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Abstract 

Achieving the SAS program goal of transforming the U.S. agricultural system to sustainably 

increase production by 40% requires large-scale production agriculture across multiple crops to 

profoundly change its bare-soil winter-fallow practices. These conventional practices negatively 

impact soil health and natural resources conservation – the pillars of agricultural systems 

sustainability. A scalable solution to this challenge is the implementation of perennial 

groundcover (PGC) cropping systems, which use an ecologically complementary, permanent 

groundcover in fields where annual cash crops are grown. This transformative approach to large-

scale agricultural production increases the duration and extent of groundcover on cropland, 

enhancing resiliency and improving the quality of water, air, and soil. Working closely with 

farmers, NGOs, and industry stakeholders, this project will develop and refine PGC approaches 

enabling high-yielding row-crop production while improving soil and water quality, providing 

large increases in the availability of lignocellulosic feedstocks, and preserving or increasing farm 

income. This project will develop best management practices for growing crops and suppressing 

weeds with PGC, develop improved crop and groundcover genetics, develop appropriate soil and 

nutrient management practices, quantify the environmental impacts, and determine the policy 

and socioeconomic implications of the adoption of PGC approaches. Knowledge gained through 

this project will be used to educate a new generation of undergraduate and graduate students who 

recognize the opportunities to enhance agriculture using PGCs. We will provide a multi-pronged 

extension effort using a combination of hands-on field days, farmer meetings, and online 

resources to educate practitioners about the opportunities and challenges of the system.  
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REGENERATING AMERICA’S WORKING LANDSCAPES TO ENHANCE 

NATURAL RESOURCES AND PUBLIC GOODS THROUGH PERENNIAL 

GROUNDCOVER (REGENPGC) 

AFRI Competitive Grant No. 2021-68012-35923 

Year 5 –3rd Quarter Project Activities 

February 1, 2026 – April 30, 2026 

 

PROJECT ADMINISTRATION AND GOVERNANCE 

1. Planned Activities 

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

CoPds. 

• Finalize No-Cost Extension (NCE) plans: Solicit budgets and specific goals; 

communicate requirements; and submit to NIFA. 

2. Actual Accomplishments 

A. Meetings 

• Stakeholder Advisory Board Meetings. Met with the Stakeholder Advisory Board 

for SAB-12 to discuss No Cost Extension (NCE) details, project timeline, and major 

goals for the NCE year. 

• Theme Leader Meetings. At this stage of the project, the meetings are generally 

one-on-one. 

• Co-PD Meetings. All-CoPD meeting 22 focused on NCE updates and on the 11 

major goals for the final 15 months of the project. The Cafés have continued to be a 

near-weekly informal CoPD meeting ground.  

• RegenPGC Café. The Cafés continue to be highly attended and with significant 

engagement among participants, with eight total meetings during this quarter.  

B. Project Leadership 

• Project Governance 

o The Project Director and Deputy Director meet regularly. 
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o Continued to regularly meet with the data manager re: pipeline efforts and Zenodo 

o Did several 1:1 meetings with CoPDs re budget plans and NCE 

o Worked with the CoPD Erin Haramoto on a PGC-focused session proposal for the 

Fall 2026 CANVAS meeting 

• Research, Fieldwork, and Data Stewardship 

o Traveled to the field to place detachment pads across 18 treatments 

o Worked on funding and finalizing the herbicide study with two contractors. This 

was done in coordination with the Research and Development and 

Commercialization Theme Leaders 

o Participated in multiple discussions with Objective 5. Socioeconomic Impacts and 

Policy RMA leaders on their data needs 

o Met regularly with the project Data Manager on archival processes (Zenodo) 

• Scholarship and Policy 

o Worked on two papers with Objective 4. Ecosystem Services and Modeling 

Leadership Team: 

▪  A PGC policy paper  

▪ A PGC intensity paper 

• Mentorship, Teaching, and Training 

o Guided a graduate student on multiple project manuscripts, including field-trial 

results and a new risk-characterization effort. 

o Guided the new Obj 4. Ecosystem Services and Modeling student on modeling 

perennial groundcover in the ALMANAC model. 

o Held 10 meetings with Undergraduate Research Assistants (UGRA) on 

RegenPGC projects involving bucket studies of water impacts of perennial 

groundcover (PGC) (See Exhibit 1. 2026 Undergraduate Research Experience). 

o Conceived and organized the "How to Look at Plots" event for graduate students 

(led by CoPDs Dan Andersen and Ken Moore. 

o Worked with the Education Theme Leader on the short-course vision. 
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o Guest lectured on RegenPGC for Iowa State University Agronomy 3900X (Cover 

Crops). 

 

 

• Team Building, Hiring, and Onboarding 

o Onboarded four new team members across two events. 

o Hired two new summer 2026 UGRAs for continuity with existing UGRA efforts. 

3. Plans for Next Quarter 

• The NCE will be drafted and submitted to NIFA. 

• The café program will continue. 

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

• Presentation 

o Raman, D. Raj. (2026). Perennial Groundcover Approaches to Pressing 

Conservation Challenges: The RegenPGC Story. AGRON 3900X, Iowa State 

University. 

• Stakeholder Engagement 

Photo 2. RegenPGC "How to Look at Plots" Field Teaching Event (Raj Raman) 
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o Prepared a report for the Midwest cover crop meeting. 

o Presented the RegenPGC vision, progress, and challenges to the Iowa State 

University Agriculture & Natural Resources extension crops team. [Raman, D. Raj & 

Andersen, Daniel S. (2026, March 31). Perennial Groundcover Approaches to 

Pressing Conservation Challenges — A RegenPGC Status Update for ANR Extension 

Crops Team [Extension presentation]. Iowa State University ANR Extension, Ames, 

IA, United States]. 

o Update for a local farmer/conservation leader. 

 

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. Gabriel Jezus (The Land Institute) works with Dr. Schlautman. 

1. Planned Activities 

• Finalize modeling and inference related to the scalability of PGC suppression practices 

using the Liberty (glufosinate) herbicide and initiate preparation and submission of a 

peer-reviewed manuscript. 

• Continue expanding and refining the synthesis of on-farm trial datasets, with a focus on 

developing comparative analyses across sites and identifying key drivers of system 

performance and variability. 

• Advance modeling of PGC image datasets to improve estimation of PGC intensity and 

recovery dynamics, including validation of model outputs across locations and 

integration with agronomic datasets. 

• Refine and document standardized data pipelines for ongoing and future data collection, 

curation, and analysis to support long-term scalability and cross-site comparability. 

2. Actual Accomplishments 

• Modeling efforts related to the scalability of PGC suppression practices progressed 

substantially during this quarter. In addition to Liberty (glufosinate), analyses were 

expanded to include Sharpen (saflufenacil) and Gramoxone (paraquat) as potential 

suppression tools. Analytical frameworks were refined to facilitate comparison among 

suppression strategies and to evaluate operational feasibility across diverse management 
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and environmental conditions. Results are being synthesized to support manuscript 

development and inform future experimental design and management recommendations. 

• Curation and synthesis of on-farm trial datasets continued throughout the quarter, with an 

emphasis on integrating datasets across locations to evaluate system performance under 

diverse management and environmental conditions. Progress was made toward 

comparative analyses designed to identify key drivers of PGC performance, suppression 

efficacy, persistence, and overall system stability across sites. 

• Modeling of PGC image datasets advanced during this reporting period. Efforts focused 

on improving estimation of PGC intensity and recovery dynamics through refinement of 

image-derived metrics and validation across multiple locations. Additional progress was 

made toward integration of image-based outputs with agronomic datasets to improve 

interpretation of treatment responses and support cross-site comparisons. 

• Standardized data pipelines for data collection, curation, and analysis were further refined 

and documented. These efforts improved reproducibility, streamlined integration of 

datasets from multiple locations, and supported development of workflows intended to 

enhance long-term scalability and cross-site comparability. 

• Weekly RegenPGC Café meetings continued throughout the quarter, maintaining strong 

communication across research teams. These meetings supported coordination of data 

analysis efforts, troubleshooting of methodological challenges, and continued integration 

across project objectives. 

3. Explanation of Variance 

None noted. 

4. Plans for Next Quarter 

• Finalize the comparative analyses of Liberty (glufosinate), Sharpen (saflufenacil), and 

Gramoxone (paraquat) suppression strategies, and incorporate the findings into the 

manuscript preparation and future experimental planning. 

• Continue expanding and refining the synthesis of on-farm trial datasets, with a focus on 

identifying key drivers of system performance, suppression efficacy, persistence, and 

variability across environments and management systems. 

• Conduct further work on the advance modeling of the PGC image datasets to further 

improve estimation of PGC intensity and recovery dynamics, including validation of 

model outputs across locations and integration with agronomic datasets. 
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• Complete the preparation of a comprehensive analysis evaluating the onset, extent, and 

consistency of summer dormancy in Poa bulbosa across experimental varieties, locations, 

and herbicide suppression treatments. Data from multiple research sites and years will be 

synthesized to assess dormancy dynamics, suppression response, and long-term 

persistence under perennial ground cover management systems. Results will be compiled 

into a report intended to support discussions with USDA Risk Management Agency 

(RMA) stakeholders regarding the agronomic risk profile of perennial ground cover 

systems. 

• Refine and document standardized data pipelines for ongoing and future data collection, 

curation, and analysis to support long-term scalability and cross-site comparability. 

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

None this quarter. 

 

THEME 2. EXTENSION 

This cross-cutting theme extends the project’s reach by developing a robust platform to share 

science-based knowledge, existing and potential commercial opportunities, and policy 

recommendations to an expanded set of stakeholders. Dan Andersen (Iowa State University) 

leads this theme. 

Our comprehensive extension education efforts, which are geared towards ensuring and 

strengthening PGC adoption, target five stakeholder groups:  

• Extension educators 

• Farmers 

• Technical service providers and crop advisers 

• The scientific community 

• The general public  

1. Research Progress and Preliminary Outcomes 

• We calibrated RUSLE2-style equations to correlate soil detachment measurements on the 

Nashua PGC plots to estimated erosion. Results suggest a 60% reduction in soil erosion 

at this location and demonstrate that the RUSLE2 framework can be modified to make 

meaningfully accurate erosion estimates. 
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• We measured cover crop biomass and found that the RHb this year generated as much 

cover crop biomass (0.25 ton/acre) as the cereal rye drilled after corn and soybean harvest 

(0.25 ton/acre), but had less biomass than a cover crop interseeded into standing corn at 

the end of August. 

2. Overall Impact 

Our work has shown that we can achieve solid RHb ground coverage and obtain biomass 

coverage similar to that of a standard cereal rye management system. 

3. Explanation of Variance  

None noted. 

4. Upcoming Programming and Planning 

We are working through a plan for a webinar series in August 2026 and field day(s) in 

September 2026.  

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

Raman, D. Raj & Andersen, Daniel S. (2026, March 31). Perennial Groundcover 

Approaches to Pressing Conservation Challenges — A RegenPGC Status Update for ANR 

Extension Crops Team [Extension presentation]. Iowa State University ANR Extension, 

Ames, IA, United States 

 

THEME 3. EDUCATION 

The cross-cutting Education Theme coordinates educational efforts that impact students from 

pre-college through undergraduate and graduate levels at multiple institutions. The aim of each 

educational program is tailored to the audience. The Educational Theme Coordinator and the 

project Objective Leaders will ensure that these programs are not siloed, providing rich, cross-

disciplinary training and engagement opportunities for undergraduate and graduate students to 

meet the workforce education and training requirements for successfully adopting PGC 

production systems.  

Ken Moore (ISU) leads this theme, with Maureen Griffin (ISU, focusing on REU and RET), 

Dennis Miller (independent contractor, focusing on FFA), and Maya Hayslett (ISU, focusing 

on 4-H) serving as collaborators. 

1. Instructional Development (Moore) 
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Development of instructional materials related to the science and practice behind PGC 

systems for use at all levels of instruction.  

A. Planned Activities 

Development of instructional materials will continue. Modules will be shared in the 

project’s Teams directory as they become available.  

B. Actual Accomplishments  

The development of instructional materials is ongoing, and materials are being posted to 

the shared Teams directory as they become available.  

C. Explanation of Variance 

No variance encountered. 

D. Plans for Next Quarter 

Development of instructional materials will continue. Modules will be shared in the 

Teams directory as they are finalized. 

2. Undergraduate REU Program (Griffin) 

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

A. REU Planned Activities 

We planned to accomplish the following during the quarter: 

• The final professional learning day will take place on February 7, 2026. All REUs are 

participating in this event via Zoom with the RETs. Also, the final SToM takes place 

on January 13, 2026. Recruitment for both the hosting labs and participants for the 

summer of 2026 is underway. The recruitment window closes on March 20, 2026, 

and final decisions for participants will be made by March 31, 2026. Planning for the 

2026 professional learning is ongoing. 

B. REU Actual Accomplishments 

All activities described above were accomplished over the course of the quarter. 

C. REU Explanation of Variance 

No variance encountered. We completed all planned activities.  

D. REU Plans for Next Quarter 
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A cohort of five undergraduate students, three funded by RegenPGC, will participate in a 

coordinated summer research experience from June 8-31, 2026. Major activities will 

include program onboarding, mentored laboratory research, weekly professional 

development sessions, collaborative cohort events, and final research presentations. 

3. Research Experience for Teachers 

A. RET Planned Activities 

We planned to accomplish the following during the quarter: 

• Final professional learning day takes place on February 7, 2026. All RETs are 

participating in this event via Zoom with the RETs. Also, the final SToM takes place 

on January 13, 2026. Recruitment for both the hosting labs and participants for the 

summer of 2026 is underway. The recruitment window closes on March 20, 2026, 

and final decisions for participants will be made by March 31, 2026. Planning for the 

2026 professional learning is ongoing. 

B. RET Actual Accomplishments  

All activities described above were accomplished over the course of the quarter. 

C. RET Explanation of Variance 

No variance encountered.  

D. RET Plans for Next Quarter 

A cohort of 18 middle and high school teachers (none funded by RegenPGC) will 

participate in a Research Experience for Teachers (RET) program from June 17 - 31, 

2026. Major activities will include program onboarding, mentored laboratory research, 

weekly professional development sessions, classroom application planning, and final 

presentations. 

4. Undergraduate Internship Program (Moore) 

We have discontinued the project due to insufficient interest among undergraduate students 

working in the project CoPDs’ labs.  

5. Graduate Student Community (Moore) 

A. Planned Activities  
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The Graduate Education Community will continue weekly meetings throughout the 

spring semester. Students will participate in the RegenPGC Café and attend professional 

development workshops. 

B. Actual Accomplishments 

The RegenPGC Café / Graduate Student Seminar was the primary community activity for 

the quarter. A Spring PGC Assessment Field Day was held at the Sorenson Research 

Farm on April 24, 2026. Most local students attended to interact with Co-Pds about how 

to evaluate PGC and assess its potential to hinder early corn establishment. 

2025 REU participants Kylie Buchholz and Alex Haus presented posters at Wartburg 

College’s RICE Day, detailing their summer 2025 experiences. 

• Haus, Alex, Franklin da Silva, Rickiel, Galland, Patrick, & Moore, Kenneth 

J. (2026, April 9). How Perennial Groundcover Affects Maize Growth: Exploring 

Shade Avoidance Responses [Poster presentation]. Rice Day, Wartburg College, 

Waverly, IA, United States. https://www.regenpgc.org/wp-

content/uploads/2026/03/RegenPGC-Poster-Template-med-QR.pdf 

• Buchholz, Kylie, Krumm, Cameron, Fei, Shhuizhang, & Galland, Patrick. (2026, 

April 9). The Effect of PGC Species and Suppression Method on Maize Growth and 

Development [Poster presentation]. Rice Day, Wartburg College, Waverly, IA, United 

States.  

C. Explanation of Variance 

No variance encountered.  

D. Plans for Next Quarter 

The Graduate Education Community will be busy finalizing their field research and 

writing about the results. No formal community activities are planned for the summer.  

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

Training for county 4-H and youth staff on the lessons will be provided for Iowa State 

University Extension and Outreach (ISUEO) Region 20 on February 3, 2026, and for 

ISUEO Region 19 on March 19, 2026. Maya Hayslett will continue to work with 4-H 

State Staff on lesson publication. 

E. Actual Accomplishments (Hayslett) 

The February 3, 2026, training was accomplished as planned. The March 19, 2026, 

training was canceled due to low enrollment. An event was added due to county staff 

https://www.regenpgc.org/wp-content/uploads/2026/03/RegenPGC-Poster-Template-med-QR.pdf
https://www.regenpgc.org/wp-content/uploads/2026/03/RegenPGC-Poster-Template-med-QR.pdf
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interest. On April 22, 60 youth participated in activities for the Jefferson County Earth 

Day program. (Miller) The FFA subtask program has been completed. 

F. Explanation of Variance 

The March 19, 2026, training was canceled due to low enrollment. An event was added at 

the request of county staff.  

G. Plans for Next Quarter  

Three youth events are scheduled for next quarter: 1) the Kirkwood STEAM Institute in 

Johnson County on May 7, 2) the Shelby County Conservation Day on May 12, and 3) 

the Trail of Iowa Corn in Adair County on May 14. Lesson plans will be published by the 

end of the quarter. 

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

None this quarter. 

 

THEME 4. COMMERCIALIZATION 

Sara Lira (Corteva Agrisciences) leads this theme. 

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). We specifically will: 

• Establish on-farm trials and conduct field days with producers to gain input and advice on 

how to make PGC approaches more practical, reliable, and profitable. 

• Engage the ag sector commercial entities in research partnerships and further identification of 

investment and development opportunities. 

1. Plans for Next Quarter 

We are continuing the following work: 

• Completing the 2026 herbicide trial protocol. 

• Finalizing the data quality controls prior to upload to the Zenodo database 

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

None this quarter. 
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OBJECTIVE 1. CROP ECOLOGY AND MANAGEMENT 

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

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

will improve PGC economics by tuning and integrating groundcover and cash crop management, 

thereby reducing risk. The primary goal is to elucidate key mechanisms related to a) cash crop 

and PGC interference, b) early cash crop growth and development in PGC systems, and c) pest 

dynamics. 

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

objective. Collaborators include Lucas Borras (Corteva Agrisciences), Susana Goggi (ISU), Ken 

Moore (ISU), and José Rotundo (Corteva Agrisciences). Hallie Sandeen (UK) and Kiera Searcy 

(UK) are the graduate students (Master’s) involved in this objective. 

1. Planned Activities 

A. Kentucky 

• We will continue working on publications from Hallie Sandeen’s and Kiera Searcy’s 

theses. 

• Kiera Searcy will submit her Master’s thesis to the graduate school. 

B. Iowa 

• We will acquire material resources for the remaining experiments. 

• The final field season for evaluating short-stature corn performance in PGC will 

begin at the same location, with changes to randomizations for Year 2.  

• Areas for establishment studies will be identified, field preparations will take place, 

and initial plantings will occur.  

2. Actual accomplishments 

A. Kentucky 

• Kiera Searcy submitted her Master’s thesis to the graduate school; she is officially a 

May 2026 University of Kentucky graduate (Kentucky Bluegrass (Poa Pratensis L.) 

as a Perennial Groundcover: Establishment and Weed Management in Corn ). 

• CoPD Haramoto continued working on publications from the Sandeen and Searcy 

theses.  



https://uknowledge.uky.edu/pss_etds/204/
https://doi.org/10.13023/etd.2026.13b

