend the event and may view our poster. 

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

o Poster presentation at the Sorenson Research Farm Field Day on September 15, 2022, in 
Boone, Iowa. This event is officially under the RegenPGC umbrella and will function as 
a farmer outreach event. 

o 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: 

Ø 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 Soc. of Agronomy, Crop Science 
Society of America, & Soil Science Society of America Annual Meeting, Land 
Management & Conservation: Cover Crop Management, Baltimore, MD. Nov. 2022. 

Ø 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 Soc. of Agronomy, Crop Science Society of America, & 
Soil Science Society of America Annual Meeting, Land Management and 
Conservation: Cover Crop Management, Baltimore, MD. Nov. 2022. 

1. Evaluate the Economic Feasibility of PGC Systems for Maize/soybean Producers  

A. Planned Activities  

We continue to discuss data and work toward finalizing our framework, which we will 
then communicate with the Data Management Team.  

The team identified the Applied Economic Perspectives and Policy journal for manuscript 
submission. Our enterprise budget will include a policy component to discuss the impact 
incentives have on practice adoption, as well as possible points of entry into the federal 
farm bill framework under the working lands program umbrella. We will ensure that 
findings are palatable to a broad range of practitioners for solicitation of feedback for our 
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working budget and system. We will include revenue of stover and try to discuss/capture 
natural resources benefits with enhanced land stewardship through system adoption.  

B. Actual Accomplishments 

• Bartel has drafted the Applied Economic Perspectives and Policy (AEPP) journal 
manuscript. 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. 

• Bartel collaborated with other objective teams to publish two papers on field studies, 
which also contributed to the systems knowledge for our enterprise budget: 

o 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 
(registering DOI) 

o 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 (registering DOI) 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

Submit the manuscripts to Applied Economic Perspectives and Policy and the Journal of 
Agribusiness. 

2. Evaluate the Market and Aggregate Welfare Effects of PGC Approaches 

A. Planned Activities  

• Establishing a baseline in the U.S. agricultural modeling system.  

• Running sensitivity analyses to check robustness. 

• Preparing the models for input from other objectives in terms of yields, cost of 
production, farming practices, etc. 
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• Incorporating cost of production data from the PGC systems budget described above. 

• Running preliminary scenarios if input from other objectives is available 

B. Actual Accomplishments 

We continue to work on the “Planned Activities” listed above. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

We will continue to build upon the work we started in Year 1. 

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

A. Planned Activities  

• Conduct a literature review focused on identifying a series of capital attributes of 
farmers that are related to adopting conservation practices. Continue field day 
participation as a presenter and observer. 

 

Photo 4. Cornelia Flora presents to producers at the York NE Field Day (May 26, 2022). 
 

B. Actual Accomplishments 

We completed the literature review and identified capital attributes of farmers that are 
related to the adoption of conservation practices (See Executive Summary p. 16) 



 

44 Quarterly Progress Report: August 2022 

C. Plans for Next Quarter 

Refine literature exploration and continue exploration on farmer capital attributes linked 
to conservation practice adoption. 

D. Explanation of Variance  

None noted. 

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

A. Planned Activities  

• Continue with data collection and literature review to understand the current state of 
knowledge. 

• Preparing a postdoctoral position announcement that will dovetail work for this 
project as well as a broader project on consolidation impacts in agribusiness. The 
objective is to document the supply chain infrastructure and identify how 
consolidation among agribusiness firms has impacted prices to farmers and market 
sizes.  

B. Actual Accomplishments 

• We have completed data collection in Missouri on locations and facilities of input 
supply and marketing co-ops. Iowa will be updated next.  

• A postdoctoral research position is being advertised, and part of the responsibilities 
will focus on the spatial and market factors that relate to this project. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

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

• Interview and hire for the postdoctoral position. 

 

PROJECT EVALUATION 
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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 

• Participate in regular and ad hoc evaluation-focused meetings with PD Raman and Co-
PDs. 

• Participate in RegenPGC bi-monthly and all Co-PD and SAB calls. 

• Continue and complete analysis of qualitative data from YR1 baseline evaluation 
interviews, including identification of potential process and outcome indicators 

• Prepare and present presentation of findings from the YR1 baseline evaluation interviews 
with the team and SAB to PD Raman and Deputy PD Kinzel. 

• Develop/refine the RegenPGC logic model and potential indicators to be used for project 
evaluation. 

• Work with the project Education team on evaluation planning and design. 

2. Actual Accomplishments 

• Participated in regular and ad hoc evaluation-focused meetings with PD Raman and 
Deputy PD Kinzel. 

• Participated in RegenPGC bi-monthly calls. 

• Continued and completed an analysis of qualitative data from YR1 baseline evaluation 
interviews, including identification of potential process and outcome indicators. 

• Prepared and presented findings from the YR1 baseline evaluation interviews with the 
team and SAB to PD Raman and Deputy PD Kinzel. 

• Worked with the project Education team on evaluation planning and design for 
education-focused evaluation. 

3. Explanation of Variance 

Further work on the RegenPGC logic model was tabled and replaced with work with the 
Education team on designing data collection instruments for the Summer 2022 REU 
participants and related work in preparation for evaluating experiences, going forward, of the 
larger upcoming REU 2022-2023 cohort. This included evaluation planning meetings and the 
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development of data collection protocols (focus group; online survey) to capture information 
on the Summer 2022 REU experience as baseline data. 

4. Plans for Next Quarter 

• Education-focused evaluation activities including data collection from the Summer REUs 
via focus groups and a post-session online survey. 

• Analysis and presentation of the summer 2022 REU evaluation findings to PD Raman 
and Deputy PD Kinzel. 

• Further evaluation planning and development of key evaluation research questions and 
associated methods, work plan, and schedule 

• Planning, designing, and scheduling for Year 2 team and SAB interviews to include Year 
1 reflections, forward-looking goals, and perspectives on experiences, processes, and 
outcomes to date. 

• Participation in the RegenPGC Annual Meeting in Ames, Iowa, in October for in-person 
project orientation and collection of observational data. 

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

None this quarter. 



 

 



Perennial Ground Cover and 
Cover Crop Field Day 

Date: Monday, May 23 @ 11:00 AM 

Location: Borlaug Learning Center, 3327 290th St, Nashua, IA 50658 

Please RSVP Here by Thursday, May 19 

Additional questions? Contact Daniel Andersen: dsa@iastate.edu or 515-294-4210 

Agenda: 

11:00 Arrival & Lunch 

11:30 Introduction to Perennial Ground Cover 

12:00 2021 Project Results 

12:20 Soil Health and Infiltration Demo 

12:40 Cover Crop Listening Session 

/Farmer Perspectives 

1:00 Plot Tour 

1:40 Questions & Discussion 

2:00 Adjourn 

Exhibit A

mailto:dsa@iastate.edu


Cover Crop Field Day to be Held Near Nashua May 23 

Iowa State University will host a cover crop field day on May 23 from 11:00 a.m. to 2:00 
p.m. at the Borlaug Learning Center near Nashua. The event is free, open to the whole
family, and includes a complimentary meal.

Cover crops continue to grow in popularity in Iowa due to their many benefits, including 
reduced soil erosion, potential weed suppression, improved infiltration, reduced nutrient 
losses, and increased soil organic matter. This field day will focus on perennial 
groundcover research funded by the Iowa Nutrient Research Center and through 
RegenPGC (USDA NIFA SAS CAP, https://www.regenpgc.org/), as well as annual 
cover crops such as cereal rye, and early interseeded cover crop mixtures in a corn 
system to reduce runoff, enhance soil organic matter and reduce nitrogen leaching. 

The field day will begin with lunch at the Borlaug Learning Center. We’ll then discuss 
the rationale for perennial groundcover systems, review the 2021 plot results, have a 
plot tour, and conduct a listening session of farmer cover crop challenges and 
opportunities. 

The Borlaug Learning Center is located at 3327 290th St, Nashua, IA 50658. The 
workshop is free and open to the whole family, but reservations are suggested to 
ensure adequate space and food. For reasonable accommodations and to RSVP 
please contact Daniel Andersen at 515-294-4210 or dsa@iastate.edu. 

RegenPGC is supported by Agriculture and Food Research Initiative Competitive Grant No. 
2021-68012-35923 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.

https://www.regenpgc.org/
mailto:dsa@iastate.edu


Perennial Cover Crop Field Day 

Date:   Thursday, May 26th 

Location: Corteva York Research Center 

1501 Road P 

York, NE  68467 

Please RSVP HERE by Monday, May 23rd 

We will have a similar field day May 23rd at the ISU Northeast Research & Demonstration Farm in Nashua, IA 

For additional questions please contact Sara Lira: sara.lira@corteva.com -or- (515) 371-3798 

Agenda 

11:00  Arrival 

11:15 Project Intro & 2021 Results 

11:30 2022 Interviews/Farmer Feedback 

12:00 Plot Tour/Discussion 

12:30 Lunch 

1:30 Follow-up Discussion/Questions 

2:30 Adjourn 

Please park in the red area below. 

A trolley will take you to the research site. 

Exhibit B

https://forms.office.com/Pages/ResponsePage.aspx?id=suwgPrCc8U2te5FOMdzdpLdtACu76sFNvpuYEpmCeyJUMjBKQk8wNzNCNE0zQk1YNTdWVDNZUVlVRy4u&wdLOR=c7C4A094B-44EB-4E92-96E0-A243D9B8D4CF
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Updated 5/2022 

Biotech Outreach Summer Programs 
June 2022 

 Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
29 30 31 1 2 3 4 

5 6 7 8 9 10 11 

12 13 
REU Begins 

14 
REU research 

15
REU research

16
REU research

17
REU in BOEC w/ EH

18 

19 20 
Breakfast 

RET + REU PD w/ 
evaluation and 
panel 
1:00 – Net ID @ 
Beardshear 

21 
RET + REU PD w/ 
admin 

Lunch w/ mentors 

22
RET research 
REU research 
Frontiers in Science 
12-1pm (Serb)

23
RET research 
REU research

24
RET + REU PD 
*TJ McKenna 10-noon

25 

26 27
RET research 
REU research 

28 
RET research 
REU research 

29
RET research 
REU research 
Frontiers in Science 
12-1pm

30
RET research 
REU research 

1 
RET + REU + IP PD 
*Ted Willard 10-11:30

2 

Exhibit C
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Biotech Outreach Summer Programs 

July 2022 
 
  
  
  
  
   
  
  
  
  
  
  
 
 

 

 

 
  

Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
3 4 

ISU Holiday, 
no programs 

5 
RET research 
REU research 

6 
RET research 
REU research 
Frontiers in Science 
12-1pm 

7 
RET research 
REU research 
Biotech update 
workshop II 

8 
RET + REU PD 
*TJ McKenna 10-noon 

9 

10 11 
RET research 
REU research 
 

12 
RET research 
REU research 

13 
RET research 
REU research 
Frontiers in Science 
12-1pm 
 

14 
RET research 
REU research 
 

15 
RET + REU PD 
 
Library lunch & learn  
11-12:30 

16 

17 18 
RET research 
REU research 
 

19 
RET research 
REU research 
 
 

20 
RET research 
REU research 
 
Frontiers in Science 
12-1pm 

21 
RET research 
REU research 
 
 
 

22 
RET + REU + IP PD 
*posters & deliverables 
DUE 
 

23 

24 25 
RET + REU PD 
 

26 
RET + REU Poster 
Session, Reception & 
Celebration Lunch 
9 - noon 

27 
Virtual PD Learning 
Presentations for 
RET & REU 
9-noon 
 
Program Eval 12-2 

28 29 30 

31 1 2 3 4 5 6 
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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 through the use of 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) 

February 1 – April 30, 2022 

DIRECTOR'S REFLECTIONS 

Now that the project is up and running, the RegenPGC Team has focused on achieving our long-

term objective of developing a robust perennial ground cover system. This third quarter report 

details the broad range of activities that our objective areas and cross-cutting themes have 

engaged in during the third quarter of our first year. Efforts have shifted from an emphasis on 

start-up administrative work toward experiment planning, field-day planning, selecting 

participants for key educational efforts, and website development. 

Critically, there have been multiple substantive interaction across Objectives and Themes. Our 

Friday morning RegenPGC Cafés have helped foster these interactions, as have the all-hands 

(CoPD) meetings. We have recruited several graduate students, some of whom have already 

started their work with our team and others who will begin in the Fall of 2022. 

During the fourth quarter, we will continue interacting with the interested public. The project 

will host two Research Experience for Undergraduates (REU) students and one RET (Research 

Experience for Teachers) participant. Field research at multiple sites will be initiated (or 

continued). We are preparing for two field days in May 2022, one in Iowa and one in Nebraska. 

We are also preparing a major exhibit at the 2022 Farm Progress Show in Boone, Iowa, where 

we hope to expose many people to the PGC concept. 

PROJECT ADMINISTRATION AND GOVERNANCE 

1. Personnel 

D.Raj Raman (Iowa State University) is the Project Director, and Anne Kinzel (Iowa State 

University) is the Deputy Director. Project Evaluator Heather Dantzker also collaborates 

extensively with Raman and Kinzel. Figure 1 shows the project's transdisciplinary approach. 

1 Quarterly Progress Report: June 2022 



    

 

 

 

 

 

  

 

    

  

       

 

   

   

Fig. 1. RegenPGC Transdisciplinary Approach 

2. Planned Activities 

• Continue regular meetings with groups of CoPDs and ad hoc meetings with individual 

CoPDs to answer questions and help create bridges across objectives. 

• Continue website development. 

• Support field day planning. 

• Meet with interested parties in both academia and industry regarding the RegenPGC 

vision. 

• Work with Project Evaluation to develop her role more fully within the project. 

3. Actual Accomplishments 

• We continued website development. We have developed website content and worked 

with our website developer (Model Farm of Ames, IA. To establish a web presence 

before our June 2022 official website launch, we built a landing page containing basic 

information about the project. 

• Supported field day planning in Nashua, IA (Mon May 23) and York NE (Thu May 26). 

• We met with the Project Evaluator to fully develop her role in the project. 

2 Quarterly Progress Report: June 2022 



 

    

   

   

   

  

    

     

 

  

  

  

      

    

  

   

  

    

  

 

 

    

  

 

     

  

     

  

    

 

 

 

 

   

   

   

   

• Continued work on the PGC taxonomy that will define specific criteria and constraints 

for PGC, indicating how they differ between some key taxonomic variants. 

• Continued to work on a field-operations visualizer to enable easier communication of the 

PGC "farmer time" value proposition. 

• Meetings 

o Theme Leader Meetings 

The four theme leaders continue to meet with Raman and Kinzel every two weeks to 

provide project updates, evaluate progress and resolve any outstanding issues. 

o All Hands Meetings 

We continued to host bi-monthly all-hands meetings throughout the third quarter. The 

meetings are well attended by objective and theme leaders, and there has been a 

comprehensive exchange of information at these meetings. As more graduate students 

join the project, we will be sure to include them in these all-hand meetings and 

encourage their participation. 

o Year 1 Annual Face-to-Face Meeting 

The Year 1 annual will take place October 20-21 at Iowa State University's Memorial 

Union. The entire project team will be joined by the Stakeholder advisory board and 

by other special guests who have an interest in the outcome of the project. RegenPGC 

will host a reception on October 20th, where we will be inviting interested parties 

from Iowa and Iowa State University. 

o NIFA CAP Meeting (Kansas City, MO) 

PD Raman, Dep. Director Kinzel and theme leaders Brandon Schlautman (Research 

and Development), Sara Lira (Commercialization), and Ken Moore (Education) 

attended the NIFA CAP meeting in Kansas City, MO, in April 2022. We introduced 

the PGC concept to several new colleagues in the CAP community (Figure 2). 

4. 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. 

• Continue meeting with interested parties in both industry and academia. Raman will give 

a PGC presentation at the Osher Lifelong Learning Institute at Iowa State University. 
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REE Integration is crucial to success
Here is our structure, and an example of this integration:

RegenPGC is supported by Agriculture and Food Research Initiative Competitive Grant no. 2021-68012-35923 from the USDA National Institute of Food and Agriculture. Any opinions, findings, conclusions, or recommendations expressed in this poster are those of the

P e r e n n ia l Gr o u n d c o ve r  (P GC) 

a p p r o a c h e s  o ffe r  a  s c a la b le  

p a t h w a y t o  c r it ic a l e c o s ys t e m  

s e r v ic e s , b u t  m u s t  b e  m a d e  

m o r e  r e lia b le  b e fo r e  

w id e s p r e a d  d e p lo ym e n t

RegenPGC is  a  c o o r d in a t e d  

t r a n s d is c ip lin a r y  e ffo r t  t o  r e -

p e r e n n ia lize  w o r k in g  la n d s  b y  

d e -r is k in g  P GC

A highly-engaged Stakeholder Advisory Board (SAB) 
reviews and guides our efforts

- Field to Market (Kelly Young)
- Gaesser Farms (Ray Gaesser)
- Green Lands Blue Waters (Erin Meier)
- Iowa Soybean Association (Theo Gunther)
- NRCS (Hillary Olson)
- NTEP (Kevin N. Morris)
- USDA Leadership (Bill Goldner)
- Verbio (Ronald DeJong)

A team of industry, NGO, and academic scientists and 
engineers drive the project

Core Team Members are:
Kenneth J. Moore; ISU (Ed. TL)
Daniel S. Andersen, ISU (Ext. TL)
Robert (Rob) P. Anex, UWM
Cynthia A. Bartel, ISU
Morgan E. Davis, UMo
Amani E. Elobeid, ISU
Shuizhang Fei, ISU
Cornelia (Neal) B. Flora, K. State
E. Scott Flynn, Corteva Agriscience
A. Susana Goggi, ISU
Erin Haramoto, UKY
Keri Jacobs, UMo
Amy L. Kaleita, ISU
Anne Kinzel, ISU (Deputy Director)
Sara Lira, Corteva Agriscience (Comm. TL)
Thomas Lübberstedt, ISU
Marshall D. McDaniel, ISU
Brandon Schlautman, The Land Institute  (Res. TL)
Maureen Griffin – ISU, Education Coordinator
Heather Dantzker – Dantzker Asso.; Ext. Evaluator
Maya Hayslett – ISU, 4H Educator
Dennis Miller – FFA Educator

Title: RegenPGC CAP Meeting ‘22 Poster

Project Vision: Perennialize working lands, thereby improving soil 
conservation and water quality while maintaining or increasing 
profitability, enhancing biomass production, and improving overall 
system resilience

Rationale: Zero-competition agriculture (ZCA) dominates our region 
for multiple reasons – it’s simple, high-yielding, reliable, and 
scalable. But ZCA has are serious downsides (soil erosion, nutrient 
export, carbon loss, habitat loss, etc.). Cover crops reduce the long 
periods of bare-soil associated with ZCA – thereby addressing many 
of these issues – but deployment rates are low. We believe that a 
perennial groundcover approach, if suitably developed, could 
provide a lower-barrier-to-entry approach to cover cropping while 
perennializing the landscape.

Education leverages the expertise of the team, and 
stretches from primary to graduate school

Project Administrative Details
Formal Title: Regenerating America’s Working Landscapes
to Enhance Natural Resources and Public Goods through
Perennial Groundcover (PGC)

Lead PD and Institution: D. Raj Raman, Iowa State University

USDA Award number: 2021-68012-35923

Start and End Dates: 9/15/21 – 9/ 15/ 26 (5 yr)

Funding amount: $9.99M

Obj 1&2 are developing 
management practices + 

genetics in small-plot 
research

These practices are tested 
at-scale in on-farm trials –

coordinated by 
Commercialization theme

Extension Theme supports 
on-farm trials  via 

explanations of risks /  
approaches to mitigate

On-farm trials yield critical 
data (eco. serv., costs) that 
parameterize models and 
inform policy (Obj 4 & 5)

Results inform curriculum 
focused on perennials in 

row-crop ag

Cross-Cutting Themes

Research

Education

Extension

Commercialization

Obj. 1. Crop Ecology & Management

Obj. 2. Plant Breeding & Genetics

Obj. 3 Soil Health & Nutr. Management

Obj. 4 Ecosystem Services & Modeling

Obj. 5 Socio-Economic Impacts & Policy

• Development of instructional materials 1

• Summer internship program (REU) 2

With unique focus on preservice teachers

• Summer teacher program (RET) 2

• Academic year internship program (URA) 2

• Graduate student community (GSC) 3

• K-12 programs (FFA, 4H) 4

1 – content provided by coPDs across all objectives

2 – hosted by coPDs w/  emphasis in Obj 1 – 3 (hands-on)

3 – transdisciplinary catalyst for students from all objectives

4 – strongly leverages Obj 1 – 3

Figure 2. RegenPGC poster for the 2022 FIFA Cap annual meeting in Kansas City (April 2022) 

• Support field days and work on further developing RegenPGC presence at the 2022 Farm 

Progress Show. 

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

• Met with the new CTO of Biorenewable Products within the ISU VPR office to discuss 

RegenPGC. 

• Discussed RegenPGC as part of a panel for the ISU Foundation Board of Governors (late 

April 2022). 

• Met with key ISU faculty members on an adjacent NIFA CAP w/ cover crop expertise to 

share ideas. 

• Raman introduced PGC to North Carolina Sierra Club members. 

THEME 1. RESEARCH AND DEVELOPMENT THEME 

4 Quarterly Progress Report: June 2022 



 

    

    

    

  

    

  

    

  

  

    

  

  

   

  

 

  

 

 

 

          

  

    

  

  

    

   

  

   

    

  

     

   

      

  

  

The cross-cutting Research and Development Theme focuses on establishing organizational 

structures for data management and modes of communication among the research teams and 

individual participants – the foundation of integrated research. Brandon Schlautman (The Land 

Institute) leads this theme. 

Research and Development Theme Progress – February 1, 2022 – April 30, 2022 

1. Planned Activities 

• Launch bimonthly formal meetings with all project participants. 

• Set up a breedbase instance and initiate conversations with developers about PGC-

specific features. 

• Develop an initial version of a PGC Ontology. 

2. Actual Accomplishments 

• We initiated crop ontology discussions with the Data Management group. We now have a 

strategy in place for accumulating terms into the ontology. 

• We hosted meetings with the breedbase team and curator (Lukas Mueller, Cornell 

University) about setting up a PGC instance and including the RegenPGC applications 

developer in their weekly lab meetings. We also posted a job to hire an applications 

developer/data manager at The Land Institute to facilitate the creation of a PGC database 

and put the developed ontology into practice. We interviewed two candidates and sent a 

formal offer to one candidate. 

• We hosted meetings with Objectives 1-4 about current and upcoming RegenPGC small-

plot and on-farm trials. Amani Elobeid (Objective 5) led a discussion about economic 

modeling related to RegenPGC goals. 

3. Explanation of Variance 

We have experienced no variance from our plans, and are accomplishments are on schedule. 

4. Plans for Next Quarter 

• Set up a formal breedbase instance and initiate conversations with developers about PGC-

specific features. 

• Share the draft ontology with other RegenPGC researchers and ask for comments. 

• Hire an applications developer/data manager, introduce them to the RegenPGC team, and 

conduct onboarding. 

5 Quarterly Progress Report: June 2022 



 

    

 

     

   

  

    

   

   

  

    

   

      

  

   

 

 

  

   

   

   

   

    

  

    

  

    

 

  

 

• Begin fall 2022 PGC trial planting discussions and experimental design processes. 

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

• Presentations 

Schlautman, Brandon. "Using perennial groundcover for improved soil conservation in 

row-crop agriculture." Feb. 16, 2022, Regen Organic Summit, Omaha, NE. 

THEME 2. EXTENSION 

This cross-cutting theme focuses on extending 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. 

To strengthen and ensure PGC adoption, our comprehensive extension education efforts target 

five stakeholder groups: 

• Extension educators 

• Farmers 

• Technical service providers and crop advisers 

• The scientific community 

• The general public 

Extension Theme Progress – February 1, 2022 – April 30, 2022 

1. Planned Activities 

• Develop a draft protocol for demonstrating no-till planting row units and what will be 

measured to help ensure success and encourage project collaboration. 

• Publish on-farm soil health assay documentation online and develop a "citizen science" 

data-sharing platform. 

• Develop an on-farm test protocol to help farmers evaluate how to set up trials on their 

farms. 

2. Actual Accomplishments 
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• Spring field day at Nashua, Iowa, with local farmers (18 attendees) showing the perennial 

groundcover crops with discussions on implementation opportunities and challenges. 

• Video of two soil health measurements conducted to demonstrate soil differences 

between perennial ground cover and control plots (need to edit and publish yet). 

• Drafted a protocol for evaluating no-till planting units into perennial ground cover 

systems. 

3. Explanation of Variance 

None noted. 

4. Plans for Next Quarter 

• Publish on-farm soil health assay documents that farmers, 4-H participants, and FFA 

students can use to evaluate soil properties for enriching environmental health 

curriculums. 

• Develop a perennial ground cover module for the Crop Advantage series in Iowa. 

• Develop a demonstration plan to evaluate no-till planting into perennial ground cover 

systems. 

• Publish an on-farm trial guide. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals 

We held a field day in Nashua, Iowa, at perennial ground cover sites, where we reported 

initial results on yield and held a water quality demonstration. The water quality 

demonstration was recorded and shown to 5000 Iowa manure applicators as part of Manure 

Applicator Certification training to demonstrate soil health improvements and discuss 

impacts on nutrient movement and nitrogen use efficiency. 

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 successful adoption of PGC 

production systems. 
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Ken Moore (ISU) leads this theme, and Maureen Griffin (ISU, focused on REU and RET), 

Dennis Miller (independent contractor, focus on FFA), and Maya Hayslett (ISU, focus on 4H) 

serve as collaborators. 

Education Theme Progress – February 1, 2022 – April 30, 2022 

During the third quarter, we planned to hold a meeting of principals involved in educational 

activities to develop logic models for each audience category and a values statement to inform 

decision-making relative to educational programs. 

Variance from Planned Activities 

We completed almost the entirety of our planned activities. We could not hold the meeting with 

all the principals involved in educational activities because subcontracts and accounts had not 

been completed. We have drafted logic models for the Undergraduate REU program, the 

Undergraduate Internship Program, the RET program, and the Graduate Student Community 

activities. 

1. Instructional Development 

A. Planned Activities 

During our meeting, we will discuss specific aspects of instructional materials to be used 

across educational programs. We will decide on acceptable formats for learning modules 

and develop a plan for sharing them. 

B. Actual Accomplishments 

We held informal discussions with other Theme leaders about specific aspects of 

instructional materials to be used across educational programs. We have not decided on 

acceptable formats for learning modules or developed a plan for sharing them. However, 

we have discussed and explored several options. The most straightforward approach is to 

create the materials as Word documents from which content can be shared for multiple 

purposes. These files will contain referenced materials, including text, photos, and 

graphic illustrations. A meeting was held with Aubrey Streit Krug, Director of 

Ecosphere Studies at The Land Institute (TLI), and Research Theme Leader Brandon 

Schlautman to discuss TLI educational programs and technology. The developing idea is 

to leverage learning materials and resources between the two programs. 

C. Plans for Next Quarter 

During Q4, the REU program coordinator Maureen Griffin will work with each REU to 

sustain ongoing connections with the program by: 
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• We are checking in virtually the first Tuesday of each month from 6:00 pm CST – 
7:00 pm CST with other RET participants and lead teachers. 

• We will attend field days where the project, or other similar projects, are discussed 

with farmers and other interested parties in Boone, IA, on August 30, 2022. 

• We will attend a "Partners in Science National Conference" in California in January 

2023. 

• Through Zoom, we will participate in subsequent one-on-one bi-monthly meetings 

with the program coordinator throughout the academic year. 

2. Undergraduate REU Program 

A. Planned Activities 

This quarter, we will recruit two to three students to participate in the REU and place 

them with project PDs for a research experience. We will develop a focused onboarding 

experience for the REUs to support their research work and pedagogical learning. We 

will arrange all contracts and logistics for a positive research experience according to 

university protocol. We will develop the details of the summer learning experience and 

order the necessary materials for a creative summer learning experience. 

B. Actual Accomplishments 

This summer, two undergraduate pre-service STEM education majors were recruited to 

participate in two different project labs. The summer REU will begin on June 13th and 

continue until July 27th. In addition to the research experience, the REUs will participate 

in professional development alongside 20 RETs engaged in research projects with a 

similar focus. All contracts and details required by the University have been completed. 

All materials have been ordered, and the summer learning program details are in 

progress. 

C. Plans for Next Quarter 

The summer REU will begin on June 13th and continue until July 27th. In addition to the 

research experience, the REUs will participate in professional development alongside 20 

RETs engaged in allied research projects. A detailed calendar was developed and is 

attached to this report. All contracts and details required by the University are completed. 

All materials have been ordered, and the summer learning program details are in 

progress. 

3. Undergraduate Internship Program 
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No activities are planned under this subtask which will commence in fall 2022, concurrent 

with the beginning of the school year for each cooperating institution of higher education. 

4. RET Program 

A. Planned Activities 

We will recruit two teachers to participate in the RET this quarter and place them with 

project PDs for a summer program. We will develop a focused onboarding experience for 

the RETs to support their research work and pedagogical learning. Details of the summer 

learning will be developed, and materials ordered for a creative summer learning 

experience. 

B. Actual Accomplishments 

One teacher was recruited and will do research at Corteva this summer and professional 

learning on the Iowa State campus with other RETs and REUs. Contracts are complete, 

materials have been ordered, and a calendar of activities for the summer has been 

developed. Special events have been coordinated with REUs for learning purposes, such 

as a panel discussion on research ethics, weekly presentations by researchers who share 

their work and findings, and nationally recognized science education experts joining the 

program to share their knowledge and guide pedagogical learning. 

C. Plans for Next Quarter 

During Q4, the REU program coordinator will work with the RET to sustain ongoing 

connections with the program and research mentors by: 

• Implementing an activity created during the summer professional learning time and 

gathering student feedback on that experience. 

• Checking in virtually the first Tuesday of each month for 1 h with other RET 

participants and lead teachers. 

• Attending field days where the project, or other similar projects, is discussed with 

farmers and other interested parties in Boone, IA, on August 30, 2022. 

• Make plans for attending a "Partners in Science National Conference" in California in 

January 2023. 

• Participating in subsequent one-on-one bi-monthly meetings with the program 

coordinator throughout the academic year via Zoom. 

5. Graduate Student Community 
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A. Planned Activities 

During Q3, we started planning for the graduate student summit, which will take place in 

August 2022. 

B. Actual Accomplishments 

Project PDs and collaborators are still recruiting graduate students to work under the 

various project objectives. As of now, five students are in residence and have begun their 

degree programs. Project Director Raman meets with each new student in an onboarding 

meeting to provide an overview of the RegenPGC vision and project. Hence, they 

become aware that their work fits within the broader scope of RegenPGC. During Q3, we 

had tentatively planned to develop a graduate student summit that would occur during 

August. However, many students will not start working until the fall semester begins. It is 

unlikely that there will be a critical mass of students to meet the team-building goal, 

which was the primary objective of the summit. Instead of a summit this coming quarter, 

the Theme leaders decided it would be more beneficial to engage available students in 

staffing a PGC exhibit at the Farm Progress Show. Sara Lira, Commercialization Theme 

Leader, is coordinating the exhibit with her company Corteva Agriscience. The event will 

occur in early September after most students have begun coursework. Students will be 

briefed about the exhibit and paired with a co-PD or Corteva employee with PGC 

experience so that they can engage with producers and others that visit the exhibit. Our 

thinking is that this experience will provide a thorough introduction to RegenPGC. 

6. FFA and 4H Programs 

A. Planned Activities 

During this quarter, subtask leaders Dennis Miller (FFA) and Maya Hayslett (4H) will 

initiate work on developing curricular materials. 

B. Actual Accomplishments 

During this quarter, subtask leaders received access to funds and initiated work on 

developing curricular materials. 

C. Plans for Next Quarter 

During Q4, new graduate students will continue to be onboarded by PD Raman. (This 

entails a 1 h meeting where PD learns a little about the new student(s) or staff member(s), 

and reviews the overarching goals, history, and structure of the project) All students will 

be invited to participate in the Farm Progress Show in September, 2022. A virtual 

seminar series will commence in the fall to engage students with the project and foster 
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community among all participating students. The fall semester will focus on presentations 

from the Project Director and Objective CoPDs to orient students to the full scope of the 

project. The spring semester will involve presentations from the students about the work 

they are planning and implementing. 

7. Publications, Presentations, Stakeholder Engagement, Proposals Submitted 

None to report. 

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. 

Commercialization Theme Progress – February 1, 2022 – April 30, 2022 

A. Planned Activities 

• Planned activities: 

• Refine and execute the protocol for OFTs based on the first-year experiences. 

• Ensure cooperators are planting and comfortable with protocols. 

• Host Field Days. 

B. Actual Accomplishments 

• Refine and execute the protocol for OFTs. 

• Changed sampling and herbicide recs to reflect delayed grass planting in spring. 

• Data collection is underway. 
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• Cooperators are all planted, and trials are underway. Two growers are on hold until fall 

due to a delay in contracted grass planting. 

C. Explanation of Variance 

We did not meet with Objective 4 to understand carbon credit requirements and the potential 

for N2O credits. Due to a reorganization at Corteva, the industry partners were not available; 

it appears they may not be available in the next quarter either, so we will proceed without 

them until they have the bandwidth to consult with us. 

We did not outline the next steps for an equipment strategy because the John Deere meeting 

was canceled due to planting delays/field conditions. The visit is rescheduled for early July, 

2022. 

D. Plans for Next Quarter 

• Continue data collection in OFTs. 

• Built content in the FLAG/development plan to connect the Objective 5 team to 

• producers. 

• Meet with Objective 4 to understand carbon credit requirements and the potential for N2O 

credits. 

• Outline the next steps to develop an equipment strategy. 

OBJECTIVE 1. CROP ECOLOGY & MANAGEMENT 

This Objective focuses on developing and testing best management practices for cash crop 

establishment in PGC systems and managing the transition from current practices. Objective 1 

will improve PGC economics by tuning and integrating the 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). 

Crop Ecology & Management Progress – February 1, 2022 – April 30, 2022 

1. Planned Activities 
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• Start preliminary data collection in spring 2022 at the existing PGC trials. 

• Establish corn in PGC plots in KY, MO, and IA. 

• Finalize experimental plans for Fall 2022. 

2. Actual Accomplishments 

• Continued planning experiments for Fall 2022 

• Monitoring in KY 

• Tillage x PGC x hybrid x N fertilizer rate study established with Corteva. 

o A soil sampling crew led by Jason DeBruin (Corteva) sampled the established plot 

areas on April 15 and 25 for baseline measurements. Phosphorous and potassium 

fertilizer were applied to the research area on April 28th at a rate of 80 lb. of P and 

100 lb. of K per acre. 

• Site identification of demonstration plots at the Farm Progress Show location (Sara Lira 

and Doug Mertz from Corteva; Roger Hintz from ISU). A site with both grass and a 

legume was identified, and the area was marked for future use. 

3. Explanation of Variance 

• Late planting combined with suboptimal winter and spring weather led to poor survival 

of PGC in KY and MO. 

• Plans for preliminary experiments in KY have been altered, leading to a delay in corn 

planting. 

4. Plans for Next Quarter 

• Submission of FFAR full proposal (July 2022) 

• Prep for planting the next round of PGC in late summer/early fall 2022. 

• Kentucky 

Strip tillage and corn planting in May 2022, with different residual herbicide treatments, 

will allow us to determine the impact of these on PGC establishment in Fall 2022. 

• Missouri 

Strip tillage and corn planting in May 2022 in areas with spotty PGC survival. 

• Iowa 

14 Quarterly Progress Report: June 2022 



 

     

 

  

    

  

   

   

  

 

  

 

   

         

    

    

 

    

  

    

 

 

     

  

   

  

        

   

     

    

  

 

 

 

 

 

 

 

o Continuation of tillage x PGC x hybrid x N fertilizer rate study with Corteva. Strip 

tillage and planting are planned for May 2022. 

o Plot layout for demonstration plots at Farm Progress Show in May 2022. 

o Three treatments: 

▪ Strips of grass PGC (tall fescue) 

▪ Strips of legume PGC (white clover) 

▪ Conventional tillage with no PGC. 

o Plots will be fertilized with phosphorous and potassium fertilizer and tilled with 

appropriate tillage equipment, then planted, and N fertilizer applied in bands over the 

cornrows. 

o Initial field prep (tillage plus fertilization) for Fall 2022 PGC planting. 

o CoPds Ken Moore and Susana Goggi have recruited an M.S. and a Ph.D. student for 

the ISU program. The Master's student's application is well underway for Fall 2022 

admission. The Ph.D. student will take the English Proficiency Test to be admitted to 

the Graduate College. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals 

• Submitted Proposals 

We submitted an FFAR pre-proposal in March 2022. The proposed work will leverage 

this grant for additional funding to expand PGC research on ecosystem services. 

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 allow for the 

development of dedicated breeding programs for PGC hybrids and varieties. Shuizhang Fei 

(ISU) and Thomas Lübberstedt (ISU) lead this Objective and Brandon Schlautman (TLI) and 

Sara Lira (Corteva Agriscience) serve as collaborators. 

Shuizhang Fei Group 
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1. Research Planning 

• Cultivar trial evaluating the compatibility of Kentucky bluegrass and Poa bulbosa 

with maize. 

The maize hybrid DeKalb DKC57-75 was planted on May 14, 2022, on grass-free strips 

for the bluegrass evaluation trial that includes nine Kentucky bluegrass cultivars or 

cultivar blends (SR2100, Fielder, Granite, Mercury, Geisha, Blue Ghost, Geronimo, 

Dauntless/Jackrabbit, Award/Bluecoat) and a cultivar of Radix Hybrid bulbosa 

(Radix55). Maize grown conventionally without PGC will serve as the control. 

A trial is underway to evaluate the compatibility of nine species or species mixture of 

warm-season plants. The species include buffalograss (cv. Bison and Cody), nimblewill, 

Sideoats grama (cv. El Reno), Blue grama (cv. Hachita and Lovington), Illinois 

Bundleflower (Mixed Seed), Illinois Bundleflower +Bison Buffalograss+Nimblewill+El 

Reno Sideoats grama. Kentucky Bluegrass (cv. Milagro) will serve as a cool-season grass 

control along with a no-PGC control. This trial will be conducted in The Land Institute in 

Kansas and Ames, Iowa. 

• Investigate natural genetic variation of summer dormancy in Poa bulbosa wild 

accessions obtained from USDA GRIN 

Previously we established three plants from each of the 75 USDA GRIN accessions of 

Poa bulbosa in the greenhouse for observation of germination, tillering ability, leaf color 

and texture, dormancy induction and release, flowering time, and the formation of bulbs. 

An additional three plants from each accession were grown in the greenhouse for 

observation. 

Additional plants (30 total) will be established in the greenhouse in late summer. These 

plants will be transplanted to the field in fall 2022 for field observation for summer 

dormancy and other important agronomic traits for 2-3 years. Data collected will be 

analyzed for genetic diversity and to guide subsequent plant breeding efforts. 

Additional Poa species with summer dormancy will be requested from USDA GRIN for 

field evaluation for their potential as perennial groundcovers. 

• Investigate Kentucky bluegrass herbicide sensitivity. 

No activities were undertaken this quarter. 

2. Student Recruiting 

An additional Ph.D. student has been recruited. The student will start in the fall of 2022. 
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3. Publications, Presentation, Stakeholder Engagement, and Submitted Proposals 

The Fei Group hosted a RegenPGC field visit for five visitors from the Barenbrug Group 

(https://www.barenbrug.com), a leading internal grass breeding company (April 27, 2022). 

Lübberstedt Group 

1. A genome-wide association study (GWAS) of seed and seedling traits relevant for maize 

in PGC 

No activities took place during Q3. 

2. Evaluate significance and mechanisms for GxM interactions 

No specific activities took place during Q3. Most of the activities will occur in Project Years 

2-5. 

3. Conduct a genome-wide association study (GWAS) of seed and seedling traits relevant 

for maize in PGC 

Lübberstedt encountered research from Professor Schnurbusch at IPK Gatersleben during the 

third quarter, studying SAR in wheat. Schnurbusch employs greenhouse rooftop coverage 

with green plastic to simulate shade conditions, confirmed by the altered light spectra 

underneath. We will consider this approach to study SAR in maize, and graduate student 

Memis Bilgici may connect with Schnurbusch. 

4. Genotype x Management interactions in field trials (PGC vs. conventional management 

regime) 

Lübberstedt suggested using a subset of 50 BGEM lines based on findings in C2.2a. 

However, we intend to replace those 50 BGEM lines with 50 BS39-derived lines developed 

by Anderson Verzegnazzi (Verzegnazzi et al., 2021, Santos et al., 2022). The main reason is 

that we have active breeding efforts for this BS39 material going on in a USDA OREI 

project. Moreover, we evaluated 400 BS39-derived lines for testcross / hybrid performance, 

and both agronomic data from multilocation field trials and genotype data are available. 

Also, a subset of "best lines" was tested under organic conditions. Finally, we have sufficient 

testcross seed (>2000 kernels/line) in storage for most of the lines and are thus prepared for 

field trials as soon as PGC sites become available (for BGEM, it could take until the end of 

2023, to reach the same stage). 

We want to evaluate those 50 BS39-testcrosses in at least three PGC environments, which 

could be three (3) years at ISU (2023-25), and three (3) different locations in 2023 (ISU, TLI, 

Cort.), or others. A question is whether we still need to evaluate under conventional 

conditions (probably yes, to have the same year(s)), as Verzegnazzi already did this. 
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For each environment, including two (2) replications in RCBD, we intend to use 4-row plots, 

from which two (2) center rows will be harvested. Space between rows: 2.5 feet, row length: 

18 feet, 4-row plot size: 10x18 = 180 square feet. Thus, 2x50x180 = 18,000 square feet per 

environment are needed (=0.413 acres or 0.167 ha). A respective PGC field (Kentucky 

Bluegrass) is being established by Roger Hintz at ISU in 2022 (weather permitting, as early 

as spring 2022) for a first trial in 2023. Brandon Schlautman is evaluating four selected BS39 

TC hybrids at The Land Institute in Kansas (cura clover). The purpose is to evaluate the 

adaptation of this BS39 TC material to environmental conditions in Kansas. If this material 

performs reasonably well, then a minimum of two PGC environments can be employed 

(2023, 2024), and results can be obtained in two instead of three years. 

OBJECTIVE 3. SOIL HEALTH & NUTRIENT MANAGEMENT 

Objective 3 focuses on understanding how and quantifying the degree to which different PGC 

approaches impact soil health and nutrient use/loss. Because soil health drives crop productivity 

and environmental impacts, this knowledge is crucial to better managing PGC systems and 

characterizing the indirect economic benefits associated with PGC, which inform policy and 

deployment. Marshall McDaniel (Iowa State University) and Morgan Davis (University of 

Missouri) lead this Objective. Daniel Andersen (ISU) serves as a collaborator. 

Objective 3 Tasks: Years 1 - 5 

▪ Quantify changes in physical, chemical, and biological indicators of soil health achieved by 

PGC, which relate to water movement, soil fertility, and carbon storage. 

▪ Quantify the benefits of PGC to improve nutrient cycling, retention, and plant availability. 

Soil Health & Nutrient Management Progress – February 1, 2022 – April 30, 2022 

1. Planned Activities 

• Continue integrating projects with other project objectives. 

• Develop further experiments in support of our objective's goals. 

2. Actual Accomplishments 

• We will obtain 1.5 years of on-farm soil measurements with our industry partners. 

• We hired three individuals to carry out measurements and analyses 

• We have a plan for intensive sampling in 2023, where we will get input from all 

partners. 
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3. Explanation of Variance 

No variance occurred. 

4. Plans for Next Quarter 

• We will have collected and processed all on-farm soil measurements. 

• We will finalize experimental plans for 2023. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals 

• Gave a presentation to Blackhawk, County, IA stakeholders 

• Our NRCS CIG proposal was successful, and an account initiation is pending. 

OBJECTIVE 4. ECOSYSTEM SERVICES & 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 

provision of biofuel feedstock and/or fodder. 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. 

▪ Quantify PGC impacts on water quality. 

▪ Quantify PGC ecosystem service sustainability indicators and compare them with 

conventional systems. 

▪ Quantify the limits on PGC maize stover removal. 

Soil Health & Nutrient Management Progress – February 1, 2022 – April 30, 2022 

1. Quantify decreased flood risk and improved drought resiliency compared to 

conventional cropping systems 

A. Planned Activities 
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• Identify which model(s) meet the project's needs and will enable meeting modeling 

objectives. 

• Run preliminary model tests of PGC vs. cover crops vs. conventional cropping. 

B. Actual Accomplishments 

• Model evaluation is ongoing, and potential models have been narrowed down to 

EPIC, APSIM, and Agro-IBIS. 

• Preliminary implementation of PGC in EPIC is underway. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

• Implement PGC in EPIC. 

• Qualitatively evaluate EPIC for the ability to simulate PGC and cover crops. 

• Continue to investigate how to implement PGC in APSIM and Agro-IBIS. 

2. Quantify PGC Impacts on Water Quality 

We are developing an experimental protocol for rainfall simulation and event-based erosion 

measurement at the Nashua field plot site. 

3. Quantify PGC Ecosystem Service Sustainability Indicators and Compare them with 

Conventional Systems 

We currently have no planned activities, but we were successful in recruiting a graduate 

student to work on this task and task "Quantify the limits on PGC maize stover removal." 

4. Publications, Presentations, Stakeholder Engagement, Submitted Proposals 

Grad student Tuyi Olowoyeye presented a poster at the 2022 ISU Graduate and Student 

Senate Poster Symposium, Ames, IA, Apr. 7, 2022. 
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OPPORTUNITIES AND CHALLENGES WITH MODELLING SOIL EROSION IN A PERENNIAL GROUND COVER(PGC) SYSTEM

RATIONALE

CKGROUND

1

•Row crops and perennial ground cover 
(grasses) can be planted 

simultaneously through different 
seasons of the year. 

2

•There are plethora of physical and 
agricultural systems models dedicated 

for erosion estimations. 

3

•Different dataset/parameters such as 
weather, soil types, practices are 

readily available .

KNOWNS

CKGROUND

OPPORTUNITIES

CKGROUND

WHY WE NEED TO MODEL

CKGROUND

CHALLENGES

CKGROUND

❑ Annual crops with perennial ground cover (PGC)

would significantly reduce soil erosion and would

foster river pollution abatement (Moore et al.,

2019, Schlautman et al., 2021).

❑ Development of a suitable simulation to estimate

erosion under PGC will allow us to evaluate cost-

benefits of PGC.

❑ Potential higher crop yield.

❑ Advantageous in Soil and water conservation.

❑ Aids in Carbon Sequestration.

❑ Greater threshold for bioenergy production.

❑ It eradicates the limitation with experimenting all

scenarios on farm field.

❑ Suitable for representation of physical features

such as crop, perennial grass, soil.

❑ It provides platform for comparison of PGC

process and other conventional systems of

farming.

❑ APSIM model has been deployed to model

intercropping condition of plants in the past

(Bartel et al., 2020).

❑ The model allows for scenario evaluation in the

following areas:

• Bare Land

• Traditional(Soybean and Corn)

• Annual Crop and Cover Crop

• Perennial ground cover system under varying

conditions.

❑ Validation of model is difficult and limited, so we

would be comparing outputs/result with

conventional cover crops.

❑ Complexities in landscape systems modelling for

a plot-based assessment.
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WHAT IS PGC?

CKGROUND
❑ PGC(Perennial Ground Cover) is a new system that

has not yet been fully investigated.

❑ The systems makes it possible to have land

underneath vegetation all year round.

❑ It is deployed to minimize bare soil farm practices

around the world.

WHY PGC?

CKGROUND

PGC IN SOIL AND WATER CONSERVATION

CKGROUND
❑ The Perennial Ground Cover enhances generation of

top-soil and it is a protective shield against soil loss.

❑ In Previous research by Siller et al. (2016) where

Kura Clover was used , there was a drastic reduction

in the runoff up to 50%.

❑ Improved water quality as researched by Deguchi et

al. (2017).

UNKNOWNS

CKGROUND

1

•Modelling the water dynamics and 
soil erosion in a perennial grass 

grown simultaneously with a row crop. 

2

•Rate of erosion reduction under a 
typical Perennial Ground Cover 

Systems 

3

•What would happen to the soil health 
if the PGC systems is maintained for 

another 5 years. 

(Schlautman et al., 2021).

 

     

  

     
   

  
 

 
 

Photo 1. RegenPGC graduate student Oluwatuyi Olowoyeye presents his 
work at the 2022 ISU Graduate and Student Senate Poster Symposium. 

Figure 3. RegenPGC Graduate student Oluwatuyi Olowoyeye poster “Opportunities and challenges with modelling 
soil erosion in a perennial ground cover (PGC) system.” 

21 Quarterly Progress Report: June 2022 



 

     

     

 

  

   

   

    

    

    

        

    

 

   

   

   

     

  

    

 

 

  

  

 

  

       

  

 

   

 

 

   

 

  

 

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. 

Our overall team direction focuses on continuing data discussion and working toward finalizing 

the data, then communicating it to the Data Management Team. 

1. Evaluate the Economic Feasibility of PGC Systems for Maize/soybean Producers 

A. Planned Activities 

Draft enterprise budget manuscript will be submitted for review and publication. 

B. Actual Accomplishments 

We revised the draft enterprise budget for PGC systems and conventional corn to include 

2020, 2021, and 2022 production costs.  The Iowa State University Extension and 

Outreach files' "Estimated Costs of Crop Production in Iowa – 2022" (File A1-20) and 

"Iowa Farm 2022 Custom Rate Survey" (File A3-10) were released in April 2022, which 

allowed us to capture the recent spikes in input costs as detailed in those resources. The 
budget is Iowa-focused with concrete costs for implementation (with an Iowa-specific 

chart), with opportunities to specify where the cost pieces may differ across regions in 

our paper. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

The team has identified the Applied Economic Perspectives and Policy journal as a target 

for manuscript submission. Our enterprise budget will include a policy component to 

discuss the impact incentives have on practice adoption, as well as possible points of 

entry into the federal farm bill framework under the working lands program umbrella. We 
will ensure findings are palatable to a broad range of practitioners for solicitation of 

feedback for our working budget and system. We will include stover revenue and try to 

discuss/capture natural resource benefits with enhanced land stewardship through system 

adoption. 
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2. Evaluate the Market and Aggregate welfare Effects of PGC Approaches 

A. Planned Activities 

We will continue to build on the work we started in quarters 2 and 3. 

B. Actual Accomplishments 

• Work continues updating and calibrating the parameters of the agricultural modeling 

system to the most recent historical data in preparation for establishing a baseline for 

scenario analysis (updating macroeconomic variables, supply and utilization 

variables, prices, policies, etc.) 

• Work continues updating the cost of production model linked to the agricultural 

modeling system 

• Discussions and literature review on incorporating cellulosic feedstock into the 

modeling system. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

• Evaluate the market and aggregate welfare effects of PGC approaches 

• Establishing a baseline in the U.S. agricultural modeling system 

• Running sensitivity analyses to check for robustness. 

• Preparing the models for input from other objectives in terms of yields, cost of 

production, farming practices, etc. 

• Incorporating cost of production data from the PGC systems budget described in 

"Evaluate the Economic Feasibility of PGC Systems for Maize/soybean 

Producers" §B, above. 

• Running preliminary scenarios if input from other objectives is available 

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

A. Planned Activities 

Conduct a literature review focused on identifying a series of capital attributes of farmers 

that are related to adopting conservation practices. 

23 Quarterly Progress Report: June 2022 



 

     

  

 

  

  

  

    

  

    

   

   

  

   

   

   

  

  

  

  

     

   

  

   

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Actual Accomplishments 

We identified the following capital attributes. 

• Natural Capital 

o Perceived soil quality. 

o Land ownership, rental, or contract farming. 

o Length of contract (less than two years vs. more than two years). 

o Presence of livestock to graze cover crops. 

o Dryland vs. irrigated production. 

o Degree of on-farm biodiversity. 

o Personal experience of climate change. 

• Cultural Capital 

o The value given to making more money. 

o The value given to ecosystem health. 

o Religious values related to the land and farming. 

o Concern for climate change. 

o Sources of identity. 

o Degree of embedded agency. 

• Human Capital 

o Are children or other relatives working with them on the land, or will they inherit 

it or farm it? 

o Degree of knowledge of soil quality and ability to measure it. 

o Capacity to manage land and water. 

o Availability of labor. 

o Health and vigorousness of operator. 

o Economic and ecological risk tolerance. 
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o Interest in innovating. 

o Access to information. 

• Social Capital 

o Association with farmers who share similar values related to the land, both formal 

and informal 

o Affiliation with a church that stresses the ecosystem and/or concern for climate 

change. 

o Family and community networks that value conservation. 

• Political Capital 

o Participation in farm programs that stress productivity. 

o Participation in farm programs that stress conservation. 

• Financial Capital 

o Degree of indebtedness. 

o Focus on accumulating wealth. 

o Sources of income. 

o Access to credit and savings 

o Access to markets. 

o Insurance requirements 

• Built Capital 

o Compatibility of machinery with cover cropping. 

o Presence of confinement buildings. 

C. Plans for Next Quarter 

We are currently developing our latest plans. 

D. Explanation of Variance 

None noted. 
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4. Explore the Role of Input Supply Agribusinesses in the PGC Supply Chain 

Continue with data collection and begin reviewing the literature to understand the current 

state of knowledge. 

A. Planned Activities 

We are collecting information about the location and facilities of input supply and 

marketing co-ops in MO. These activities are ongoing. 

B. Actual Accomplishments 

This work is ongoing. We are collecting information about input supply and marketing 

co-op locations and facilities in MO. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

• Continue with data collection and begin reviewing the literature to understand the 

current state of knowledge. 

• Preparing a postdoctoral position announcement that will dovetail work for this 

project as well as a broader project on consolidation impacts in agribusiness. The 

objective is to document the supply chain infrastructure and identify how 

consolidation among agribusiness firms has impacted prices to farmers and market 

sizes. 

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 

• Participation in regular and ad hoc evaluation-focused meetings with Raman and Kinzel. 

• Participation in RegenPGC bi-monthly CoPd meetings. 
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• Design an interview protocol for use in conducting PY 1 baseline interviews with the 

RegenPGC team and Stakeholder Advisory Board (SAB), including human subjects' 

consent language appropriate to project evaluation. 

• Schedule and implement PY 1 baseline evaluation interviews with the RegenPGC team 

and SAB members via Zoom. 

• Analyze qualitative data from YR1 baseline evaluation interviews 

2. Actual Accomplishments 

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

• Participated in RegenPGC bi-monthly calls. 

• Designed an interview protocol for use in conducting Year 1(PY1) baseline interviews 

with the RegenPGC team and Stakeholder Advisory Board (SAB), including human 

subjects' consent language appropriate to project evaluation. 

• Scheduled and implemented PY1 baseline evaluation interviews with the team and SAB 

members via Zoom (n=30 total interviews completed). 

• Analyzed qualitative data from PY1 baseline evaluation interviews. 

• Participated (remotely) in the NIFA Directors' Meeting (April 19-20, 2022) sessions 

focused on evaluation and best practices for program management. 

3. Explanation of Variance 

None noted 

4. Plans for Next Quarter 

• Continue and complete analysis of qualitative data from PY1 baseline evaluation 

interviews, including identifying potential process and outcome indicators. 

• Prepare and present findings from the PY1 baseline evaluation interviews with the team 

and SAB to Raman and Kinzel. 

• Develop/refine the RegenPGC logic model and potential indicators to be used for project 

evaluation. 

• Work with project Education Theme on evaluation planning and development. 

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

27 Quarterly Progress Report: June 2022 



 

     

     

 

  

    

 

 

 

 

 

• Stakeholder Engagement. External Evaluator Heather Dantzker conducted individual 

hour-long interviews with eight out of nine members of the RegenPGC SAB as part of 

PY1 baseline evaluation activities. 

• Joined the NIFA Directors' Annual Meeting remotely; actively engaged in the evaluation-

and best practices-focused sessions. 
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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 
farmer, NGO, 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 through the use of 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) 

 

DIRECTOR’S REFLECTIONS 

RegenPGC received initial funding on Sep. 15, 2021, and since then, the team has done an 
outstanding job of coalescing and beginning the work of the project. We detail in this report the 
activities of our objective areas and our cross-cutting themes. Two key points that may not 
emerge from the report alone are as follow: (1) The collaborative and positive attitudes of all 
CoPDs through this intense launch phase. (2) The willingness of these scientists and engineers, 
across a wide array of institutions, to genuinely engage and learn from each other. Both of these 
are crucial to the long-term success of the project.  

Achieving the RegenPGC vision could hinge on a few key technological breakthroughs – for 
example, if a readily-senescing, easily planted, high-density perennial groundcover could be bred 
and made available at a low price, adoption of PGC approaches would likely skyrocket. But such 
a quantum leap in groundcover is unlikely in the near term. Instead, PGC adoption is more likely 
going to occur due to a combination of improved genetic materials, insights as to how to better 
manage the groundcover and row-crop, understanding and inventorying of the ecosystem 
services provided by these systems, modeling the potential impact of PGC in ways that can 
inform policy, and understanding the interests, capacities, and desires of farmers and landowners. 
That understanding can come from our sociologist team, and this interweaving of science, 
engineering, economics, and sociology makes this project so intellectually exciting and 
fundamentally transdisciplinary.   

Despite USDA-NIFA’s generosity and the excellence of our team, plenty of challenges lie 
between our current state and our goal of perennializing significant portions of our working 
lands. We will need to be nimble, work together well, and be a bit lucky to fully achieve the 
vision we are pursuing. That said, if the first two quarters are any indication, this project is 
shaping up to be a uniquely collaborative venture, and I remain optimistic about our ability to 
achieve our goals.  

PROJECT ADMINISTRATION AND GOVERNANCE 

Personnel 

Raj Raman, Project Director and Anne Kinzel, Deputy Director. Project Evaluator Heather 
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Dantzker also collaborates extensively with Raman and Kinzel. 

Tasks 

§ Launch the project (budgetary & intellectual).

§ Create the Stakeholder Advisory Board (SAB).

§ Organize Co-PD and SAB Meetings.

§ Create website.

Progress 

1. Launch the project (budgetary & intellectual)

In the first quarter of the project, the PD focused on creating the deputy director (DD)
position and hiring CoPD Kinzel for that role. During the first two quarters, subcontracts
were executed for all CoPDs and the external evaluator, and internal ISU supplemental award
line budgets were created for ISU CoPDs.

Figure 1. RegenPGC Transdisciplinary Approach 
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Regular communications with the entire project team started immediately with the notice that 
the project had been funded. A digital workspace (MS Teams) was created and used for 
collaboration. Critical documents, including required NIFA boilerplate acknowledgments and 
similar materials, are posted there. A virtual all-hands + letter writers kickoff meeting was 
held at the end of Q1, with strong attendance and participation. 

Throughout Q2, the PD has communicated with virtually all CoPDs to ensure people feel 
included and understand their role in the project. The PD has a standing monthly onboarding 
session for the project that has been attended by six current or potential grad students/post-
docs. This onboarding meeting will continue through at least PY4and is a critical part of the 
PD’s approach to de-siloing this project by ensuring new personnel is immediately familiar 
with the big picture, the challenges, and their role in the project. 

2. Stakeholder Advisory Board and Farmer/Landowner Advisory Group

The SAB was fully constituted in late January. The SAB was polled to set up quarterly
meeting times, and the first meeting was set for Mar. 3, 2022. This meeting focused on SAB
member introductions, a discussion (and approval) of the vision for the subsequent meetings,
and a brief review of the next 12 months of key project activities.

We have been working with Commercialization Theme Leader Sara Lira to recruit
participants to the Stakeholder Advisory Board (SAB) and a Farmer/Landowner Advisory
Group (FLAG). We anticipate completing recruitment by mid-February 2022 (See below).

3. Meetings

A. Theme Leader Meetings

The four theme leaders meet with Raman and Kinzel every two weeks to provide project
updates, evaluate progress and resolve outstanding issues.

B. All Hands Meetings

We have scheduled bi-monthly all-hands meetings for the PY1. These monthly meetings
will continue throughout the project. The meetings allow time for each project theme and
objective to update the team on their progress towards their project goals. The meeting
will allow for substantive Q&A time to discuss project logistics. We are especially
cognizant of including the voices of project graduate students, post-docs, and fellows and
the need to promote trans-disciplinary exchange of information. To this end, these
meetings will have a common format: (1) Overall project updates and reminders (7 min.);
(2) objective updates (25 min); (3) theme leader updates (20 min).

C. Year 1 Annual Face-to-Face Meeting
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We have started the process of organizing our Year 1 annual meeting. The meeting will 
take place in late fall 2022 at Iowa State University in Ames, Iowa. The original date was 
set based on team availability, but as Kinzel began exploring options, we discovered this 
conflicted directly with a fall football game at the ISU campus, making the original date 
selection untenable. We have now selected Oct. 20 -21, 2022, as the date that optimizes 
attendance. We have created a draft agenda and reserved spaces on campus for this event. 

4. Evaluation

We have engaged Dr. Heather Dantzker (Dantzker Consulting, LLC, Arlington, VA) as the
project evaluator. Raman and Kinzel will meet bi-weekly with Dantzker throughout the third
and fourth quarters of PY1. We anticipate using her evaluations throughout the project to
ensure that we achieve project milestones and that the work accomplished will lead to
significant PGC long-term impacts. Dantzker has been and will continue to participate in
meetings (Theme Leader, All Hands, SAB, and Annual) to help familiarize herself with the
project participants.

5. Website

We have entered into a contract with a website developer, Model Farm to create a RegenPGC
website (https://www.model-farm.com/). We expect to have a functioning website by mid-
April 2022. Thanks to the DD, we have an excellent template from which the developer is
working.

6. Additional Plans for Next Quarter

• Finalize one remaining subcontract (for FFA education).

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

• Support field days.

• Attend the NIFA CAP meeting in Kansas City, MO, including creating excellent
presentations/posters to communicate the project to others effectively.

• Meet with two biorefining companies (separately) to discuss RegenPGC and possible role
in projects pursued by the companies (late March).

• Meet with the new CTO of Biorenewable Products within the ISU VPR office to discuss
RegenPGC (early April 2022).

• Discuss RegenPGC as part of a panel for the ISU Foundation Board of Governors (late
April 2022).
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• Meet with key ISU faculty members on an adjacent NIFA CAP w/ cover crop expertise
to share ideas (early April 2022).

• Define a PGC taxonomy that will define specific criteria and constraints for PGC,
indicating how they differ between some key taxonomic variants.

• Continue to work on a field-operations visualizer to enable easier communication of the
PGC “farmer time” value proposition.

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

• Raman presented the RegenPGC project to the Iowa Nutrient Research Center Council
(10 attendees, early Nov. 2021)

• Raman presented the PGC vision at the 2022 Iowa Pork Congress (est. 30 attendees) as
part of a panel (Jan. 2022).

• Raman presented the RegenPGC project to the Plant Breeding seminar program in the
Agronomy department (~30 online attendees, late Jan. 2022)

• Raman will introduce PGC to North Carolina Sierra Club members (April 2022).

• Raman will give a PGC presentation at the Osher Lifelong Learning Institute at Iowa
State University (ISU), (May 2022).

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.  

Personnel 

Brandon Schlautman (The Land Institute) leads this theme. 

Theme 1 Tasks: Years 1 - 5 

§ Create a Single Data Repository for all PGC-related Research (Task D.1.a).

§ Create Formal and Informal Communication Structures (D.1.b).

Research and Development Theme Progress 

1. Create a Single Data Repository for all PGC-related Research (Task D.1.a).
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A. Planned Activities 

Initiate efforts to create a RegenPGC data repository.  

B. Actual Accomplishments 

We formed a Data Management Team, which includes a leader from the five research 
objectives and four cross-cutting themes. Data Management Team members continu4 
discussions with Breedbase and the Breeding Insights teams about setting up a data 
instance for RegenPGC. 

C. Explanation of Variance 

We note no variance from our plans, and are accomplishments are on schedule. 

D. Plans for Next Quarter 

• Set up a Breedbase instance and initiate conversations with developers about PGC-
specific features. 

• Develop an initial version of a PGC ontology. 

2. Create Formal and Informal Communication Structures (Task D.1.b) 

A. Planned Activities 

• Develop an informal communication strategy open to any RegenPGC CAP 
researcher, participant, and stakeholder. 

• Develop a formal communication strategy that makes project information and 
decision-making transparent and accessible. 

B. Actual Accomplishments 

• We launched RegenPGC Café, an informal virtual meeting every Friday (9 am CST). 
Discussions, which are open-ended and include participants from all research 
objectives, have been educational for project members and continue to reveal 
opportunities for cross-cutting engagement. 

• We launched a RegenPGC Microsoft Teams site. We use the Teams app to make 
announcements to the entire project team, host conversations within and across 
research objectives, and house relevant documents (e.g., meeting notes, shared 
images/references, etc.). 

C. Explanation of Variance 
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We have not experienced any variances, and accomplishments are on schedule. 

D. Plans for Next Quarter

• Launch bimonthly formal meetings with all project participants.

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

• Proposals

“Using perennial groundcovers for improved soil health and nutrient retention in corn/soy
production.” NCR SARE Partnership Grant. $39,692

THEME 2. EXTENSION 

This cross-cutting theme focuses on extending 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.  

To strengthen and ensure PGC adoption, our comprehensive extension education efforts will 
target five stakeholder groups:  

• Extension educators

• Farmers

• Technical service providers and crop advisers

• The scientific community

• The general public

Personnel 

Dan Andersen (Iowa State University) leads this theme. 

Theme 2 Tasks: Years 1 - 5 

RegenPGC outreach activities will be tuned to individual audiences, with background and 
collaboration that brings them together. We will focus on these tasks: 

§ Develop and deliver in-field crop-specific hands-on field days explaining the PGC system at
its stage of development in each of the project years (Task D.2.a).
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§ Develop and deliver winter workshops and farmer meetings explaining the PGC system at its 
stage of development in each of the project years (Task D.2.b).  

§ Develop and make available online a series of educational modules explaining the PGC 
system at its stage of development in each of the project years (Task D.2.c).  

Extension Theme Progress 

1. First Quarter 

A. Planned Activities 

• Schedule fall field days to discuss planting and ground cover suppression (Q1). 

• Develop quick on-farm soil health assay documents that farmers, 4-H participants, 
and FFA students can use to evaluate soil properties for enriching environmental 
health curriculums (Q1 and Q2).  

• Schedule spring field days to discuss planting and ground cover suppression (Q2). 

• Evaluate machinery challenges and formulate a plan for a demonstration of planting 
options for planting corn into perennial ground cover (Q2). 

B. Actual Accomplishments  

• We held a field day to demonstrate perennial groundcover water quality impacts and 
show new research plots Q1). 

• We agreed to a rough framework for presenting soil health measurements possible by 
farmers and high school students that help discuss how to measure different aspects 
of soil health Q1).  

• Field demonstrations and visits have been planned for early to mid-May 2022 at two 
project locations. Discussions about system management, improved water utilization 
demonstrations, and farmer options and concerns for their farms are also scheduled 
(Q2).  

• Thus far, we have generated three draft protocols for farmers and high school students 
that help discuss how to measure different aspects of soil health. We plan to develop 
five more protocols and then post them on the project website with information on 
how they can share their “citizen science” results (Q2). 

• We are at the early stages of understanding different no-till planting units and which 
companies to contact to see how we can engage them in a project demonstration (Q2). 
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C. Explanation of Variance

None noted.

D. Plans for Next Quarter

• Develop an on-farm test protocol to help farmers evaluate how to set up trials on their
farms (Q1).

• Publish on-farm soil health assay documentation online and develop a “citizen
science” data-sharing platform (Q1).

• Develop a draft protocol for demonstrating no-till planting row units and what will be
measured to help ensure success and encourage project collaboration (Q2).

• Publish on-farm soil health assay documentation online and develop a “citizen
science” data-sharing platform (Q2).

• Develop an on-farm test protocol to help farmers evaluate how to set up trials on their
farms (Q2).

E. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

• We held a field day in Nashua, Iowa, at perennial ground cover sites, where we
reported initial results on yield and held a water quality demonstration. The water
quality demonstration was recorded and shown to 5000 Iowa manure applicators as
part of Manure Applicator Certification training to demonstrate soil health
improvements and discuss impacts on nutrient movement and nitrogen use efficiency.

• Andersen, Dan. “Perennial ground cover: What it is and what is happening.” Iowa
Pork Congress, Manure Application & Cover Crops: Panel Discussion, Des Moines,
IA, Jan. 27, 2022.

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 successful adoption of PGC 
production systems.  
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Personnel 

Ken Moore (ISU) leads this theme, and Maureen Griffin (ISU) serves as a collaborator. 

Tasks 

Educational activities span all project objectives and are conducted under the following tasks: 

§ Instructional Development. (Task D.3.a).  

§ Undergraduate REU Program (Task D.3.b).  

§ Undergraduate Internship Program (Task D.3.c).  

§ RET Program (Task D.3.d).  

§ Graduate Student Community (Task D.3.e).  

§ FFA and 4H Programs (Task D.3.f).  

Education Theme Progress 

Our Q1 and Q2 activities put us on track to meet our Theme goals. During Q3, we will hold a 
meeting of principals involved in educational activities to develop logic models for each 
audience category and a values statement to inform decision-making relative to educational 
programs. 

1. Instructional Development (Task D.3.a).  

A. Planned Activities 

This task is related to all others within the education theme as instructional materials 
developed across all objective areas will be shared and repurposed across subtask areas. 
During Q2, we planned to begin the conversation with subtask leaders about their content 
and format needs.  

B. Actual Accomplishments  

All planned activities are complete. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 
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We will discuss specific aspects of the instructional materials to be used across 
educational programs during our meeting. We will decide on acceptable formats for 
learning modules and develop a plan for sharing them.  

2. Undergraduate REU Program (Task D.3.b).

A. Planned Activities

Hire a program coordinator for the REU program and begin discussions on program
design and implementation.

B. Actual Accomplishments

We hired Maureen Griffin to lead and develop the REU program. Maureen coordinates
REU programs for ISU’s Office of Biotechnology and has extensive experience working
with REU programs.

Although we did not plan to begin the REU program until Project Year 2, we decided to
run a pilot program this coming summer. Maureen has been working on developing the
recruiting materials and coordinating potential placements for the students. We have
decided to focus on recruiting science education students to the REU program. The
rationale is that this will lead to more high school students being aware of research
opportunities in agroecological research and better prepared to enter undergraduate
programs related to it.

C. Explanation of Variance

We decided to initiate a pilot for the Undergraduate REU Program and started work on
those activities during Q2.

D. Plans for Next Quarter

We will recruit two to three students to participate in the REU and place them with
project CoPds in the summer of 2022.

3. Undergraduate Internship Program (Task D.3.c).

No activities are currently planned in this subtask. Activities will start in fall 2022,
concurrent with the beginning of the academic year for each cooperating higher education
institution.

4. RET Program (Task D.3.d).

A. Planned Activities
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During this quarter, we planned to hire a program coordinator for the RET program and 
begin discussions on designing and implementing it.  

B. Actual Accomplishments  

Maureen Griffin will also be coordinating this activity, and like the REU program, we 
decided to implement a pilot program this summer. Maureen is currently identifying and 
recruiting high school teachers to work with two project co-PDs in the summer of 2022  

C. Explanation of Variance 

We decided to initiate pilot programs for the RET Program and started work on those 
activities during Q2.  

D. Plans for Next Quarter 

We will recruit two teachers to participate in the RET and place them with project CoPds 
for a summer 2022 program. 

5. Graduate Student Community (Task D.3.e).  

No activities are currently planned in this subtask. The work will begin late summer of 2022 
with a summit for all graduate students participating in RegenPGC. 

During Q3, we will plan for the graduate student summit, which will take place in August 
2022. 

6. FFA and 4H Programs (Task D.3.f).  

A. Planned Activities 

During this quarter, we planned to initiate subcontracts with Dennis Miller (FFA) and 
Maya Hayslett (4H), who will collectively lead the development of instructional 
programs under this subtask. 

B. Actual Accomplishments  

All planned activities are complete. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

We will initiate work on developing curricular materials.  
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7. Publications, Presentations, Stakeholder Engagement, Proposals Submitted

None to report.

THEME 3. 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). (Task D.4.a).

§ 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 (Task D.4.b).

§ Engage ag sector commercial entities in research partnerships and further identification of
investment and development opportunities (Task D.4.c).

Personnel 

Sara Lira (Corteva Agrisciences) leads this theme. 

Commercialization Theme Progress 

A. Planned Activities

• Define areas of work for our commercialization efforts.

• Develop protocol(s) for on-farm trials.

• Develop the Farmer/Landowner Advisory Group (FLAG).

• Source and deliver corn/soy seed for farmer cooperators.

• Schedule field days.

B. Actual Accomplishments

• Develop protocol(s) for in-field trials.

• FLAG Internet Group. The site is up and running, members have been invited, and we
are developing content.

• Source and deliver corn/soy seed for farmer cooperators
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• A spring 2022 field day has been scheduled, but nothing is yet planned for the fall of
2022.

• Ecosystem Services Monitoring/Modeling. Determine what validation data/models are
needed to ensure producers can receive credits from existing carbon programs.

• Equipment Strategy. Two “paths” are needed, one for smaller producers with Dan
Andersen and Brandon Schlautman and one for larger producers in partnership with John
Deere (maybe). In both paths, we will give options for modification/use of current
equipment or for building new equipment. We will use feedback from our farmer-
cooperators.

• Agronomy Challenges (to be addressed with the FLAG, equipment strategy, and
chemical trials in 2022/23 research trials): No-till groundcover management, reliable
groundcover suppression with Liberty, and bluegrass establishment.

C. Additional Activities in Support of the Entire Project

• Hired student labor for 2022 soil and plant sampling, weather data collection, etc.

• Coordinated soil sampling strategy for all RegenPGC on-field trial and research sites

• Developed the Objective 3 research experiment protocol, packaged 2022 seed, and
identified 2023 expansion sites.

• Hired a graduate student intern to develop an insect/plant pathogen survey
strategy/protocol for the in-field trials.

• Connected Jason DeBruin (Corteva carbon specialist) to the project.

D. Explanation of Variance

No variance was noted.

E. Plans for Next Quarter

• Planting and data collection in the on-field trials.

• Hold two field days, one in York, NE, and one in Nashua, IA.

• Ecosystem Services Monitoring/Modeling. Meet with Objective 4 to understand carbon
credit requirements and the potential for N2O credits.

• Equipment Strategy. Outline next steps to develop equipment strategy.
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OBJECTIVE 1. CROP ECOLOGY & MANAGEMENT 

This Objective focuses on developing and testing best management practices for cash crop 
establishment in PGC systems and managing the transition from current practices. Objective 1 
will improve PGC economics by tuning and integrating the groundcover and cash crop 
management, thereby reducing risk. 

Our primary goal is to elucidate key mechanisms related to: 

§ Cash crop and PGC interference 

§ Early cash crop growth and development in PGC systems 

§ Pest dynamics 

Objective Personnel 

§ Leadership 

Erin Haramoto (University of Kentucky) and Scott Flynn (Corteva Agrisciences) lead this 
Objective. 

§ Collaborators 

• Lucas Borras (Corteva) 

• Susana Goggi (ISU) 

• Ken Moore (ISU) 

• Jose Rotundo (Corteva) 

§ Commercial Partners 

• Corteva Agriscience 

• WinField United  

Objective 1 Tasks: Years 1 - 5 

§ Develop and test best management practices for PGC-maize (Task C.1.1).  

§ Identify and Overcome Practical Barriers to PGC Adoption (Task C.1.2). 

§ Develop educational modules for post-secondary education (Task C.1.3).  



16   Quarterly Progress Report: February 2022 

Crop Ecology & Management Progress 

1. Planned Activities

• Initiate planning meetings for Objective 1 experiments.

• Develop experiments in support of Objective 1.

• Start a communication channel between Objective 1 participants.

2. Actual Accomplishments

• We held a planning meeting in Iowa in November 2021. All key Objective 1 personnel
attended the meeting.

• We have discussed the initial plans for Objective 1 experiments.

• Objective 1 personnel are using Microsoft Teams to communicate regarding project
details.

• We have established Bluegrass PGR for the 2022 plots.

3. Explanation of Variance

None noted

1. Plans for Next Quarter

• We will start preliminary data collection at existing PGC trials in the spring of 2022.

• We will establish corn in PGR plots in KY, MO, and IA.

• We will finalize experimental plans for Fall 2022.

4. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

None to date.

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 economic viability through yield improvement and reduced 
management requirements while increasing ecosystem impacts via reduced chemical inputs. Our 
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work will also enable the design of novel breeding strategies and allow for the development of 
dedicated breeding programs for PGC hybrids and varieties.  

Objective Personnel 

§ Leadership

Shuizhang Fei and Thomas Lubberstedt (Iowa State University) lead this Objective.

§ Collaborators

• Brandon Schlautman (TLI)

• Sara Lira (Corteva Agriscience)

§ Grad Students

• Memis Bilgici (Fall 2022)

§ Commercial Partners

• WinField United,

• Radix Evergreen LLC

• Corteva Agriscience

• GO Seed

• DLF PickSeed

• Green Cover

§ Nonprofit Partner

• The Land Institute

Objective 2 Tasks: Years 1 - 5 

§ Identify and design superior PGC germplasm (Task C.2.1).

§ Evaluate maize x PGC (GxM) interactions (Task C.2.2).

§ Plant breeding education (Task C.2.3).

§ Test maize hybrids and soybean varieties PGC system(s) (Task C.2.4).

Plant Breeding & Genetics Progress 
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Shuizhang Fei Group 

1. Research Planning  

• Cultivar trial evaluating the compatibility of Kentucky bluegrass and Poa bulbosa 
with maize. 

o We have made plans to continue to evaluate the suitability of Kentucky bluegrass 
cultivars or cultivar blends (SR2100, Fielder, Granite, Mercury, Geisha, Blue Ghost, 
Geronimo, Dauntless/Jackrabbit, Award/Bluecoat) and a cultivar of Radix Hybrid 
bulbosa (Radix55) as PGC for maize production. Maize grown conventionally 
without PGC will serve as the control.  

The plot size will be 20 x 22.5 ft with eight (8) cornrows and will be replicated four 
times at the Sorenson Farm. Data to be collected for PGC include the percentage of 
ground coverage, canopy height, plant height (with inflorescence), genetic color, and 
the presence of weeds. Data to be collected for maize include: 

Ø Seedling emergence rate and uniformity,  

Ø Maize plant height and development (stage),  

Ø Leaf color measured by the SPAD meter, and  

Ø Grain yield.  

In addition, we will collect data on soil moisture and nutrient status. We also discussed 
with Brandon Schlautman the testing of some warm-season grasses such as buffalograss 
and blue and sideoats grama for their suitability as PGC.  

• Investigate genetic variation of summer dormancy in Poa bulbosa  

We have established three plants from each of the 75 USDA GRIN accessions of Poa 
bulbosa in the greenhouse for observation of germination, tillering ability, leaf color and 
texture, dormancy induction and release, flowering time, and the formation of bulbs. In 
late summer, additional plants (30 plants) will be established in the greenhouse. These 
plants will be transplanted to the field in fall 2022 for field observation for summer 
dormancy and other important agronomic traits for 2-3 years. Data collected will be 
analyzed for genetic diversity and to guide future plant breeding efforts. If additional 
funding is acquired to identify candidate genes for summer dormancy in Poa bulbosa, 
these field data will be used for trait-marker analysis.  

• Investigate Kentucky bluegrass herbicide sensitivity.  
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To identify Kentucky bluegrass cultivars that can be effectively and reliably suppressed 
by herbicides labeled for field crops, we made a plan to test the efficacy of an herbicide 
combination (Gramoxone+Glufosinate) by using a panel of ~80 Kentucky bluegrass 
cultivars. Cultivars with strong resistance or extreme sensitivity will be investigated 
further for their morphological and physiological characteristics.  

2. Student Recruiting

We have recruited a Ph.D. student, Caleb Ardoin, who is currently pursuing an online MS
degree in Plant Breeding at ISU. We are recruiting additional students for fall 2022
enrollment.

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

Shuizhang Fei has been invited to give a presentation on the screening of cool-season
turfgrasses for PGC-based maize production at the National Association of Plant Breeders
annual meeting in the fall of 2022.

Lübberstedt Group 

Throughout the project, the Lübberstedt Group’s research contributions will be conducted under 
objective tasks C.2.2a and C2.2b. 

1. Conduct a genome-wide association study (GWAS) of seed and seedling traits relevant
for maize in PGC (Task C2.2a).

The complete germplasm enhancement of maize (GEM) panel, consisting of 200 publicly
available genotypes developed in a joint USDA and ISU effort through introgression of
exotic lines into elite genetic backgrounds, will be evaluated for germination under cold
conditions and for SAR.

We will conduct seedling cold and SAR tests in the ISU Enviratron climate chambers, which
allow temperature gradient and shade experiments under various red/far-red light ratios.
GWAS studies with this panel have been successful for seedling (Hu et al., 2017; Sanchez et
al., 2018), agronomic, and kernel quality traits (Vanous et al., 2018a, b: Sanchez et al., 2018).
We will identify superior GEM germplasm and provide DNA marker information pertinent
to the genomic-assisted selection of agronomic, kernel/seed characteristics identified in Task
C.1.3, cold tolerance, and SAR traits.

2. Evaluate significance and mechanisms for GxM interactions (Task C.2.2.b)

We will evaluate two sets of maize germplasm under PGC and conventional conditions: 1)
the most promising 50 GEM lines from Task C.2.2.a, and 2) the ERA panel that includes a
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set of 70 well-characterized modern and historic Corteva Agriscience commercial maize 
hybrids (Duvick et al., 2004; Reyes et al., 2015).  

In PY 2-5, we will evaluate the ERA panel and 50 GEM lines under PGC and conventional 
conditions in at least one location in IA, KS, NE, WI, and MO in collaboration with 
WinField United and Corteva Agriscience. Grain yield is the target trait, but we will measure 
other site-relevant agronomic traits. Corteva Agriscience will evaluate the ERA panel in four 
additional sites representing moderate rainfall conditions often observed during grainfill in 
the western corn belt and in two sites where root lodging events will be simulated with a 
wind machine. These trials will reveal the relative importance of GxM and GxExM 
interactions, evaluate the role of population insensitivity and drought tolerance in PGC 
adaptation, and characterize root lodging risk in PGC.  

3. Conduct a genome-wide association study (GWAS) of seed and seedling traits relevant
for maize in PGC (Task C2.2a)

This part is about genome-wide association studies under controlled conditions for traits that
we consider relevant for maize grown with perennial ground cover (PGC). We will use >200
genotyped BGEM lines, which have been used in previous research (cited below). We will
conduct seed multiplication during the summer of 2022 to ensure sufficient seed is available
for subsequent experiments. Ph.D. student Memis Bilgici, who is planning to arrive in Ames
by Aug. 1, 2022, will conduct this work. At this point, there is no need for resources from
other groups for this part of the project.

4. C2.2b. Genotype x Management interactions in field trials (PGC vs. conventional
management regime)

Lübberstedt suggests using a subset of 50 BGEM lines based on findings in C2.2a. However,
we intend to replace those 50 BGEM lines with 50 BS39-derived lines developed by
Anderson Verzegnazzi (Verzegnazzi et al. 2021, Santos et al. 2022). The main reason is that
we have active breeding efforts for this BS39 material going on in a USDA OREI project.
Moreover, we evaluated 400 BS39 derived lines for testcross / hybrid performance, and both
agronomic data from multilocation field trials and genotype data are available. Also, a subset
of “best lines” was tested under organic conditions. Finally, we do have sufficient testcross
seed (>2000 kernels / line) in storage for most of the lines and are thus “ready to go” for field
trials as soon as PGC sites become available (for BGEM, it could take until the end of 2023,
to reach the same stage).

We want to evaluate those 50 BS39-testcrosses in at least three PGC environments, which
could be three (3) years at ISU (2023-25), and three (3) different locations in 2023 (ISU, TLI,
Cort.), or others. A question is whether we still need to evaluate under conventional
conditions (probably yes, to have the same year(s)), as Anderson already did this.
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For each environment, including two (2) replications in RCBD, we would like to use 4-row 
plots, from which the two (2) center rows would be harvested. Space between rows: 2.5 feet, 
row length: 18 feet, 4-row plot size: 10x18 = 180 square feet. Thus, 2x50x180 = 18,000 
square feet per environment are needed (=0.413 acres or 0.167 ha). If we feel this is overkill 
and not doable, it would be possible to use two-row plots (instead of four (4) rows and only 
use two (2) center rows). In this case, we would need only half the acreage. 

Regarding PGC environments: we would need input on what would be the best option. Our 
thinking was to use a PGC system, which is most practicable/likely to succeed in farmers’ 
fields at this time. 

 

OBJECTIVE 3. SOIL HEALTH & NUTRIENT MANAGEMENT 

Objective 3 focuses on understanding how and quantifying the degree to which different PGC 
approaches impact soil health and nutrient use / loss. Because soil health drives crop productivity 
and environmental impacts, this knowledge is crucial both to better managing PGC systems and 
to characterize the indirect economic benefits associated with PGC, which in turn inform policy 
and deployment.  

Objective Personnel 

§ Leadership 

Marshall McDaniel (Iowa State University) and Morgan Davis (University of Missouri) lead 
this Objective. 

§ Collaborators 

Daniel Andersen (ISU) 

Objective 3 Tasks: Years 1 - 5 

§ Quantify changes in physical, chemical, and biological indicators of soil health achieved by 
PGC, which relate to water movement, soil fertility, and carbon storage (Task C.3.1). 

§ Quantify the benefits of PGC to improve nutrient cycling, retention, and plant availability 
(Task C.3.2). 

Soil Health & Nutrient Management Progress 

1. Planned Activities  

• Initiate planning meetings for our experiments.  



22   Quarterly Progress Report: February 2022 

• Develop experiments in support of our Objective goals.

• Start a communication channel between Objective 3 participants and other project
objectives.

• Hire students/postdocs.

2. Actual Accomplishments

• We discussed initial plans for our experiments.

• We started using Microsoft Teams to communicate about project details.

3. Explanation of Variance

No variance occurred.

4. Plans for Next Quarter

• We will start preliminary data collection in spring 2022 at the existing RegenPGC trials.

• We will finalize experimental plans for Fall 2022.

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

None to date

OBJECTIVE 4. ECOSYSTEM SERVICES & 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 
provision of biofuel feedstock and/or fodder. Quantification is crucial to incentivize farmers for 
ecosystem services.  

Objective Personnel 

§ Leadership

Amy Kaleita-Forbes (Iowa State University) and Rob Anex (University of Wisconsin-
Madison) lead this Objective.

§ Collaborator(s)

• Randy Clark (Corteva)
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§ Graduate Student(s)

§ Oluwatuyi S. Olowoyeye

§ Nonprofit Partners

• Field-to-Market

• Practical Farmers of Iowa

• Keystone Policy Center

Objective 4 Tasks: Years 1 - 5 

§ Quantify decreased flood risk and improved drought resiliency compared to conventional
cropping systems (Task C.4.1).

§ Quantify PGC impacts on water quality (Task C.4.2).

§ Quantify PGC ecosystem service sustainability indicators and compare them with
conventional systems (Task C.4.3).

§ Quantify the limits on PGC maize stover removal (Task C.4.4).

Ecosystem Services & Modeling Progress 

1. Quantify decreased flood risk and improved drought resiliency compared to
conventional cropping systems (Task C.4.1).

A. Actual Accomplishments

• Recruited and onboarded a Ph.D. student to investigate hydrology and water quality
modeling

• Completed a preliminary literature review of the integration of intercropping into
process-based models capable of simulating hydrology

B. Explanation of Variance

None noted.

C. Plans for Next Quarter

• Identify which model(s) meets the project needs and will enable meeting modeling
objectives.

• Run preliminary model tests of PGC vs. cover crops vs. conventional cropping.
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2. Quantify PGC impacts on water quality (Task C.4.2) 

Nothing to report. 

3. Quantify PGC ecosystem service sustainability indicators and compare them with 
conventional systems (Task C.4.3) 

A. Plans for Next Quarter 

Recruit graduate student(s) to work on Tasks C.4.3 and C.4.4. 

4. Quantify the limits on PGC maize stover removal (Task C.4.4). 

Nothing to report. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

Nothing to report. 

 

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 and which 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.  

Objective Personnel 

§ Leadership 

Cornelia Flora (Kansas State University) and Keri Jacobs (University of Missouri) lead this 
Objective. 

§ Collaborators 

• Amani E. Elobeid (ISU) 

• Cynthia A. Bartel (ISU) 

§ Graduate Student 

• James Melich  

Objective 5 Tasks: Years 1 - 5 
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§ Evaluate the economic feasibility of PGC systems for maize/soybean producers (Task C.5.1).

§ Evaluate the market and aggregate welfare effects of PGC approaches (Task C.5.2).

§ Identify the barriers and facilitators to PGC deployment (Task C.5.3.).

§ Explore the role of input supply agribusinesses in the PGC supply chain (Task C.5.4).

Socioeconomic Impacts and Policy Progress 

Our anticipated activities for the first and second quarter of Year 1 were to begin establishing the 
data needs and variables we will collectively need from other objective areas and communicate 
those and a mechanism for receiving them. 

The team met to discuss a strategy, and we are working individually to identify data needs and 
measurement standards. 

We will continue data discussions and work toward finalizing our data needs. Once we have a 
good understanding of our data needs, we will communicate with Data Management Team. 

1. Evaluate the Economic Feasibility of PGC Systems for Maize/soybean Producers (Task
C.5.1)

A. Planned Activities

Begin developing draft enterprise budgets to assess PGC economic feasibility.

B. Actual Accomplishments

• We are completing an initial draft of an enterprise budget to assess PGC’s economic
feasibility. We will develop and revise this enterprise budget as the project
progresses.

• We developed the perennial groundcover enterprise budget in collaboration with the
Iowa Soybean Association (ISA) for PGC system inclusion in the ISA Cover Crop
Economic Simulator, a tool to assist farmers in identifying financially solvent
management strategies for cover cropping (See:
https://analytics.iasoybeans.com/cool-apps/CoverCropEconSimulator/).

C. Plans for Next Quarter

We will submit our draft enterprise budget manuscript for review and publication.

D. Explanation of Variance

None noted.
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2. Evaluate the Market and Aggregate Welfare Effects of PGC Approaches (Task C.5.2)

We are currently developing a plan of work for this task. 

3. Identify the Socioeconomic Barriers and Potential Facilitators to PGC Adoption (Task
C.5.3)

A. Planned Activities

Team members planned to disseminate PGC-related findings at the two events during Q1
and Q2. The goal is to provide outreach and education on the PGC system to farmer and
stakeholder audiences.

B. Actual Accomplishments

Team members disseminated PGC-related findings at two events during Q1 and Q2 for
the purposes of outreach and education on the PGC system to farmer and stakeholder
audiences (See “Publications, Presentations,…” below).

C. Plans for Next Quarter

We are currently developing plans.

D. Explanation of Variance

None noted.

4. Explore the Role of Input Supply Agribusinesses in the PGC Supply Chain (Task
C.5.4).

A. Planned Activities

Begin compiling firm- and plant-level data on ag input supply cooperatives in Missouri
and Iowa.

B. Actual Accomplishments

We have hired a student to assist with this task beginning in the summer of 2022.

C. Plans for Next Quarter

We will continue with data collection and begin reviewing the literature to understand the
current state of knowledge.

D. Explanation of Variance

None noted.
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5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals

• Bartel, Cynthia, A. 2022. “Merging Scalable Soil and Water Conservation with High-
Yield Row Crop Production: An Overview of System Development and Application.”
Natural Resources Conservation Service Conservation Innovation Grants Informational
Farmer Facing Meeting. Waterloo, IA, Feb. 7, 2022. ~25 attendees.*

* Note: 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.

• Bartel, Cynthia, 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 Iowa Soybean Association at the 5th

Annual Iowa State University Extension and Outreach Women in Ag Leadership
Conference: Lead Like Someone Left the Gate Open, Ames, IA, November 30, 2021.
~20 attendees.



Stakeholder Advisory Board 

RegenPGC is supported by Agriculture and Food Research Initiative Competitive Grant No. 2021-68012-35923 from the 
USDA National Institute of Food and Agriculture. 

Ronald DeJongh 
• Verbio North America

Ron leads VERBIO Agriculture and is responsible for managing the agricultural relationships of the 
organization, including feedstock origination, risk management, and marketing of byproducts and 
agronomic solutions. Ron has 30 years of experience at large, domestic, and international firms with 
expertise in risk and supply chain management, including production agriculture, grain handling, and 
trading and logistics. Prior to joining VERBIO in 2020, Ron was the EVP of Grain for Landus 
Cooperative where he led grain marketing, origination, logistics and operations; and previously at 
Columbia Grain International, Ltd.  Ron holds a BS degree (Agricultural Business) from the University 
of Minnesota. 

Ray Gaesser 
• Gaesser Farms

Ray has 54 years of farming experience. Ray and Elaine farm in partnership with their son Chris and 
wife Shannon. Chris and Shannon manage the agronomy, technology, and offices of Gaesser Farms. 
Ray has advocated locally, nationally, and globally for Iowa and US agriculture as president of the 
Iowa Soybean Association and American Soybean Association.  Leader of Solutions From the 
Land.  Co-chair - Iowa Smart Agriculture, Iowa Conservation Infrastructure Initiative and Chair of Iowa 
Conservative Energy Forum, president of Iowa Master Farmer Association 2021-2022 

The Gaessers farm approximately 5,400 acres in a corn/soybean rotation and grow rye seed for their 
cover cropping needs, plus they sell rye seed to others. Two-thirds of the land is planted to cover 
crops each year with the goal of 100% cover. 

Gaesser Farms has a long history of on-farm research, co-operating with Iowa State University, Iowa 
Soybean Association, Iowa Corn Growers Association, along with several Agriculture industry 
partners. This research allows us to test and often implement the latest innovations in agriculture. 
The goal is to sustainably intensify our crop production. Caring for the land is a priority  

Bill Goldner 
• USDA NIFA

Dr. William (Bill) Goldner joined the Office of the Chief Scientist (OCS) on September 30, 2019, as the 
USDA's Senior Advisor for Renewable Energy, Natural Resources, and Environment. Prior to joining 
OCS, Bill served as National Program Leader for Bioenergy, Bioproduct, and Bioeconomy Systems 
(B3S) for USDA's National Institute of Food and Agriculture (NIFA) USDA. Bill provided leadership for 
NIFA's Bioenergy, Biobased Products and Bioeconomy (B3) portfolio as Team Lead for the Agriculture 
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and Food Research Initiative (AFRI), Regional Bioenergy and Bioproduct Coordinated Agricultural 
Project (CAP) Program. The CAP Program has invested ~$196 M in ten regional public-private 
consortia projects that focus on facilitating the development of sustainable production systems for 
biofuels, industrial chemicals and polymers, and biobased products. The approach integrates research 
and development; demonstration; education/workforce development; 
Extension/outreach/technology transfer; and sustainability analysis (economic, environmental, and 
social). 

Theo Gunther 
• Iowa Soybean Association

Theo Gunther provides leadership and support for the development and growth of local, regional, 
and statewide initiatives aimed at improving agronomic and conservation systems on farms and in 
watersheds across Iowa. Theo also works to advance solutions for growing the ISA Research Center 
for Farming Innovation internal and external programming. He has a BS (Agronomy & Environmental 
Science and an MS (Crop Production and Physiology), both from Iowa State University.  

Erin Meier 
• Green Lands Blue Waters

Erin Meier is the Director of Green Lands Blue Waters (GLBW), a collaborative initiative focused on 
shifting the agricultural landscape of the Upper Mississippi River Basin to more acres of marketable 
continuous living cover (CLC) to improve water quality, soil health, agricultural and community 
resilience, and the long-term stability of the Basin to the Gulf of Mexico. GLBW is housed at the 
Minnesota Institute for Sustainable Agriculture at the University of Minnesota. Previously, Erin served 
for 14 years as Executive Director of the UMN Southeast Regional Sustainable Development 
Partnership. She has over 20 years of experience and training in sustainable agriculture, local food 
systems, food access, natural resource conservation, clean energy, community engagement and 
development, and facilitating cross-sector workgroups and networks. Erin holds an MS in Sustainable 
Agriculture from Iowa State University and is a geographer at heart with a BS in Geography from the 
University of Illinois and past experience as a cartographer and GIS analyst. 

Kevin Morris 
• National Turfgrass Evaluation Program (NTEP)

Mr. Morris received his bachelor's degree in agriculture from the University of Maryland in 1981. 
Upon receiving his degree, he was employed by the Maryland Environmental Service for one year and 
then started with the National Turfgrass Evaluation Program, Beltsville, MD, in 1982 as Technical 
Coordinator. Mr. Morris was National Program Coordinator before being named Executive Director of 
the NTEP in July 1998. His duties include leadership, administration, and coordination of national 
tests for seventeen grass species at approximately seventy test sites across the United States and 
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Canada. Also, as President of the National Turfgrass Federation, Inc., Morris interacts with Congress 
and the federal government, representing the turfgrass industry. Currently, Mr. Morris is heavily 
involved in promoting the turf industry via Grass Roots, an outdoor turfgrass exhibit at the U. S. 
National Arboretum in Washington, DC. Mr. Morris is the Crop Science Society of America 2018 
winner of the Fred V. Grau Turfgrass Science Award. Mr. Morris has provided consultation to 
turfgrass managers at facilities such as Laurel and Pimlico racecourses, and he also has eight years 
experience as co-owner of a lawn service company. 

Hillary Olson 
• NRCS

Hillary Olson was raised on a family grain and farrow-to-finish hog farm in Central Iowa. She received 
a BS in Animal Science and an MS in Soil Science at Iowa State University. She has worked for NRCS as 
a Soil Conservationist in various field offices across the state. She and her husband farm in Central 
Iowa and have a row crop operation and a cow-calf herd. She started in the State Soil Health 
Specialist role for Iowa NRCS in 2020. 

Kelly Young 
• Field to Market

Kelly Young leads Field to Market's work educating farmers and farm advisors on sustainability 
issues and practices. Kelly oversees the development and curation of educational tools, resources, 
and training materials for use by the agricultural supply chain to catalyze continuous improvement. 
Kelly earned both her B.S. in Biology and M.S. in Botany from Arizona State University.




