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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 3 - 1st Quarter Project Activities 

August 1, 2023 – October 31, 2023 

 

PROJECT ADMINISTRATION AND GOVERNANCE 

1. Actual Accomplishments 

• Meetings 

PD Raman attended and or hosted the following project meetings: 

o Theme Leader Meetings – Weekly 

o Deputy Director meetings – Weekly 

o Data Management – Weekly 

o Budget Updates – Monthly 

o All CoPd Meetings – Monthly 

o Stakeholder Advisory Board Meetings – led the September quarterly meeting.  

o Year 2 Annual Meeting. Led the Year 2 Annual Meeting held at the Corteva 
headquarters in Johnston, IA (See Exhibit A).  

• Educational Activities 

o Held bi-weekly meetings with an ISU first-year engineering student honors student 
who will be doing RegenPGC-related work in 2024. The goal was to give the student 
a solid grounding in the project and the research process. This student will work on 
small-scale erosion experiments in the spring semester with graduate student 
Oluwatuyi Olowoyeye (Ecosystem Services and Modeling Objective).  

o Onboarded two new graduate students and a new Corteva scientist.  
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o Attended and participated in a RegenPGC Graduate Student Community meeting led 
by Socioeconomic Impacts & Policy Objective Economist Dr. Amani Elobeid, who 
gave a presentation on PGC economic opportunities. 

•  Outreach Activities 

o Recorded a video for the ISU College of Ag and Life Sciences Iowa Nutrient 
Research Center about the project. 

o Represented the project at the ISU Field Season Ending Celebratory Luncheon.  

o Presented the project to Archer-Daniels Midland Co. leadership who were on an ISU 
campus visit.  

o Served as a guest commentator on The Cereal Grain Café podcast 
(https://www.buzzsprout.com/2126068/13349382) 

• Project Leadership 

o Reviewed Kentucky Blue Grass (KBG) - RHb SWOT with Commercialization 
Theme lead Dr. Sara Lira (Corteva) and with Policy lead Dr. Cyndi Bartel. 

o Assisted the Data Manager with a KBG - PGC system meta-analysis review. 

o Hosted multiple meetings with cognizant CoPDs, the ISU Research Foundation, and a 
key company interested in the project related to the possible transfer of intellectual 
property from the company to ISU to help accelerate the RegenPGC vision. 
Eventually met with several Objective leaders individually to provide research 
support and guidance. 

o Conducted focused one-on-one meetings with Research Theme Leader Dr. Brandon 
Schlautman to discuss multiple aspects of the project, including how to better 
characterize groundcover density.  

o Met with Commercialization Theme Leader Dr. Sara Lira to discuss budget changes 
and responses to the US-DOE regarding new DOE competitive funding awarded for 
further PGC work.1 Also met with Dr. Lira and the DOE grant liaison (See Exhibit 
B). 

 
1 “Feedstocks for Advanced Biofuels from Perennial Ground Cover Systems: FAB-PGCs Feedstocks for 
Advanced Biofuels from Perennial Ground Cover Systems: FAB-PGCs” This project seeks to reduce the carbon 
intensity of corn stover by growing perennial groundcover (PGC) crops in between the rows of corn, thereby 
decreasing nitrous oxide (N2O) emissions and increasing soil carbon storage. 

https://www.buzzsprout.com/2126068/13349382


 

 Year 3 - Q1 - Quarterly Progress Report 3 

o Convened and attended meetings between several key RegenPGC CoPDs and 
Vitidore (https://www.vitidore.ag) – a startup company using PGC approaches using 
Radix seed on vineyards and orchards on the US West Coast.  

o Met with research and commercialization leads (Schlautman and Lira) after the 
annual meeting to begin creating a strategic plan to go from ~400 to 5000 acres of 
PGC trials. 

2. Plans for Next Quarter 

• Continue to build on the work stated above.  

 

THEME 1. RESEARCH AND DEVELOPMENT  

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

Research and Development Theme Update 

1. Planned Activities 

• Plant new perennial groundcover establishment trials 

• Finish meta-analysis of 2022 (and earlier) perennial groundcover small-plot and on-farm 
research. 

• Refine the perennial groundcover machine learning image analysis model. 

• Explore new modeling/simulation approaches to understand the scalability of proposed 
management practices. 

2. Actual Accomplishments 

• New perennial groundcover trials focused on improved PGC establishment were planted 
in IA. Studies focused on exploring other new PGC species were planted in NE, IA, and 
KY. New on-farm studies, including Poa bulbosa, were planted in IA and NE. 

• The data necessary from 2022 and earlier was uploaded into our RegenPGC germinate 
instance. Bo Meyering (Data Manager) and Raj Raman worked together to create a 
meta-analysis framework that showed that corn yields in PGC can be equivalent to 
control, conventionally managed corn in specific instance, but yields can also be much 

https://www.vitidore.ag/
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lower. A new challenge emerged in this analysis that will be addressed in future planned 
activities. 

• The PGC machine learning image model is improving every quarter. Many new images 
were added to the dataset this quarter and many more images were annotated to 
parameterize the model. 

• A new project, a collaborative modeling effort involving Corteva and The Land Institute 
was launched to estimate the number of hours/days where conditions existed necessary 
for effective perennial groundcover suppression in KS, NE, and IA counties. 

3. Explanation of Variance 

None noted. 

4. Plans for Next Quarter 

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

• Transitioning RegenPGC Café to include 10-minute updates from each graduate student 
on the project. 

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

Publications, Presentations, Stakeholder Engagement, Proposals Submitted 

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 



 

 Year 3 - Q1 - Quarterly Progress Report 5 

• Technical service providers and crop advisers 

• The scientific community 

• The general public  

1. Planned Activities  

• Iowa Field Days at the Sorenson Farm and the Gaesser Farms. 

2. Actual Accomplishments 

• Sorenson Farm Field Day - Sept 5, 2023 

Sixteen people attended. The discussion focused on planting equipment, using a systems 
approach, and miscellaneous PGC challenges. 

We did some filming at this Field Day in preparation for an Iowa Learning Farms On-
Line Field Day that will take place on March 21, 2024.  

• Gaesser Farm - November 1, 2023 

This farm is owned and managed by Stakeholder Advisory Board member Ray Gaesser 
with his son Chris, who is on our Farmer Landowner Advisory Group. Discussions 
centered around an overview of the proposed PGC system, management options and 
perspectives, and the potential benefits that a PGC system can bring to a farming 
operation. 

• Soil and Carbon Budget  

We worked on assembling a soil organic matter and carbon budget for a traditional corn 
system and a system where perennial ground cover or cover crops are added.  

3. Explanation of Variance  

None noted.  

4. Plans for Next Quarter  

We will continue working on the soil organic matter and carbon budget for a traditional 
corn system and a system where perennial ground cover or cover crops are added. 
Ultimately, we will create a resource that will help illustrate potential soil health benefits 
provided by perennial ground cover systems. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  
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None this quarter. 

 

THEME 3. EDUCATION 

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

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

A. Planned Activities 

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

B. Actual Accomplishments  

Instructional materials have been developed specifically for FFA and 4-H K-12 students 
(Education Task D.3.f). We continued developing learning materials in support of other 
educational activities across the project. 

C. Explanation of Variance 

No variance was noted. 

D. Plans for Next Quarter 

We will continue developing instructional materials and sharing the new modules in the 
Teams directory as they are finalized. 

2. Undergraduate REU Program (Griffin) 
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Undergraduate interns will participate in a coordinated summer research experience. 

A. Planned Activities 

Our commitment to maintaining ongoing connections with the Research Experience for 
Undergraduates (REUs) will be realized through several communication avenues. A 
prominent one is our monthly meeting, scheduled for the first Tuesday of each month 
(FToM). Additionally, Griffin continues to meet with two of the REU’s every other 
week, supporting their education coursework and practicum experiences. We supported 
both senior REUs with mini-grants to support their future studies and opportunities. To 
maintain a sense of unity and continued learning, we have planned a comprehensive 
virtual learning day on November 11th. This event will bridge the REUs with the 
Research Experience for Teachers (RETs) and their mentors. Recruitment for the summer 
of 2024 program is underway. 

B. Actual Accomplishments  

We hosted First Tuesday of the Month (FToM) sessions on Sept. 5th and Oct. 3rd. 
Details are in the RET description below. Additionally, Griffin meets with two REU’s 
every other week, supporting their education coursework and practicum experiences. 
Griffin's guidance is designed to assist them as they embark on education courses, 
practicum experiences, and student teaching endeavors. 

Our senior REU from Bethel University attended the Soil Science Society of America 
annual meeting in St. Louis from October 29 to November 1 under the mentorship of Dr. 
Marshall McDaniel (ISU). Currently, we are working to support this student in an 
internship with the Regen team during the January semester on the ISU campus.  

To maintain a sense of unity and continued learning, we have planned a comprehensive 
virtual learning day on November 11th. This event will bridge the REUs with the 
Research Experience for Teachers (RETs) and their mentors.  

Recruitment for the summer of 2024 is underway, and Griffin has met with Science 
Methods instructors at Iowa State University and the University of Iowa thus far. Social 
media is another avenue being used this fall to recruit participants for next summer.  

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

In addition to the regular connections facilitated through bi-weekly one-on-one Zoom 
meetings and monthly First Tuesday meetings, REUs will attend the virtual learning day 
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on November 10th and 11th. (details in the RET section for this day) Griffin is preparing 
for strategic recruitment of undergraduates in early 2024. Alongside undergraduate 
recruitment efforts, Griffin is coordinating an onboarding initiative for all mentors during 
the upcoming summer, aiming to enhance the mentoring capabilities of our graduate 
students. Insights gathered from our 2023 focus group sessions highlighted the potential 
for increased support to mentors, ensuring clear expectations for the REU (Research 
Experience for Undergraduates) and a well-defined research plan for the summer, 
ultimately benefiting all participants involved. 

3. Undergraduate Internship Program (Moore) 

We will develop an undergraduate internship program that focuses on students located at 
institutions engaged in the project. 

A. Planned Activities 

This program was again discontinued due to insufficient interest by undergraduate 
students working in project co-director labs.  

4. Research Experience for Teachers (RET)  

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

A. Planned Activities  

Griffin will meet bi-weekly during the academic year to provide instructional support and 
maintain connections to the research labs for all RETs. They will also join virtual "First 
Tuesday of the Month" gatherings, which include 23 other RETs from various 
departments across the university. Planning is underway for a learning day on November 
11 with relevant topics and speakers. These continuous connections are crucial for the 
program's success. Experience has shown that without ongoing support, students lose 
connection with the program after their summer internship, and their goals become a 
distant memory. Recruitment for the summer of 2024 program is underway. All mini-
grants have been procured and successfully distributed to teachers, with classroom 
materials now actively utilized. 

B. Actual Accomplishments 

Griffin is meeting bi-weekly, coaching and mentoring three RETs from Regen alongside 
15 RETs from various departments on campus. This sense of community is what binds 
the teachers during the academic year. Griffin connects teachers working on the same 
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ideas in different classrooms during this time. For example, we have a classroom in Iowa 
joining a classroom in North Carolina on a hydroponics unit. All participants are involved 
in the virtual "First Tuesday of the Month" gatherings. On September 5th, Dan Bisaccio, 
author of "All Children Smile in the Same Language," shared nature-based research 
strategies. As Dan discussed in his presentation, teachers requested that Griffin develop a 
poster featuring the research cycle for use in their classrooms See Fig. 1. On October 3, 
2023, Dr. Theressa Cooper led discussions on diversity and equity, providing scenarios 
for participants to discuss and react to. Participants were grouped based on Intercultural 
Development Inventory (IDI) results. 

 

 

Figure 1. The Research Cycle (Maureen Griffin). 
 

 

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

We are set to organize a virtual learning event on November 10th and 11th, featuring 
guest speakers Tom Jenkins (Einstein Fellow) and Dr. Ben Van Dusen (ISU Secondary 
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Methods PI). The sessions will cover topics such as fostering optimism in the classroom, 
leveraging AI for teaching ideas and lesson planning, and an opportunity to retake the IDI 
to assess cultural competency and gauge progress toward our group learning goals. We 
will continue communication efforts into December and January; First Tuesday of the 
Month meetings will persist, along with bi-weekly one-on-one mentor sessions extending 
into March 2024. Planning is underway for this cohort's final comprehensive learning 
days scheduled for February 9th and 10th. Focused recruitment efforts for PIs and 
teachers will conclude on March 15, 2024, with the selection process finalized by the end 
of March 2024. Griffin is developing a structured onboarding program for lab teams, 
slated to take place in the summer of 2024. 

5. Graduate Student Community (Moore) 

Build a community of graduate students engaged in topics broader than their research. 

A. Planned Activities  

The academic year graduate community seminar will resume in August and occur 
monthly throughout the fall semester. Actual Accomplishments  

B. Explanation of Variance 

We completed all planned activities.  

C. Plans for Next Quarter 

The academic year graduate community seminar will resume in August 2023 and will be 
held monthly throughout the fall semester. Additionally, an informal open discussion 
session will be held in October to allow students to discuss whatever is on their minds 
and prepare for the annual meeting later in the month. Students will participate in the 
annual meeting at the Corteva Campus in Johnston, IA. Most of them will present posters 
on their research. 

Several of the students attended meetings of their respective professional and scientific 
societies. 

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

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

A. Planned Activities 

We will pilot youth hands-on activities and lesson plans at four events in September and 
anticipate reaching over 600 youth. Revise lesson plans based on observations and 
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feedback. We will also promote lesson plans and a citizen science project through 4-H 
and FFA communication channels (newsletters, webinars, and a Youthfest Conference). 

B. Actual Accomplishments  

Multiple lessons were piloted with high school youth at events in September, with around 
600 youth. It was determined that additional pilots are needed for additional lessons, 
which will be done in November and December. Lesson revision has begun and will 
continue over the next few months. Promotion of lesson plans and a citizen science 
project through 4-H was done via the November webinar. Additional promotions in 
newsletters and an informational webinar will be done in December. This year, the 
RegenPGC session was not selected for the Iowa 4-H Youthfest Conference. We will try 
again next year. 

C. Explanation of Variance 

All planned activities were completed.  

D. Plans for Next Quarter  

Additional lesson pilot studies will be conducted with approximately 300 middle school 
students in November and December. Lesson revision has begun and will continue over 
the next few months. Promotion of lesson plans and the citizen science project will 
continue in 4-H and FFA newsletters, and an informational webinar will be done in 
December. Recruitment and registration for the citizen science project will start in March 
2024. 

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

• Presentations 

Iowa 4-H monthly webinar: presentation to all Iowa 4-H staff about youth lesson 
plans and the upcoming citizen science project. 

• Stakeholder Engagement.  

o Precision Ag Days. On September 5-6, 2023, as part of the Northwest Precision 
Ag Days at the Northwest Research Farm, high school youth participated in 
hands-on learning about perennial groundcover and soil microbes. About 175 
high school youth from O’Brien and nearby counties attended the event. 

On September 12, 2023, as part of the Northeast Precision Ag Days at the 
Northeast Research Farm, high school youth engaged in hands-on activities to 
explore perennial groundcover and its benefits for the soil microbial community. 
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About 100 high school youth from Chickasaw, Floyd, and Butler Counties 
attended the event (See Exhibit C).  

o Ag Exploration Days. On September 20-21, 2023, as part of the Ag Exploration 
event at the Southeast Research Farm, high school students participated in hands-
on activities showcasing perennial groundcover and beneficial insects. 
Approximately 225 high school youth from Washington and Johnson Counties 
attended the event. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1. NE Precision Ag Days (Photo: 
Maya Hayslett). 

Photo 3. Ag Exploration at the SE Research Farm 
(Photo: Maya Hayslett). 

Photo 2. NE Precision Ag Days. (Photo 
Maya Hayslett) 
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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  

• Hire a part-time agronomist (Brent Wilson, Corteva). 

• Conduct interviews with on-farm cooperators. 

• Begin sequencing project for Poa bulbosa. 

• Continued data collection in on-farm and research trials. 

• Summarize soil moisture sensor data and deliver to the Wisconsin group (Ecosystem 
Services & Modeling Objective). 

• Summarize soil and plant data collected to date for growers. 

• Host the RegenPGC Yr. 2 Annual Meeting at Corteva headquarters in Johnston, IA. 

2. Actual Accomplishments 

• Brent Wilson has been hired as a part-time agronomist. He has visited and “scored” all 
the on-farm sites. 

• All the planned data collection is completed. 

• Corteva approved Poa bulbosa sequencing.  

• The RegenPGC annual meeting was a success. 

• Research sites were harvested, and final data (soil, biomass) collected. 
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3. Explanation of Variance 

• Grower interviews were delayed due to harvest pressure. 

• Approval and budgets for sequencing project caused a delay. 

• Data summaries (sensors, soil, etc.) were delayed due to harvest activities and untimely 
employee departure; the work will be complete by Jan 1, 2024.  

4. Plans for Next Quarter  

• Visit all On Field Trial cooperators and collect yield and practice information. 

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

• Summarize soil moisture sensor data and deliver to the Wisconsin group (Ecosystem 
Services & Modeling Objective). 

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

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 

• Kentucky 

o We will plant a second KGB field in September 2023. This field will be used for 
suppression trials in Spring 2025. 
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o Hallie Sandeen enters the IPSS graduate program in August 2023 as an MS student.  

o Planned experiments to be planted in September 2023: 

Ø Fall No. 1: Other potential species to be used as perennial groundcovers (compare 
tall fescue varieties and perennial ryegrass to KBG). 

Ø Fall No. 2: Weed control methods to use during KBG establishment (herbicide 
programs, nurse crops) 

o Collect some data in September and October 2023: 

Ø Overhead photos and ratings for percent of groundcover in Fall No. 1 and No. 2 
experiments. 

Ø Weed control ratings in Fall No. 1 and Fall No. 2 experiments. 

o Harvest corn from Year 1 experiments in plots with and without PGC. Generate a 
yield map. 

o Continue with weekly and monthly planning meetings. 

o Co-Pd Haramoto and two graduate students will attend the yearly project meeting in 
Johnston, IA. 

o Graduate students submit titles for presentations at the North Central Weed Science 
Society meeting (December 2023). 

• Iowa 

o Hand and machine harvest plots and calculate final yields. 

o Process data and enter information into shared files. 

o Establish new fall-seeded experiments focusing on alternative PGC species, seeding 
rate and the ratio of binary combinations of PGC grasses, timing of the establishment 
of PGCs, and comparison of seeding implements/methods for best PGC 
establishment. 

o Establish summer dormant PGC grass (Poa bulbosa) for corn genetics evaluation. 

o Establish multi-species experiments with and without chemical suppression. 

2. Actual accomplishments 

• Kentucky 



 

 Year 3 - Q1 - Quarterly Progress Report 16 

o Planted a second field of ‘Milagro’ KBG in September 2023 at 30 lbs PLS/acre. Due 
to extremely dry conditions, the field was irrigated regularly to ensure grass 
establishment. 

o Hallie Sandeen entered the IPSS graduate program in August 2023 as an MS student. 

o Established the “PGC species” experiment for Hallie Sandeen’s MS project. Grasses 
were sown in September 2023 at appropriate seeding rates. The field was irrigated 
due to extremely dry conditions. 

Ø Objective: Evaluate other potential species to be used as perennial 
groundcovers. These will be evaluated based on groundcover production, weed 
suppression, and ability to be suppressed and not interfere with corn the following 
spring. 

§ Perennial ryegrass ‘Barlibro’ 

§ KBG ‘Milagro’  

§ Summer dormant tall fescue (‘Chisholm’)  

§ Turf-type tall fescue (‘FNKY’) 

§ Forage-type tall fescue (‘KY31’, with and without the novel endophyte) 

§ Dwarf-type tall fescue (‘Barnoble’) 

Ø We took overhead photos to analyze the percent groundcover of grass and weeds 
in September and October 2023. 

Ø Collected weed density in October 2023. 

o Established the “PGC herbicide” experiment for Kiera Searcy’s MS project. Grass 
(KBG ‘Milagro’) was planted in September 2023 at 30 lbs PLS/acre. The field was 
irrigated due to dry conditions. 

Ø Objective: Evaluate weed management tactics for KBG establishment:  

§ Oat nurse crop 

§ Pendimethalin at planting  

§ Pendimethalin after grass establishment 

§ Clopyralid at planting 
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§ S-metolachlor at planting 

§ Mesotrione at planting 

Ø We took overhead photos to analyze the percent groundcover of grass and weeds 
in September and October 2023. 

Ø Collected weed density collected in October 2023. 

o Harvested corn from the Year 1 experiment in plots with and without PGC.   

o Continued with weekly and monthly planning meetings. 

o Co-Pd Haramoto, and graduate students Kiera Searcy and Hallie Sandeen attended 
the yearly project meeting in Johnston, IA, in October 2023 

o Co-Pd Haramoto attended the Agronomy Society of America meeting in October 
2023 in St. Louis. 

o Graduate students submitted titles to present proposal videos at the North Central 
Weed Science Society meeting (Dec. 2023). 

• Iowa 

o Hand and machine harvest (as per individual experiment protocol) of plots containing 
corn were made and calculations of final yields were determined. 

o Individual ear characteristics and yield component data collection from the 
“proximity” experiment was initiated. 

o Started processing data and entering information into shared files. 

o Established new fall-seeded experiments focusing on alternative PGC species, 
seeding rate and ratio of binary combinations of PGC grasses, timing of establishment 
of PGCs, and comparison of seeding implements/methods for best PGC 
establishment. 

o Completed the establishment summer dormant PGC grass (Poa bulbosa) for corn 
genetics evaluation. 

o Completed the establishment of multi-species experiment with and without chemical 
suppression in August. 

o Attended the Yr. 2 project Annual Meeting in Johnston, IA. 

3. Explanation of Variance 
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None for KY or IA; all planned activities were accomplished. 

4. Plans for Next Quarter 

• Kentucky 

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

o Continue groundcover and biomass data collection in the PGC herbicide experiment 

o Graduate students will attend the North Central Weed Science Society meeting in 
December 2023. 

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

• Iowa 

o Continue processing individual ear data from the “Proximity” experiment. 

o Provide training for the graduate students to process photo images for analysis. 

o Assess material and resource needs for the 2024 growing season. 

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

o Apply for ISU research equipment/machinery grants to purchase a cover crop seeder 
to further enhance the capability to establish perennial groundcovers. 

o Research staff and graduate students will attend “Tri Society Meetings” in St. Louis, 
MO. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

None this quarter 

 

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 
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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. Continuing Projects 

A. Field Trial Evaluating Four POA Species Suitability 

The field trial evaluating the suitability of 4 Poa species for PGC concluded for 2023 
with maize grains harvested on November 1, 2023. The species include Kentucky 
bluegrass (KBG) cultivars (Poa pratensis, 10 cultivars or cultivar blends), Radix Hybrid 
Bulbosa (Poa bulbosa, cv. PB55), Sandberg bluegrass (P. secunda, a blend with equal 
portions from cv. ‘Vale’ and ‘Hanford’) and rough bluegrass (P. trivialis, cv. ‘Havana’ 
and a naturalized population) PGC for maize (cv. Pioneer 1185) production. Data on the 
percentage of ground coverage and red/far red ratio of reflective lights of PGC were 
collected for each PGC species. Seedling count, plant height and staging, leaf chlorophyll 
content, and grain yield are measured for maize, and data are currently being analyzed.  

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

The field trial evaluating the compatibility of five cultivars of Poa secunda (‘Hanford,’ 
‘High Plains,’ ‘Sherman,’ a non-dormant cultivar, ‘Vale,’ and ‘UP/Colorado Plateau’) 
with maize (cv. Pioneer 1185) concluded for 2023 with maize grains harvested on 
11/02/2023. Data on the percentage of ground coverage and red/far red ratio of reflective 
lights for PGC were collected for each P. secunda species. Seedling count, plant height 
and staging, leaf chlorophyll content, and grain yield are measured for maize, and data 
are currently being analyzed. 

C. Spaced Plant Trial 

The spaced plant trial evaluating 75 USDA GRIN accessions of Poa bulbosa was first 
established in the fall of 2022. Most accessions did not survive the winter, apparently due 
to frost heaving. We raised plants for the dead entries in the greenhouse and transplanted 
them into the field in May 2023, but with a low surviving rate, likely due to summer 
dormancy that resulted in ceased growth occurring soon after transplant. We replanted 
the missing entries by direct seeding on September 18, 2023, and it appears most 
accessions had successful germination. 

D. Evaluating 75 USDA GRIN accessions of Poa bulbosa 
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The spaced plant trial evaluating 75 USDA GRIN accessions of Poa bulbosa was first 
established in the fall of 2022. Most accessions did not survive the winter, apparently due 
to frost heaving. We raised plants for the dead entries in the greenhouse and transplanted 
them into the field in May 2023, but with a low surviving rate, likely due to summer 
dormancy that resulted in ceased growth occurring soon after transplant. We replanted 
the missing entries by direct seeding on September 18, 2023, and it appears most 
accessions had successful germination. 

E. Field Trial Evaluating the Compatibility of Nine Species or Species Mixtures of 
Warm-season Plant Species 

The field trial evaluated the compatibility of nine species or species mixture of warm-
season plant species, including some native species buffalograss (Buchloe dactyloides), 
sideoat grama [Bouteloua curtipendula (Michx.) Torr.] and blue grama (B. gracilis) 
concluded for 2023. Six rows of Pioneer 1185 corn were planted on May 3, 2023, into the 
PGC with application of Prowl and 2, 4-D herbicides. Data on the percentage of ground 
coverage and red/far red ratio of reflective lights for PGC were collected for each P. 
secunda species. Seedling count, plant height and staging, leaf chlorophyll content, and 
grain yield are measured for maize data and are currently being analyzed 

 

Photo 4. KBG grown as perennial groundcover 
for corn production near Ames, IA on May 24, 
2023 (Photo: Shuizhang Fei). 

Photo 5. An early flowering KBG cultivar grown 
as perennial groundcover for corn production 
near Ames, IA on May 24, 2023 (Photo: 
Shuizhang Fei). 
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2. Newly Initiated Projects 

Species x Suppression Methods. A new, split-plot field experiment investigating the effect 
of species/cultivar and suppression method on the persistence of PGC and on the growth and 
development of maize plants was established in the Sorenson Farm near Ames, IA, on 
August 27, 2023. Species/Cultivars include KBG (P. pratensis, cv. ‘Milagro’), tall fescue 
(Festuca arundinaceae, ‘FNKY,’ a dwarf cultivar, and ‘Chisolm,’ a summer-dormant 
cultivar), Sandberg bluegrass (P. secunda, cv. ‘High Plains’ and ‘Vale,’ both summer 
dormant), Radix Hybrid Bulbosa (cv. ‘PB343’, a summer dormant cultivar), hard fescue (F. 
ovina, cv. ‘Tenacity’) and creeping red fescue (F. rubra cv. ‘Boreal’). The main plot is 
suppression method is no suppression or suppression with the herbicide “Liberty”. The split-
plot is for species/cultivar, and no grass control, and it is replicated 4 times. Plot size is 20 x 
22.5 ft, accommodating eight rows of maize. We will create grass-free tillage zones where 
maize will be planted and evaluated.  

Photo 6. Sandberg bluegrass, another promising 
perennial groundcover species for corn 
production was in deep dormancy on Jul. 5, 2023 
(Photo: Shuizhang Fei). 

Photo 7. Radix Hybrid Bulbous bluegrass, a 
promising perennial groundcover species for corn 
production was in complete dormancy on Jun. 17, 
2023 (Photo: Shuizhang Fei).. 
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3. Student Advising 

Table 1. Dr. Shuizhang Fei - Graduate Student Advising 

Name Degree Program and Major Year Started 

Prathyusha Cheguri  Ph.D., Genetics & Genomics  Fall 2022 

Bandana Bhusal  Ph.D., Bioinformatics & Computational Biology Summer 2023 

Modestos Modestu  Ph.D., Crop Production & Physiology Summer 2023 

Marina Costa  Visiting Ph.D. Scholar Student Summer 2023 

Vipul Kumar Ph.D., Plant Breeding Fall 2023 
 

Photo 8. The RegenPGC plant breeding team is planting a spaced plant trial of bulbous 
bluegrass near Ames, IA (Photo: Shuizhang Fei). 
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4. Publications, Presentations, Stakeholder Engagement, and Submitted Proposals 

• Fei, Shuizhang. 2023. Summer-Dormant Perennial Groundcover for Crop Production. 
Lightening Talk, Iowa State University Regenerative Ag Workshop, Ames, IA. 

• Cheguri, Prathyusha. Cool-season Grasses as Perennial Groundcover for Sustainable 
Corn Production. Iowa Nutrient Research Center. Ames, IA 

• Cheguri, Prathyusha, Marina Costa, Roger Hintz, Patrick D. Galland, Kenneth J. Moore, 
Brandon Schlautman & Shuizhang Fei. 2023. Interplanting Summer-Dormant Cool-
Season Grasses with Maize Can Potentially Enhance Ecosystem Services with Minimal 
Grain Yield Reduction. 2023 ASA-CSSA-SSSA International Annual Meeting, St. Louis, 
MO. Oct. 31, 2023.  

 
  

Photo 10. Graduate students, Prathyusha 
Cheguri (left) and Modestos Modestu (right) 
were measuring corn plant height on Jul. 10, 
2023 (Photo: Shuizhang Fei). 

Photo 9. Graduate students Bandana Bhusal 
(left) and visiting Ph.D. student Marina Costa 
(right) were measuring corn plant height on 
Jul. 10, 2023 (Photo: Shuizhang Fei). 

https://scisoc.confex.com/scisoc/2023am/meetingapp.cgi/Paper/153572
https://scisoc.confex.com/scisoc/2023am/meetingapp.cgi/Paper/153572
https://scisoc.confex.com/scisoc/2023am/meetingapp.cgi/Paper/153572
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Photo 11. Rough bluegrass (Poa trivialis) grown as perennial groundcover for corn production 
near Ames, IA on June 6, 2023 (Photo: Shuizhang Fei). 
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Lübberstedt Group 

1. Research Report 

• Genotype x Management Interactions with Experimental Hybrids 

We conducted a comparative study involving 52 experimental hybrids derived from the 
BS39-DH lines from ISU alongside 2 hybrid checks from Corteva in the 2023 growing 
season.  

The experiment was carried out in a Lattice design (6X9) in the project in both perennial 
groundcover (PGC) and conventional locations across three different environments in 
Iowa, Nebraska, and Kansas. Within NE and KS, two distinct types of PGCs were used: 
grasses and clover. During the study, we collected five ear cobs in Iowa, Nebraska, and 
Kansas for image analysis in each central 2 rows of 4 rows of plots and put them in the 
dryer rooms, and all locations were harvested in collaboration with Dr. Brandon 
Schlautman and Dr. Sara Lira. Mutant plant seeds (Phytochromes A, B, and C) 
responsible for SAR were obtained from the stock center and, after crossed, were 
harvested for research. Some BS39-DH testcross was also harvested, and some new ones 
were sent to Chile for seed increase. We are shelling some corn harvested by hand and 
working on data analysis. We established a new PGC (Poa Bulbous Bluegrass) site in IA 
this fall for 2024 in collaboration with Roger Hintz. 

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

We conducted research and created a poster titled “Maize response to shade in climate 
chamber experiments resembling perennial groundcover conditions” It was presented in 
this year's RegenPGC meeting Corteva. 

Objectives: Identify the growth and development of 54 genotypes that vary among 
different replications under different light conditions (white light-control) and low red: 
far red ratio light (shade avoidance response) in growth chambers, with an experimental 
design of 3 plants per genotype and 3 replications each, and compare to their growth in 
real environmental conditions (PGC).In the growth chamber, with a low red-to-far-red 
light ratio, we observed notable increases in plant height and leaf area compared to those 
under white light. Significant variations in root-shoot ratios were evident among the 
groups. Additionally, under the low-red to far-red conditions, stomata length and density 

were notably reduced compared to the control white light exposure. Our analysis showed 
a positive correlation (Pearson coefficient of approximately 0.23) between the 

Photo 11. Rough bluegrass (Poa trivialis) grown as perennial groundcover for corn production near 
Ames, IA on June 6, 2023 (Photo: Shuizhang Fei). 
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measurements in the PGC and the Growth Chamber, reinforcing the consistency in our 
data. 

Both ANOVA and t-test results confirm significant differences (p < 0.001) in plant height 
and leaf area between the two treatment groups, with Red Light leading to greater mean 
height compared to White Light. This suggests that the red-to-far-red light encourages 
stem elongation, fostering increased plant height and larger leaf areas, ultimately 
enhancing photosynthetic capacity and overall growth. 

Under low-red to far-red conditions, we noted reduced stomata size, potentially aiding in 
minimizing water loss through transpiration, thus improving water efficiency and 
adaptability to drought. Notably, maize plants lacked the characteristic purple 
anthocyanin color on their stems under these conditions, unlike the purple color observed 
under white light exposure. 

The positive correlation between measurements taken in the Perennial Ground Cover 
Crop (PGC) and the Growth Chamber supports the reliability of our data, reinforcing the 
validity of our findings. These insights hold significant implications for agriculture, 
controlled environments, and high-density maize planting and intercropping systems 
within the PGC. 

We have established a new agreement and contract for testing Corteva ERA hybrids, and 
a selection of BS39-DH testcross hybrids developed in collaboration between ISU (Prof 
Dr. Thomas Lübberstedt) and Corteva (Dr. Sara Lira). The primary objective of this 
research is to assess and compare potential breeding strategies aimed at developing maize 
hybrids that exhibit reduced shade avoidance responses. 

Our approach involves measuring the phenotypic responses of these hybrids to distinct 
light treatments—simulating typical maize production conditions and low red: far red 
ratio light treatments that replicate plant-plant competition scenarios. We aim to estimate 
the correlation between each hybrid’s response to shade avoidance in conditions of low 
red: far red ratio light within growth chambers and the actual plant-to-plant competition 
experienced in the field (including perennial groundcover and high-density monoculture 
settings). This comparison will ascertain the extent to which artificial conditions can 
replicate field scenarios, potentially replacing certain field assessments. 

The growth chamber conditions protocol for the maize inbred lines and hybrids involved 
their cultivation in a climate chamber under a 14-hour light/10-hour dark cycle, with a 
light intensity of 600 umol/m2/s at 25°C/15°C until reaching the V4-V5 stage over a 
period of 2 weeks. The 'Red Light' treatment combined white light with a low intensity of 
200 umol/m²/s and full red light for 14 hours per day. Traits of the maize seedlings were 
collected at the V5 leaf stage. 
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Figure 2. Growth Chamber Research. Our ongoing research in the growth chambers focuses on exploring 
correlations and interactions between PGC and Growth Chamber conditions, involving both red light (SAR) 
and white light (light) conditions with Corteva ERA hybrids and selected BS39-DH testcross hybrids.  

 
2. Student Advising (Lübberstedt) 

Memis Bilgici is taking the Population and Quantitative Genetic Breeding class. 
Additionally, we are actively working on a review paper and data analysis which is collected 
this year. 
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• A 2-year postdoc position is currently being filled, and the process is pending with ISU 
Human Resources. Two good candidates have been identified and interviewed. Visiting 
Ph.D. student Leticia Prada de Miranda from Federal University Vicosa in Brazil arrived 
October 2023, and will support Memis and the RegenPGC project during her one year of 
her stay. Alice and Alison returned to Brazil. 

 
Table 2. Dr. Thomas Lübberstedt Graduate and Undergraduate Advising 

Name Degree Program and Major  Year Started 

Memis Bilgici Ph.D., Plant Breeding Fall 2022 

Alison Uberti  Visiting Ph.D. scholar student  Summer 2023 

Alice Santana  Visiting Ph.D. Scholar Student  Summer 2023 

Leticia Prada de Miranda Visiting Ph.D. Student  Fall 2023 

 

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

• Olowoyeye, Olowoyeye, Amina Moro, Memis Bilgici, Philip E. Rockson, Prathyusha 
Cheguri & Gabrielle Myers. 2023. “Can we regenerate our land and water systems using 
the perennial groundcover (PGC) system? An overview.” Poster presentation. 78th Soil 
and Water Conservation Society International Annual Conference, Ankeny, IA, Aug. 6-9, 
2023 

• Memis Bilgici prepared a poster together with Jane Chen for the project annual meeting.  

 

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 Update 

1. Planned Activities  

• Planning a Nitrogen study with new graduate student Malcolm St Cyr starting in Spring 
2024 
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• Get Patrick Galland’s M.S. Thesis “Water and nutrient limitation in un-suppressed KBG 
and poa bulbosa” (advised by Dr. Fei) published. 

• Planning for the implementation of two field trails located in Columbia, Mo 

• Preparing a manuscript preparation for greenhouse gas methods comparison as part of 
Lindsey Diehl’s M.S. thesis (advised by Dr. Davis). 

2. Preliminary Results 

• Soil moisture when corn was at V6 growth stage (See Figure 3 below). 

• Dutter working on processing samples from intensive sampling (see Figure 3). 

• Dutter & St Cyr working on on-farm soil samples from Schlautman and Lira. 

• Eness continuing root washing and processing from intensive sampling (see Figure 3).  

• Diehl greenhouse gas methods comparison of Nitrous oxide emissions from fertilized 
locations (See Figure 5). These data are still being evaluated. 

3. Explanation of Variance  

No variance occurred. 

4. Plans for Next Quarter  

• Continue work on the objectives stated above. 
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Figure 3. Gravimetric soil moisture collected when maize was at V6 growth stage in three systems: 1) maize only 
(Control), 2) maize + Poa bulbosa (summer dormant grass), and 3) maize + Kentucky bluegrass (Poa pratensis).0-30 
cm soil cores collected every 2.5 cm distance from center of row, across the maize, to the adjacent center row. Soil 
moisture is mapped in 2-dimension contour plots (n = 3). 
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Figure 4. Maize stomatal conductance, a measure of plant water stress, when maize was around V8. Intercropping 
maize with Kentucky bluegrass (Poa pratensis) decreases stomatal conductance and indicates more water stress 
(See Fig. 3 for corroborating evidence). Means shown with standard deviations (n = 3). 

Figure 5. Nitrous oxide fluxes analyzed with Gas Chromatography (GC), LiCOR 7280 (LC), and Gasmet 
GT5000 Terra systems. Circles represent means, boxes represent the upper and lower quartile 
ranges (75% -25%), and whiskers represent 95% confidence intervals Nitrogen (N) rates are kg N ha-1 
and were applied as an ammonium nitrate solution in 1 L of water. Controls had no fertilizer or water 
additions.
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5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals/Funded 
Grants 

Graduate student Gabby Myers received the “Presentation Excellence Award” at the 2023 
ASABE Annual International Meeting (See Figure 6). 

 

 

OBJECTIVE 4. ECOSYSTEM SERVICES AND MODELING 

This Objective focuses on quantifying the provision of ecosystem services derived from PGC 
implementation. We consider a wide range of ecosystem services, including improved water 
quality, flood and drought mitigation, protection from soil erosion, carbon sequestration, and 
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 

Figure 6. Gabby Meyers ASABE Presentation Excellence Award 
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1. Quantify Decreased Flood Risk and Improved Drought Resiliency Compared to 
Conventional Cropping Systems 

A. Planned Activities 

• Analyze results of rainfall simulation (from June 2023) to statistically compare and 
conrast the runoff, infiltration, and erosion from different plot treatments including 
PGC and conventional corn. 

• Parameterize the EPIC model to simulate the conditions of the field experiment.  

• Calibrate and validate the model against the observed runoff and erosion data 
collected from the field experiment. 

B. Actual Accomplishments  

• Completed the statistical analysis and comparison to establish treatment effects 
between five treatments (Corn, Corn on Residue, Bare Land, Grass Only, and 
Perennial Ground Cover - PGC). 

• Created a weather file from Iowa MESONET to accommodate the days of rain 
simulation, a soil file for the area of interest in Sorenson and prepared the 
management practices in the EPIC model. 

• Started calibration of the EPIC model for the study area. 

• Graduate student Oluwatuyi (Tuyi) Olowoyeye has been selected as a FFAR Fellow 
(2023 cohort) https://www.grad-college.iastate.edu/news/article/two-iowa-state-
graduate-students-receive-ffar-fellowships. (See Figure 7). 

C. Explanation of Variance  

None noted. 

D. Plans for Next Quarter  

• Continue with robust calibration in EPIC and APSIM for the five treatments we 
rained on for the rainfall simulation. 

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

 

https://www.grad-college.iastate.edu/news/article/two-iowa-state-graduate-students-receive-ffar-fellowships
https://www.grad-college.iastate.edu/news/article/two-iowa-state-graduate-students-receive-ffar-fellowships
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2. Quantify PGC Impacts on Water Quality 

A. Planned Activities 

• Set up sediment transport components in the EPIC models, comparing them with data 
retrieved from the field rainfall simulation and the corresponding measurement in the 
lab. 

• Set up an erosion pad on the field to monitor soil movement on different treatment 
plots. 

B. Actual Accomplishments  

We started the setup sediment transport component in EPIC while comparing them to the 
measured sediment data from the lab. 

C. Explanation of Variance 

We could not set up an erosion pad on the field to monitor soil movement on different 
treatment plots, and this will be delayed to summer 2024.  

D. Plans for Next Quarter  

Figure 7. Oluwatuyi Olowoyeye named FFAR Fellow 
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• Establish a perennial grass in a greenhouse where we plant the Kentucky KBG and 
the Radix Poa bulbosa. 

• Setting up an indoor rainfall simulator to test for runoff and erosion across these grass 
cover. 

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

A. Planned Activities 

• Continue to search the literature for KBG experimental data.  

• Calibrate STICS model for sole-crop KGB.  

• Incorporate calibrated KBG model in intercropping corn-KBG simulation.  

A. Actual Accomplishments  

• Located KBG data from a model-based turfgrass management study published in 
2013 (Zhang et al.).2 Contacted the corresponding author and established a 
collaboration that includes sharing of data. 

• Parameterized the STICS model for KGB data from Zhang et al. (2013). 

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

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

o Ran initial simulations and began the calibration process. 

o Established collaboration with Guillaume Jego, Research Scientist, Agriculture 
and Agri-Food Canada. Dr. Jego has adapted the STICS model for simulating 
perennial forage crop growth and nutritive value. 

B. Explanation of Variance 

None noted. 

 
2 Zhang, Y., Qian, Y., Mecham, B., Parton, W.J., 2013. Development of Best Turfgrass Management Practices 
Using the DAYCENT Model. Agronomy Journal 105, 1151–1159. https://doi.org/10.2134/agronj2012.0487 

 

https://doi.org/10.2134/agronj2012.0487
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C. Plans for Next Quarter  

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

• Incorporate calibrated KBG model in intercropping simulation with corn. 

4. Quantify the Limits on PGC Maize Stover Removal 

A. Planned Activities 

We had not planned to undertake activities during this quarter. 

B. Actual Accomplishments  

No activities undertaken this quarter. 

C. Plans for Next Quarter 

None. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

• Olowoyeye, Oluwatuyi. S. & Amy Kaleita. 2023. “Modeling Drought and Aridity in the 
Perennial Ground Cover (PGC) System.” Presentation, Iowa Water Conference - 
Navigating Extremes. Altoona, IA, Sep. 20, 2023.  

• Olowoyeye, Oluwatuyi. S. & Amy Kaleita. 2023. “Investigating Erosion Reduction Rate 
under the Perennial Ground Cover (PGC) System using the Rainfall Simulation.” Poster 
Presentation. RegenPGC Annual Meeting. Poster Presentation, Johnston, IA, Oct. 26-27, 
2023.  

 

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. 



 

 Year 3 - Q1 - Quarterly Progress Report 36 

1. Evaluate the Economic Feasibility of PGC Systems for Maize and Soybean Producers  

A. Planned Activities  

• Submit Ag Decision Maker information file and decision tool. 

• Reorganize AEPP analyses. 

• Monitor progress on groundcover input and suppression costs. 

B. Actual Accomplishments 

• Prepared the Iowa State University Extension & Outreach Ag Decision Maker 
information file and decision tool for publication. 

• Monitored recent findings from the spring 2023 groundcover input and suppression 
methods trials for impact on enterprise budget. 

• AAEPP analyses were restructured. 

C. Explanation of Variance 

The Ag Decision Maker information file and decision tool submission was delayed for 
one quarter to include findings from spring 2023 groundcover suppression trials, so that 
we can disseminate the most recent findings to farmer audiences. 

D. Plans for Next Quarter 

• Submit the Ag Decision Maker information file and decision tool for publication. 

• Complete the AEPP draft. 

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

A. Planned Activities  

• The team will meet to ‘calibrate’ the model to include the appropriate management 
practices and their impacts on yield and costs so the model can appropriately reflect 
the realities of the PGC system. (Calibrate the exogenous parameters).  

• Perform initial budget and yield scenarios using the CARD Agricultural Modeling 
System (CAMS). The model is divided into regions, so we will concentrate on the 
Corn Belt, making changes to the cost structure in that region. We will need to make 
decisions on the management practices that will be accounted for in the model, as 
well as updates to yield expectations. 
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B. Actual Accomplishments 

With the completion of the PGC enterprise budget, the team met to discuss the alignment 
of the PGC cost structure into the CAMS cost of production module, which currently 
projects costs for conventional corn. Two budgets were estimated: an optimistic scenario 
and a pessimistic scenario. Work has started on incorporating PGC costs into the model. 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter 

• Complete work on incorporating PGC costs in the cost of production model. 

• Run the model using the PGC costs (both optimistic and pessimistic scenarios). 

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

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

A. Planned Activities  

We will work on our planned fieldwork, surveys, and interviews regarding the adoption 
of perennial grass crops. 

B. Actual Accomplishments 

• Barriers and facilitators have been analyzed in the following capital categories:  

o Natural 

o Cultural 

o Human 

o Social 

o Political 

o Financial, and  

o Built. 
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• All categories provided barriers and facilitators. Cultural capital was an important 
facilitator, reinforced by social capital, while built capital, particularly existing large 
machinery, proved to be a substantial barrier. We delivered a paper on the results to 
the Rural Sociological Society. 

• We began working in a community where cover crops are being considered. We will 
interview farmers, bankers, input suppliers, and others in the value chain to determine 
the conditions facilitating perennial cover crop production. 

• Accessed an Iowa data set on farmer practices, including cover crops. 

C. Plans for Next Quarter 

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

• Analyze Iowa farmer practices data to determine correlates of cover cropping. 

D. Explanation of Variance  

None noted. 

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

A. Planned Activities  

Onboard our postdoc (Austin Landini) and familiarize him with existing data sets and 
data needs. 

B. Actual Accomplishments 

Began onboarding a new postdoc and sharing data and approaches for ongoing analyses. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

• Bartel, Cynthia. “How Does Perennial Groundcover Fit into US Agriculture Policy?” 
Presentation at the RegenPGC Graduate Student Summit, Ames, IA. Jun. 16, 2023. 
~30 attendees. 

• Bartel, Cynthia. Dr. Bartel met with the Iowa Soybean Association to discuss revenue 
from low CI-biofuels feedstock and Cover Crop Economic Simulator updates. 

• Flora, Cornelia. 2023. “Barriers and Facilitators in Adoption of Perennial Cover 
Crops: The importance of Community Capitals.” Rural Sociological Society. 
Burlington, VT, Aug. 3, 2023. 17 attendees. 
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PROJECT EVALUATION 

Dr. Heather Dantzker is the RegenPGC External Evaluator. PD Raman and Deputy Director 
Kinzel meet with Dr. Dantzker regularly to review her work and plan future evaluation activities. 
Our goal is to use these activities to fine-tune the performance of the RegenPGC team. 

1. Planned Activities 

A. RegenPGC – Overall Project Activities 

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

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

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

• Finalize interview guide and conduct team and SAB interviews. 

• Analyze/integrate findings and prepare an evaluation report for the Year 2 Annual 
Meeting. 

• Debrief evaluation findings with project leadership ahead of the Annual Meeting. 

• Present evaluation findings at the Yr. 2 Annual Meeting (October 2023). 

B. Regen PGC – Education Theme Focus 

• Analyze post-summer session survey data from the REU participants. 

• Analyze post-summer session focus group data from REU participants. 

• Integrate findings into the annual evaluation presentation (above). 

• As needed, review and provide input on evaluative instruments for Education Theme 
tasks. 

2. Actual Accomplishments 

A. RegenPGC – Overall Project Activities 

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

• Participated in RegenPGC bi-monthly calls (Co-PD and SAB). 
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• Continued to engage with other theme leads around evaluation activities and 
planning. 

• Finalized interview guide for team and SAB interviews. 

• Traveled to and participated in person at the project's Annual Meeting. 

B. Regen PGC – Education Theme Focus 

• The post-summer session focus groups with the REU participants were completed. 

• Analyzed the post-summer session focus group data from the REU participants. 

• Reviewed and provided input on evaluative instruments for Education Theme tasks. 

3. Explanation of Variance 

In discussion with the project PD and deputy PD, a decision was made to present findings 
from team and SAB interviews in February 2024. 

4. Plans for Next Quarter 

A. RegenPGC – Overall Project Activities 

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

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

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

• Conduct team and SAB interviews. 

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

B. Regen PGC – Education Theme Focus 

• Integrate findings of post-summer session REU data (surveys and focus groups) into 
evaluation reporting ahead of the February 2024 meeting. 

• Continue to meet regularly planning meetings with Education Theme leaders and plan 
for 2024 data collection(s). 

5. Publications, Presentations, Stakeholder Engagement, and Proposals Submitted 
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None, other than via work described above and participation and ad hoc conversations at the 
Annual Meeting. 

 
 



RegenPGC Annual Meeting 
Oct. 26 & 27, 2023 

Corteva Agriscience - Carver Center  
7000 NW 62nd Avenue, Johnston, IA 50131 

 
Dear RegenPGC Annual Meeting Attendees:  

Thank you for taking the time to come to this meeting hosted by our Corteva colleagues. It’s an 
opportunity for this phenomenal team to come together, review where we’ve been, and chart 
our course for the coming year.  

I’m grateful for the hard work you do and for the collegiality that typifies our interactions. 
Noteworthy are the excellent graduate students and other early career scientists who have 
been deeply engaged during the true “first” field season for the project. The outstanding work 
done by our educational team, and particularly the work labs did in partnership with the 
educational team as we guided our RET and REU participants, are high points of our second 
year. 

Thank you again for your time and thank you in advance for your engagement in this important 
meeting.  

Sincerely, Raj  

Raj Raman, RegenPGC Project Director 

Anne Kinzel
Exhibit A
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Meeting Location 
The meeting will take place at the Corteva Agriscience - Carver Center at 7000 NW 62nd Avenue, 
Johnston, IA50131. See the attached maps. 

 
Meeting Format: The Mini-Symposium  
This year’s meeting format is designed to stimulate discussion and interaction among all 
participants. The mini-symposium format will consist of: 

• 10-min Objective Overview 

•  30-minute Poster Sessions. The posters will highlight Research, Teaching, Extension, and 
Commercialization (embedded) activities with posters presented by graduate students and 
postdocs. 

•  20-min Panel Discussion 

 
Meals and Social Time 
RegenPGC will provide lunch (Oct. 26/Oct. 27), Social Hour & Dinner (Oct. 26), and Breakfast 
(Oct. 27)  

 
Corteva Tours 

 

Date Oct. 27 
Start Time 10:30 
Please Note � Closed-toe or closed-heel shoes are required for the tour. 

� No photos, video, or audio recording is allowed in research facilities. 
� Government-issued photo IDs are required for tour participants. 
� All participants must be 13 years of age or older. 
� Any changes to participant numbers need to be cleared with 

Stakeholder Outreach. 
� All Corteva Agriscience facilities are tobacco and smoke-free. 
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RegenPGC Annual Meeting Agenda - Thursday, Oct. 26 
Start End Sessions 

9:00 9:30 Welcome and Introductions 
• Raj Raman, Project Director 

9:30 10:00 Overall Project Update 
PGC trials to date and plans for next year 

10:00 10:15 Break 

10:15 11:15 Mini-Symposium  
• Objective 2. Plant Breeding & Genetics 

11:15 12:15 Mini-Symposium  
• Objective 1. Crop Ecology & Management 

1:00 2:00 Mini-Symposium  
• Objective 3. Soil Health & Nutrient Management 

2:00 2:15 Break 

2:15 3:15 Mini-Symposium  
• Objective 4. Ecosystem Services and Modeling 

3:15 3:30 Break 

3:30 4:30 Mini-Symposium  
• Objective 5. Socioeconomic Impacts & Policy 

5:00 6:00 Social Hour  
• Beer & Wine courtesy of ISU Ag & Biosystems Engineering Dept. 

6:00 8:00 All Hands Dinner 

RegenPGC Annual Meeting Agenda - Friday, Oct. 27 

7:45 8:30 Breakfast 
PGC Video Booth - “Why I wanted to be in this project” 

8:30 9:10 Open Conversation 
What have you seen in RegenPGC that made you go, “Huh?” 

9:20 9:30 Break 

9:30 10:30 A) Objective leaders meeting – planning & coordination opportunities 
B) SAB Reflections to Theme Leaders  

10:30 11:30 Corteva Tours (see above) 

12:45  Meeting Adjourns - Box Lunch Distributed 
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2023 RegenPGC Annual Meeting Attendees 

Name Role  

Daniel Andersen 
• ISU 

Extension 
Theme Leader 

Soil Health & Nutrient Management 

Rob Anex 
• WI-Madison 

CoPD Ecosystem Services and Modeling 

Kavi Raj Acharya 
• ISU 

Grad. Student Plant Breeding & Genetics 

Cynthia Bartel 
• ISU 

Collaborator Socioeconomic Impacts & Policy 

Bandana Bhusal 
• ISU 

Grad. Student Plant Breeding & Genetics 

Memis Bilgici 
• ISU 

Grad. Student Plant Breeding & Genetics 

Prathyusha Cheguri 
• ISU 

Grad. Student Plant Breeding & Genetics 

Jane (Jianru) Chen 
• ISU 

Collaborator Plant Breeding & Genetics 

Randy Clark 
• Corteva 

Collaborator Ecosystem Services and Modeling 

Marina Costa 
• ISU / Universidade 

Federal de Lavras 

Visiting Scholar Plant Breeding & Genetics 

Heather Dantzker Project Evaluator Dantzker Consulting 

Lindsay Diehl 
• MO-Columbia 

Grad. Student Crop Ecology & Management 

Cole Dutter 
• ISU 

PostDoc Research & Development 

Max Eness 
• ISU 

Grad. Student Soil Health & Nutrient Management 

Shuizhang Fei 
• ISU 

CoPD Plant Breeding & Genetics 

Cornelia Flora 
• KSU 

CoPD Socioeconomic Impacts & Policy 
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2023 RegenPGC Annual Meeting Attendees 

Name Role  

Rickiel Franklin 
• ISU 

Grad. Student Crop Ecology & Management 

Ray Gaesser Stakeholder Advisory Bd. Gaesser Farms 

Patrick Galland 
• ISU 

Collaborator Crop Ecology & Management 

Susana Goggi 
• ISU 

CoPD Crop Ecology & Management 

Maureen Griffin 
• ISU 

Collaborator Education 

Erin Haramoto 
• U - KY 

CoPD Crop Ecology & Management 

Maya Hayslett 
• ISU 

Collaborator Education 

Roger Hintz 
• ISU 

Collaborator Crop Ecology & Management 

Keri Jacobs 
• MO-Columbia 

CoPD Socioeconomic Impacts & Policy 

Anne Kinzel 
• ISU 

Deputy Director  

Vipul Kumar 
• ISU 

Grad. Student Plant Breeding & Genetics 

Austin Landini 
• MO-Columbia 

PostDoc Socioeconomic Impacts & Policy 

Sara Lira 
• Corteva 

Commercialization 
Theme Leader 

Plant Breeding & Genetics 

Thomas Lübberstedt 
• ISU 

CoPD Plant Breeding & Genetics 

Joe McClure Stakeholder Advisory Bd. IA Soybean 

Marshall McDaniel 
• ISU 

CoPD Soil Health & Nutrient Management 

Erin Meier Stakeholder Advisory Bd. Green Land Blue Waters 
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2023 RegenPGC Annual Meeting Attendees 

Name Role  

Jacob Miller-Klugesherz 
• KSU 

Grad. Student Socioeconomic Impacts & Policy 

Modestos Modestou 
• ISU 

Grad. Student Plant Breeding & Genetics 

Kenneth Moore 
• ISU 

Education 
Theme Leader 

Crop Ecology & Management 

Jack Moran 
• ISU 

Grad. Student Crop Ecology & Management 

Amina Moro 
• ISU 

Grad. Student Crop Ecology & Management 

Bo Myering 
• The Land Institute 

Collaborator Research & Development 

Gabby Myers 
• ISU 

Grad. Student Soil Health & Nutrient Management 

Kevin Morris Stakeholder Advisory Bd. Nat’l Turfgrass Evaluation Program 

Olowatuyi Olowoyeye 
• ISU 

Grad. Student Ecosystem Services and Modeling 

Hillary Olson 
 

Stakeholder Advisory Bd. NCRS 

Raj Raman 
• ISU 

Project Director  

Philip Rockson 
• ISU 

Grad. Student Soil Health & Nutrient Management 

 Jose Rotundo 
• Corteva 

Collaborator Crop Ecology & Management 

Hallie Sandeen 
• U - KY 

Grad. Student Crop Ecology & Management 

Kiera Searcy 
• U - KY 

Grad. Student Crop Ecology & Management 

Brandon Schlautman 
• The Land Institute 

Research & Development 
Theme Leader 

Plant Breeding & Genetics 

Kaila Topping Grad. Student Ecosystem Services and Modeling 



Corteva Agriscience - Carver Center 7000 NW 62nd Avenue, Johnston, IA 50131  

Parking Carver Center Parking



PRECISION AGRICULTURE  & 
    ANIMAL SCIENCE DAYS 

Tuesday, September 12, 2023 

ATTENTION 
 SAVE THE DATE! 

Northeast Iowa Research Farm  
 & Borlaug Center 
  3327 290th St 
  Nashua, IA 50658 

 
Register  

Early! 
 

Iowa State University Extension and Outreach does not discriminate on the basis of age, disability, ethnicity, gender identity, genetic information, marital 
status, national origin, pregnancy, race, color, religion, sex, sexual orientation, socioeconomic status, or status as a U.S. veteran, or other protected classes. 
Direct inquiries to the Diversity Advisor, 515-294-1482, extdiversity@iastate.edu. ADV.19.04F April 2019 

We welcome the first 100 students! 
Students will be assigned to the available stations when you arrive.   

Interactive sessions are being finalized  - “2023 sneak peak” … we 
have “Frosty” the bovine reproduction simulator and  ISU Embryology 
station booked and working on more exciting stations for another 
great year! 

Agriculture Education Instructors:   
Bring your 9-12th grade students and join us 
for a day of learning. 

For more information contact Kendra 
Crooks, at kcrooks@iastate.edu or  

call 641-394-2174 

Anne Kinzel
Exhibit C



 

 


