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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) 

1ST QUARTER PROJECT ACTIVITIES 

(August 1, 2022 – October 31, 2022) 

 

PROJECT ADMINISTRATION AND GOVERNANCE 

1. Planned Activities  

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

• Continue to participate in (and otherwise support) field days. 

• Continue monthly onboarding for new project personnel.  

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

• Invite all key constituencies to the annual meeting.  

• Run a successful Year 1 annual meeting.  

2. Actual Accomplishments 

• Continued regular meetings with all team members. For example, PD Raman met with 
CoPDs in a combination of 1:1, small group, and Theme Leader meetings to ensure the 
project continues progressing. The emphasis was on explaining the data management 
system (including AirTable software) and sharing a vision for clarifying PGC “instances” 
rather than referring to PGC as a single monolithic practice.  

• Continued to participate in (and otherwise support) field days. For example, PD Raman 
attended and presented at field days at the Iowa State University Northeast Research 
Farm (NERF) and at the farm of a CIG project cooperator (this is an adjacent funded 
project in which CoPDs Lira, Bartel, and McDaniel are involved). Assisted with setup 
and attended part of the Farm Progress Show display (led by Corteva; see 
https://www.farmprogressshow.com/en/home.html).  

• PD Raman prepared for and led two All-CoPd meetings (one delayed by one week into 
Q2).  
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• Continued monthly onboarding for new project personnel. Also continued to do these for 
new potential partners on an ad hoc basis.  

• Worked with the external evaluator (Dantzker) to clarify goals and scope of efforts for 
PY2.  

• Worked with the Education Theme Leader (Moore) to plan grad student onboarding and 
assisted with field visits and the seminar series kickoff.   

• Invited key constituents to the annual meeting, executed detailed planning, and led the 
meeting.  

 

 

Photo 1. D. Raj Raman (PD) and Sara Lia (Co-Pd, Comm. Theme Lead) at 2022 Farm Progress Show 
Sep. 1, 2022, Boone, IA. 

 

• Meetings  

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

o All Hands Meetings. We continued to host bi-monthly all-hands meetings 
throughout the quarter. The meetings are well attended by objective and theme 
leaders, and there has been a comprehensive exchange of information at these 
meetings.   
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o PGC Café. We hosted (virtual) PGC Cafés every Friday. These continue to be well 
attended, especially by graduate students. The informal setting leads to good 
exchanges.  

o Stakeholder Advisory Board Meetings. We held a quarterly SAB meeting in the 
first quarter (Sept 1, 2022). The meeting was well attended by SAB, objective, and 
theme leaders. We continue to stress the importance of these meetings being 
conversations, not simply “data dumps.”   

o Year 1 Annual Face-to-Face Meeting. The Year 1 annual meeting occurred as 
planned, October 20-21, 2022, at Iowa State University’s Memorial Union See 
Exhibit A.).   

 

 

Photo 2. Stakeholder Advisory Board member Joe McClure (Iowa Soybean Association) listens intently at the 
RegenPGC Annual Meeting, Oct. 20. 2022 (Credit: Anne Kinzel) 

 

3. Plans for Next Quarter 

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

• Continue to support the planning of 2023 field days.  

• Continue monthly onboarding for new project personnel and other interested parties.  
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• Work with Theme Leaders to clarify the “Pathways to Scale” vision, which is critical to 
the project determining and understanding (internally) which specific instances of PGC 
we are pursuing and why.  

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

• Stakeholder Engagement 

o Attended and presented at Iowa State University Northeast Research Farm (NERF) 
field day  

o Attended and presented at the farm of a CIG project cooperator (this is an adjacent 
funded project in which CoPDs Lira, Bartel, and McDaniel are involved)  

o Assisted with setup and attended (and interacted with stakeholders) at the Farm 
Progress Show in Boone, IA (led by Corteva).  

o  “Developing Large-scale, Reliable Perennial Groundcover Systems - Challenges & 
Approaches from RegenPGC. Iowa Learning Farms webinar, Sep. 28, 2022. 
https://www.iowalearningfarms.org/resources/webinar-raj-raman 

 

 

Figure 1. Iowa Learning Farms Webinar. Sep. 28, 2022. 
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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 

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

• Plan formal meetings to discuss the developing PGC ontology and strategize for 2023 
field data collection.  

• Work with the objective leads to curate new planned trials and data types that will be 
collected in those trials. Connect trials to ongoing PGC taxonomy creation 

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

2. Actual Accomplishments 

• Created a Germinate database instance hosted on a web server for RegenPGC project 
data. Created a video tutorial for GridScore, an Android application that can collect data 
and populate the RegenPGC database. 

• Met with Germinate developers to refine entity types and other attributes in the database 
structure that can meet project needs. 

• Met with leads from each of the five objectives and documented all 2023 field trials. Met 
with the graduate students to introduce them to the “ontology” concept and to begin 
working with them to create ontology terms for each of their respective research projects. 

• Planted new on-farm trials in KS, NE, and IA. Established additional PGC fields for 2023 
multi-state studies. 

3. Explanation of Variance 

None noted. 
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4. Plans for Next Quarter 

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

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

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

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

• Schlautman, Brandon. “Perennial row-crop systems: harvestable grain and saleable 
forage in the same field.” American British White Cattle Association Annual Meeting. 
Dillon, MT, Sep. 23, 2022. 

• Schlautman, Brandon. “Perennial row-cropping systems: innovation for soil 
conservation, water management, and the sustainable intensification of agriculture.” 
Brandon Schlautman. Nebraska Environmental Health Association Annual Conference. 
Ashland, NE, Oct. 19, 2022. 

• Schlautman, Brandon. “Perennial row-cropping systems: Minimizing the productivity vs. 
conservation tradeoffs in row-crop agriculture.” 10/11/2022. Corteva New Frontiers 
Conference, Johnson, IA Oct. 11, 2022. 

• Interview for “Ethical Perspectives on the News.” Broadcast Sunday morning on KCRG, 
the ABC affiliate in eastern Iowa, Oct. 23, 2022. 

 

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 
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• Farmers 

• Technical service providers and crop advisers 

• The scientific community 

• The general public  

1. Planned Activities  

• Write Iowa State University farm report on perennial ground cover performance for 
publication in the ISU farms report. 

• Plan and schedule field days for 2023. 

2. Actual Accomplishments 

• The farm report has been completed. 

• A 2023 planning meeting for 2023 field days is on the schedule, and the proposed 
curriculum on spring ground cover management, fall grass planting, and a summary of 
results is being developed for a presentation that day. 

3. Explanation of Variance  

None noted.  

4. Plans for Next Quarter  

• Publish an on-farm trial guide. 

• Host a virtual field day in spring 2023 showing soil temperature and soil moisture in 
control vs. perennial ground cover strips. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

Filmed a module showing the impact of perennial ground cover on infiltration rates for 
Manure Applicator Certification training to demonstrate soil health improvements. 

 

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 
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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 

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

B. Actual Accomplishments  

We developed a template for sharing instructional content and shared it with the Theme 
Leaders for feedback. Examples of instructional content were developed on the topics: 
Developing and Conceptualizing a Perennial Groundcover System and Shade Avoidance. 
These were shared with subject matter experts for feedback and editing. A module on 
Cropping Systems was initiated.  

C. Explanation of Variance 

No variance was noted. 

D. Plans for Next Quarter 

We will continue developing instructional materials. The modules will be shared in the 
Teams directory as they are finalized.  

2. Undergraduate REU Program (Griffin) 

Undergraduate interns will participate in a coordinated summer research experience. 

A. Planned Activities 

2022 REU participants will have several opportunities to stay connected following the 
summer programming. The cohort of 21 RET and REU participants will come together 
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on the first Tuesday of the month (FToM) to discuss topics of interest and reconnect to 
share classroom successes and challenges. In addition, each REU will meet bi-weekly 
virtually with Maureen to support them as they continue their student teaching and 
practicum experiences. The cohort will also come back together in November for a day of 
“virtual learning (Zoom). The external evaluator will have program reports to share with 
the PI by October, and we will work on improving the programming for 2023 as we 
review the data and feedback. 

B. Actual Accomplishments  

REU Program. Connections with the REU summer 2022 candidates are strong. Both 
candidates attended the “First Tuesday of the Month” meetings and contributed to the 
discussions. REU Program Coordinator Griffin continues to meet one-on-one with both 
REUs via Zoom to support their coursework and lesson planning.  

One REU who is student teaching this fall has had his research team from the summer 
join his classroom via Zoom. The students asked many questions and learned about 
perennial ground cover research. On November 12, 2022, we had a scheduled full day of 
learning and activities with all 2022 summer participants happening virtually. CoPds will 
join to plan classroom visits and support teachers as they incorporate the summer 
research in their classrooms.  

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

• Update and activate all registration links for the program – both for undergrads and 
researchers.  

• Solicit candidates for the 2023 summer program through teacher preparation 
programs on the ISU campus and directly with research teams who have expressed 
interest in hosting.  

• Develop screening protocol for REU candidates. Begin to plan 2023 summer 
programming and activities. Set dates for 2023 programs and advertise the 
opportunity. 

3. Undergraduate Internship Program (Moore) 

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

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

B. Actual Accomplishments 

Initiation of this program was delayed to the spring semester (2023) to allow time for the 
Co-PDs to recruit students. These students will be included in the spring graduate 
seminar series. 

C. Explanation of Variance 

The program was delayed to the spring semester to allow time for recruiting and 
onboarding undergraduate interns. 

E. Plans for Next Quarter 

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

4. Research Experience for Teachers (RET)  

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

A. Planned Activities  

The RET participant will be a part of the same efforts described in the Undergraduate 
Internship Program (above), which is “by design” for this unique effort of bringing pre-
service teacher candidates together with veteran teachers. The ongoing support offered by 
FToM meetings, bi-weekly virtual meetings with Maureen Griffin, and ongoing 
connections to the research team has as its core goal to bring more hands-on experiences 
into science classrooms and encourage future agronomists. The external evaluator will 
have program reports to share with the PI by October 2022, and we will work on 
improving the programming for 2023 as we review the data and feedback. 
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B. Actual Accomplishments 

The RET participant continues to join in the activities described in the Undergraduate 
Internship Program. In addition, the RET participated in the annual meeting held in 
Ames, IA, in October and presented his experience to all researchers and USDA officials 
present alongside Griffin as they advocated to the group the success of the 2022 program 
and the anticipated increased involvement from labs for the summer of 2023. The RET 
participant is currently planning for his PI to join his classes, in person, in November 

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

Update and activate all registration links for the program – both for teachers and 
researchers. Solicit candidates for the summer of 2023 through targeted school districts 
with diverse student populations and targeted agriculture education programs. Develop 
screening protocol for RET candidates. Begin to plan 2023 summer programming and 
activities. Set 2023 dates for programs and advertise the opportunity. 

5. Graduate Student Community (Moore) 

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

A. Planned Activities  

A monthly seminar/meeting of all project graduate students and postdocs will start in 
September 2022 and continue throughout the academic year (Q1, Q2, Q3, PY2). During 
this first year, seminar speakers will include the project director, objective leaders, and 
theme leaders. 

B. Actual Accomplishments  

• PD Raman onboarded graduate students who were beginning their coursework in the 
fall. Several students participated in the Farm Progress Show in September.  

• The monthly seminar series was initiated in September with a presentation by Project 
Director Raman, who provided an overview of the project. The graduate student 
community met for a field day in October, where they visited ongoing PGC projects 
at the ISU Agronomy farm. RegenPGC collaborator Roger Hintz led the field day and 
involved several former graduate students who spoke with the students about their 
experiences in graduate school and the lessons they learned about how to succeed as 
graduate students. The graduate student community participated in the annual 
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meeting, and each student gave a brief self-introduction and overview of the work 
they will be doing in the project.  

 

Figure 2. Graduate Student Field Trip 
 

C. Explanation of Variance 

We completed all planned activities.  

D. Plans for Next Quarter 

The monthly project graduate students and postdocs seminar/meeting will continue 
throughout the academic year (Q1, Q2, Q3, PY2). The November meeting will feature 
PD Raman discussing his idea for a collaborative writing project and R&D Theme 
Leader Schlautman who will discuss data management. Seminars will resume in January, 
with objective leaders making presentations about the work of their teams. 

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

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

A. Planned Activities 
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• Curriculum 

o We will develop a curriculum package for agriculture instructors. Standards and 
Benchmarks expected learning outcomes, a glossary of terms, and a pretest will 
be developed in the first quarter of Yr. 2. Eight to 10 vocational agriculture 
instructors will evaluate these materials to get feedback. (Hayslett)  

o We will develop lesson plans for middle and high school hands-on activities. 
Lesson plans for hands-on activities for 2-3rd graders will also be drafted. A day 
camp curriculum for 4-6th graders will be developed. 

B. Actual Accomplishments  

• Standards and Benchmarks have been identified for the FFA curriculum. Curriculum 
materials, including student activity sheets, are complete.  

• The PowerPoint presentations, the pretest, and the learning outcomes are all 
complete.  

• Lesson plans for hands-on activities for upper elementary, middle school, and high 
school FFA participants have been written as well as a day camp curriculum. 

C. Explanation of Variance 

All planned activities were completed.  

D. Plans for Next Quarter  

• Curricular materials are being pulled together to send to 10 schools to pilot the 
materials.  

• Lesson plans for 2-12 grade youth will be reviewed and revised. Educators will be 
recruited to pilot lesson plans.  

• A team will be assembled to work on a youth citizen science project. 

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

None to report. 

 

THEME 4. COMMERCIALIZATION 

Our goals are to: 
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§ Work with Project Director Raj Raman and Deputy Director Anne Kinzel to engage 
stakeholders by establishing a Stakeholder Advisory Board (SAB) and a Farmer/Landowner 
Advisory Group (FLAG). 

§ Establish on-farm trials and conduct field days with producers to gain input and advice on 
how to make PGC approaches more practical, reliable, and profitable. 

§ Engage ag sector commercial entities in research partnerships and further identification of 
investment and development opportunities. 

Sara Lira (Corteva Agrisciences) leads this theme. 

1. Planned Activities  

• Continue data collection in on-field trials. 

• Establish bluegrass in failed on-field trials. 

• Continue N2O emissions measures. 

• Build content in the Farmer Landowner Advisory Group (FLAG) and develop a plan to 
connect the Objective 5 team to producers. 

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

• Meet with John Deere to develop an equipment strategy.  

2. Actual Accomplishments 

• Collected data at 12 on-farm trials (soil samples and biomass samples in corn and grass). 

• Bluegrass was flown on with a drone at end of October. 

• Developed the FLAG plan outline. 

• The strategy for H20 modeling is underway. 

3. Explanation of Variance 

We experienced an N2O equipment failure and have yet to hear back from John Deere. 

4. Plans for Next Quarter  

• Implement FLAG plans. 
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• Order soil moisture sensors and develop a plan for resin N measures. 

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

o Data collection for residual herbicide experiment includes:  

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

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

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

• Missouri 

o Plots tilled and prepped for early spring weed burndown. 

o KBG will be reseeded in thin areas for 2023 field trials. 

• Iowa 
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o KBG will be established for 2023 field trials. 

o Weed control will be applied if necessary. 

o One new graduate student arrives and starts the program 

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

2. Actual accomplishments 

• Kentucky 

Corn was chopped for silage in September 2022. KBG was planted in all treatment plots. 
Plots were irrigated to establish the KBG. 

• Missouri 

The partial bluegrass establishment on the plot area's north side was better than expected 
in 2022. This area should support 2023 trials. 

• Iowa 

o A meeting was held before the annual meeting to discuss 2023 field research 
opportunities. The PGC proximity study was discussed along with other studies 
designed to evaluate interspecific competition in PGC systems. It was decided to use 
the same corn hybrids for the proximity study and the Corteva-led direct competition 
study. A seed N-fixing inoculant will be included in the proximity study to determine 
if it can replace starter fertilizer. 

o The research site was assessed in late fall to determine if PGC was successful enough 
to proceed with the experiment. Because of the 2022 drought, establishment was 
marginal, but the plan is to initiate the experiment in spring 2023 as originally 
planned.  

3. Explanation of Variance 

In Kentucky, slow emergence and low biomass precluded counting bluegrass density and 
sampling biomass in the residual herbicide experiment. Weed cover is higher than expected 
due to high weed pressure at the site and irrigation practices. Biomass will be collected in 
spring, and the percent cover occupied by the bluegrass will be assessed starting over the 
winter.  

4. Plans for Next Quarter 

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

o Overhead photos for percent cover determination will start. 

o Graduate student recruitment and interviews. 

• Missouri  

Monitor site to be used in 2023. 

• Iowa 

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

o In January, a new Ph.D. student will be onboarded to work on the competition 
experiments. 

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 
inputs. Our work will also enable the design of novel breeding strategies and the development of 
dedicated breeding programs for PGC hybrids and varieties.  

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

Shuizhang Fei Group 

1. Research Report  

• Evaluation of the Agronomic Performance of 20 Poa bulbosa Experimental Lines   

o A field trial evaluating a total of 20 Poa bulbosa experimental lines was established at 
the Sorenson Farm near Ames, IA. Our collaborator, Radix Research, provided the 
experimental lines. Hand seeding was done on September 7, 2022, with a seeding rate 
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of 7 lbs/1000 sft (304 lbs/acre). The plot size is 4 x 4 ft and is replicated three times. 
Data on genetic color, winter hardiness, spring greenup, date for the onset and release 
of summer dormancy, stand density will be collected.  

• Space Plant Evaluation Trial of USDA GRIN Accessions of Poa bulbosa and P. 
trivialis 

Seedlings raised in the greenhouse for 75 USDA GRIN accessions of Poa bulbosa and 43 
Poa trivialis accessions were transplanted to the field on October 22, 2022. The field trial 
is replicated four times with a plot size of 3 x 4 ft. Five plants were planted one foot apart 
within each replication. Data will be collected for the onset and release of summer 
dormancy and other important agronomic traits such as tiller production, winter 
hardiness, spring greenup, flowering time, reproductive maturity, and disease 
susceptibility. These data will be analyzed for genetic diversity and to guide plant 
breeding efforts later. 

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

Seedlings raised in the greenhouse for 75 USDA GRIN accessions of Poa bulbosa and 43 
Poa trivialis accessions were transplanted to the field on October 22, 2022. The field trial 
is replicated four times with a plot size of 3 x 4 ft. Five plants were planted one foot apart 
within each replication. Data will be collected for the onset and release of summer 
dormancy and other important agronomic traits such as tiller production, winter 
hardiness, spring greenup, flowering time, reproductive maturity, and disease 
susceptibility. These data will be analyzed for genetic diversity and to guide later plant 
breeding efforts. 

2. Student Advising (Fei) 

An undergraduate, Olivia Libing, enrolled in the Science with Practice course and 
participated in research related to the project’s overall goal. Specifically, Olivia tested the 
germination performance of Poa bulbosa bulbils of different sizes (large vs. small) in a 
controlled environment. Olivia will make a poster presentation at the end of the semester.  

A graduate student in the Interdepartmental Graduate major in genetics and genomics, Joseph 
DeTemple is conducting research in Dr. Fei’s lab as a rotation student. Joseph’s research is 
focused on isolating and analyzing candidate genes related to summer dormancy in Poa 
bulbosa.       

3. Publications, Presentations, Stakeholder Engagement, and Submitted Proposals 
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Dr. Fei made two presentations on the use of cool-season grasses for grain crops. One was to 
the Interdepartmental Graduate Major in Plant Biology, and the other to the 
Interdepartmental Graduate Major in Genetics and Genomics, both at Iowa State University.   

Lübberstedt Group 

1. Research Report 

• Genotype x Management Interactions with Experimental Hybrids 

Ph.D. student Memis Bilgici is working closely with CoPd Brandon Schlautman to plan 
2023 trials to compare 50 BS39-derived experimental hybrids from ISU + 2 hybrid 
checks from Corteva side-by-side on perennial groundcover (PGC) and conventional 
locations. We decided to use three environments in 2023 in IA, NE, and KS. In NE and 
KS, two different PGCs will be used: grasses and clover. If those trials are successful, 
they will allow us to complete this task in one to two years rather than over three years in 
a single location (as originally planned). This would also allow an extension in 2024 and 
subsequent years to the most recent experimental hybrids developed by the Lübberstedt 
Lab in other (organic) projects. Memis works with Brandon to complete 
phenotyping/experimental protocols for Airtable and started on seed preparation for 2023 
trials. 

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

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

2. Student Advising (Lübberstedt) 

Besides Ph.D. student Memis Bilgici, who officially started at ISU in August/Fall 2022, 
Lübberstedt will be a co-major professor for M.S. student Brooke Dietsch with Adam 
Vanous (USDA-ARS, leader of the GEM project at PI station). Brooke will be affiliated with 
RegenPGC and study fungal maize seedling diseases (e.g., Pythium) in GEM materials. 

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

Lübberstedt connected with Dieter Stelling, head of research and development of the 
breeding company Deutsche Saatveredelung (DSV; https://www.dsv-seeds.com), along with 
PD Raman and CoPd Shui-zhang Fei for an initial Zoom meeting. DSV is working, among 
other projects, on breeding perennial grasses for forage and turf. PD Raman is looking at a 
possible involvement with DSV.by.  
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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 

During this quarter, we are in a small experiment and ideation phase. This involves planning 
some smaller, contributing experiments and collecting data from the long-term experiment (such 
as the tile-drained experiment in Nashua, IA). 

1. Planned Activities  

• We used a greenhouse experiment to identify and separate roots from different plants. 

• We harvested grain at Nashua, IA, and collected fall soil samples. 

2. Actual Accomplishments  

• We used a greenhouse experiment to identify and separate roots from different plants. 

• We harvested grain at Nashua, IA, and collected fall soil samples.  

3. Explanation of Variance  

No variance occurred. 

4. Plans for Next Quarter  

• Finish a greenhouse trial to identify roots using NIR and stable isotopes. 

• Plan intensive, 2D mapping of soil and plant roots at a long-term trial near Boone, IA. 

• Plant PGC site in Missouri in combination with fertilizer and traditional cover crop plots. 

• Begin greenhouse gas measurements on the Missouri site. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals/Funded 
Grants   

• Cole Dutter (Obj. 3) submitted Ph.D. work on prairie strips to Field Crop Research, 
which heavily cites the effects work of perennial plant effect on nearby crops. 
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Dutter, Cole, L.A. Damiano, J. Niemi, B.A. Miller, L.A. Schulte, M. Liebman, M.J. 
Helmers, R.M. Cruse, and M.D. McDaniel. “Contour prairie strips affect adjacent soils 
but have only slight effects on crops.” 

• McDaniel, Marshall (CoPd). “Alternatives to Combat Increased Fertilizer Costs.” 
(Panel). Iowa Farm Bureau Annual Meeting. December 6, 2022. Discussed PGC as a tool 
to use fertilizers more efficiently.  

• Funded Grants 

o McDaniel, with a lead from Dr. Walter Suza (Iowa State University Agronomy 
Department), received a seed grant award of $50,000 for rhizoboxes that can be used 
to grow plants and view and access the root systems. This will also allow sampling of 
roots, rhizodeposits, and rhizosphere soils. We will likely use it for PGC projects. 

o Lumpkin Foundation Grant. CoPd Brandon Schlautman received a Lumpkin 
Foundation Grant; Co-PI McDaniel was involved. 

o CoPd Davis, with lead from the University of Missouri Fertilizer Working Group, 
received a grant to examine fertilizer rates and cover crop effects on yield. These sites 
will be used to compare greenhouse gas emissions from traditional cover crops and 
PGC. 

 

OBJECTIVE 4. ECOSYSTEM SERVICES & MODELING 

This Objective focuses on quantifying the provision of ecosystem services derived from PGC 
implementation. We consider a wide range of ecosystem services, including improved water 
quality, flood and drought mitigation, protection from soil erosion, carbon sequestration, and 
provision of biofuel feedstock and/or fodder. Quantification is crucial to incentivize farmers for 
ecosystem services. Amy Kaleita-Forbes (ISU) and Rob Anex (University of Wisconsin-
Madison) lead this Objective. Additional participants are Randy Clark (Corteva Agrisciences) 
and graduate student Oluwatuyi S. Olowoyeye (ISU) 

Objective 4 Tasks: Years 1 - 5 

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

§ Quantify PGC impacts on water quality. 

§ Quantify PGC ecosystem service sustainability indicators and compare them with 
conventional systems. 
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§ Quantify the limits on PGC maize stover removal.  

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

A. Planned Activities 

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

• Begin sensitivity analysis to understand key parameters influencing model outputs. 

B. Actual Accomplishments  

• PGC implemented in EPIC. 

•  Refined the baseline implementation of PGC in EPIC, considering the “best guess” 
scenario for timing and nature of field operations as well as grass types. 

• Completed the low-detail sensitivity analysis of an initial set of 40 model parameters. 
Some parameters that should be influential seem to have no effect, and to understand 
this unexpected behavior, and we are engaging members of the EPIC user community 
as well as the model development team in conversation to illuminate what is 
happening.  

C. Explanation of Variance  

None noted. 

D. Plans for Next Quarter  

With information from the sensitivity analysis, continue to refine the model’s 
implementation of PGC by focusing on getting better and more specific data for highly 
influential parameters.  

2. Quantify PGC Impacts on Water Quality 

A. Planned Activities 

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

B. Actual Accomplishments  

None during this quarter. 

C. Explanation of Variance 
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We could not do preliminary field testing this summer due to logistical constraints around 
sharing equipment and technician time. This has been delayed until spring/summer 2023.  

D. Plans for Next Quarter  

No planned activities. 

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

A. Planned Activities 

Onboard a graduate student. 

B. Actual Accomplishments  

• We onboarded a graduate student working on the project's Quantify PGC Ecosystem 
Service Sustainability Indicators and the Quantify the Limits on PGC Maize Stover 
Removal issues. 

• Obtained a new version of the STICS soil-plant model that allows intercropping of 
maize and perennial grasses. 

• Began study of STICS documentation and model structure. 

• Obtained experimental data collected from the PGC experiment conducted from 
2008-2010 at the ISU Sorenson Research Farm (Wiggans et al. 2011). 

C. Explanation of Variance 

None noted. 

D. Plans for Next Quarter  

• Simulate the PGC system studied by Wiggans et al. 2011. This system included 
unsuppressed PGC. 

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

• Explore modifications of the STICS model to represent rainfall portioning by crops. 

4. Quantify the Limits on PGC Maize Stover Removal 

A. Planned Activities 

We had not planned to undertake activities during this quarter. 
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B. Actual Accomplishments  

Identified publication (Wiggans et al., 2012) that evaluated the response of continuous 
maize with stover removal to the PGC system. 

C. Plans for Next Quarter 

Review Wiggans et al. 2012 to determine if the study and associated data can be used in a 
preliminary modeling exercise to develop a more widely applicable model capable of 
quantifying soil quality and maize yield aspects of stover removal with PGC. 

D. Explanation of Variance 

We were able to get a jump on activities. 

5. Publications, Presentations, Stakeholder Engagement, Submitted Proposals  

Olowoyeye, Oluwatuyi, Kaleita, Amy, Raman, D. Raj & Robert Anex. “Modeling Soil 
Erosion in a Perennial Ground Cover (PGC) System.” Poster presented at the Iowa Water 
Conference, Dubuque, IA, Sep. 2022. 

 

OBJECTIVE 5: SOCIOECONOMIC IMPACTS AND POLICY 

This Objective evaluates the conditions under which the proposed practices are economically 
sustainable for farmers and input suppliers in the PGC supply chain and wellbeing-enhancing for 
farmers and consumers. It integrates them by considering how PGC fits into existing policy 
frameworks. Functionally, the Objective synthesizes information from other Objectives and 
quantifies the overall value proposition for various versions of PGC. Cornelia Flora (Kansas 
State University) and Keri Jacobs (University of Missouri) lead this Objective, and Amani E. 
Elobeid (ISU) and Cynthia A. Bartel (ISU) serve as collaborators. 

Our overall team direction focuses on continuing data discussion and working toward finalizing 
the data, then communicating it to the Data Management Team. 

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

A. Current Activities  

Co-Pd Cyndi Bartel (Bartel et al.) gave two scientific presentations at the American 
Society of Agronomy, Crop Science Society of America, and Soil Science Society of 
America Annual Meeting as follows: 
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• Tri-Societies #1. Bartel, Cynthia A., Kenneth J. Moore, Shuizhang Fei, Andrew W. Lenssen, 
Roger L. Hintz, & Samantha M. Kling. “Evaluating chemical suppression treatments to alter 
the red:far-red ratio in perennial groundcovers for maize production.” (Oral presentation). 
American Society of Agronomy, Crop Science Society of America, and Soil Science Society 
of America Annual Meeting, Land Management and Conservation: Cover Crop Management, 
Baltimore, MD, Nov. 2022. 

• Tri-Societies #2 Nov. 2022 Bartel, Cynthia A., Kenneth J. Moore, Shuizhang Fei, Andrew 
W. Lenssen, Roger L. Hintz, & Samantha M. Kling. “Evaluating strip and no-till maintenance 
of perennial groundcovers for annual maize grain production.” Poster presented at the 
American Society of Agronomy, Crop Science Society of America, and Soil Science Society 
of America Annual Meeting, Land Management and Conservation: Cover Crop Management, 
Baltimore, MD, Nov. 2022. 

B. Explanation of Variance 

None noted. 

C. Plans for Next Quarter 

For the next several quarters, our team will further develop the following manuscripts: 

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

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

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

A. Planned Activities  

Use interviews and literature reviews to discover facilitators and inhibitors of perennial 
cover crop use among a range of farmers. 

B. Actual Accomplishments 

Using the Community Capitals Framework, we found this in Iowa and Nebraska: 

• Natural Capital. The use of cover crops is highly related to soil land and conditions, 
as well as the length of time the farmer has farmed and anticipates farming that land. 
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• Cultural Capital. Farmers whose norms and values include concern for soil and 
water quality are more likely to use cover crops. 

• Human Capital. Farmer age (negatively) and education (positively) are related to the 
use of cover crops and interest in perennial cover crops. 

• Social Capital. Farmers who belong to farmers’ organizations that stress ecosystem 
health are more likely to use cover crops than those who belong to mainstream 
farmers’ organizations. 

• Political Capital. Farmers who use cover crops are more likely to urge policies that 
reward their use. 

• Financial Capital. Farmers who own the cropland they farm are more likely to use 
cover crops than farmers with year-to-year leases. As investors increasingly purchase 
land outside a state and the country, the concern for soil and water quality decreases. 
Some farmers find it difficult to get bank credit to plant cover crops. 

• Built Capital. The presence of expensive machinery for tillage decreases the use of 
cover crops. 

C. Plans for Next Quarter 

We will expand the number of interviews to all states where there are field trials to 
interview cooperators and conduct focus groups with farmers and others in the value 
chain (bankers, extension agents, cooperatives, and local farm organizations). 

D. Explanation of Variance  

No programmatic variance. But with respect to our findings using the Community 
Capitals Framework, a relatively small sample size may be responsible for some of the 
results. 

E. Stakeholder Engagement 

To date, it has been through farmers' organizations and field days. 

 

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. 



 

 Year 2 - Q1 - Quarterly Progress Report 27 

1. Planned Activities 

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

• Participate in RegenPGC bi-monthly calls. 

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

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

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

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

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

2. Actual Accomplishments 

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

• Participated in RegenPGC bi-monthly calls 

• Planned and implemented education-focused evaluation activities, which included 
meetings with the Education-theme sub-group and implementation and analysis of the 
RegenPGC REU portion of RET/REU Summer 2022 post-session focus groups. 

• Continued evaluation work planning, including draft_v1 5-year evaluation work plan for 
RegenPGC project, and discussion with Raman and Kinzel. 

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

• Delivered to PD/Deputy PD of a clean set of transcript-level notes from all the meeting’s 
Q&A sessions. 

3. Explanation of Variance 

Planning, designing, and scheduling for Year 2 team and SAB interviews was postponed, in 
discussion with Raman and Kinzel, until YR2 Q4 to relieve the time burden on project Co-
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PDs since interviews were already conducted in Spring 2022. Going forward, the team and 
SAB interviews will be conducted each year in project Q4 (May 1 – July 31) ahead of each 
year’s annual meeting. 

4. Plans for Next Quarter 

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

• Participate in RegenPGC bi-monthly calls. 

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

• Present findings from RET/REU data collections in a January Education subgroup 
meeting. 

• Draft Version 2 of the 5-year evaluation work plan. 

• Develop Year 1 Evaluation Summary Report, qualitative in nature, including an 
evaluation-oriented logic model. Data sources to include Spring 2022 baseline interviews 
with team and SAB; Year 1 quarterly reports and executive summaries; project web 
content; Co-PD and SAB monthly meeting presentations and evaluator notes; Summer 
2022 REU inputs; and Annual Meeting slide decks and Q&A session materials. 

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

6. Stakeholder Engagement: Informal/ad hoc discussions with team members and SAB 
members at Annual Meeting. 

 



Page 1 of 3 

2022 RegenPGC Annual Meeting 
October 20 -21, 2022 

ISU Memorial Union, Ames IA 
2229 Lincoln Way, Ames IA 50011 

Welcome to the first Annual Meeting of the RegenPGC project. Thanks to the hard work by all of you, 
we’ve had an outstanding first 13 months since the official grant inception, and this meeting is an 
opportunity to review key accomplishments during PY1, discuss barriers we encountered, and share our 
plans for PY2.  

Just as importantly, this meeting is a chance to meet CoPDs, grad students, other key team members, 
and our Stakeholder Advisory Board (SAB). While there are no COVID protocols in place at this meeting 
side, if you’re feeling under the weather, I encourage you to wear a mask. 

As you review the agenda on pages 2 and 3, keep in mind that our team has committed to a 
conversation-heavy conference, and we’ve structured each session into a roughly 60/40 mix of 
presentation (activities and plans) and Q&A.  

Best, Raj 
D Raj Raman, PhD, PE (he/him/his) 
Project Director, RegenPGC  

Campanile Meeting Room 
The Campanile Room is located on the 2nd Floor of the ISU Memorial Union (For a building map, see: 
https://www.mu.iastate.edu/parking--maps/maps--directions/building-maps/).  

Parking 
We will distribute “Validation Tickets” when you arrive at the Campanile meeting room on October 20th. 
But it is imperative you follow the Memorial Union’s parking procedures. 

1. Entering Parking Ramp
• As you enter the ramp, take a parking ticket (“original ticket”).
• Keep that ticket with you.

2. Exiting the Ramp (No need to stop at the Pay Station)
• Insert your “original ticket” in the ticket slot at the exit gate.
• After a dollar amount pops up, insert your “validation ticket” in the ticket slot.
• The gate will lift, and you can exit the ramp.

RegenPGC Reception – Oct. 20 
The reception will take place from 6-8:30 pm at the Reiman Gardens’ Hunziker House. We will serve a 
“heavy hors d’oeuvres” menu, and there will be a hosted bar. Free parking is provided.   

For out-of-town visitors, please note that to properly locate Reiman Gardens on a virtual map, you will 
need to enter the location as “intersection of University Boulevard and South 16 Street Ames”.  

Exhibit 1
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Thursday, Oct. 20 - Memorial Union Campanile Room  

  Presenter(s) 

7:30 - 8:30 Full Breakfast Buffet & Coffee  Raj Raman & Anne Kinzel  

8:30 - 9:15 Welcome & Meeting Overview  Raj Raman 

9:15 - 9:50 RegenPGC Vision and Progress  Raj Raman 

9:50 - 10:00 Break 

10:00 - 10:30  Understanding the Interconnections – A walk 
Through AirTable 

Brandon Schlautman & Raj 
Raman  

10:30 - 11:05  Obj 2: Plant Breeding & Genetics Thomas Lübberstedt & 
Shuizhang Fei  

11:05 - 11:45 Obj 3. Soil Health & Nutrient Management  Marshall McDaniel, Morgan 
Davis & Dan Andersen  

11:45 - 12:00 Break  

12:00 - 12:50 Lunch Buffet Campanile Room 

12:50 - 1:00 Break  

1:00 - 1:40 Obj 1: Crop Ecology & Management  Scott Flynn  

1:40 - 2:15 Obj 4: Ecosystem Services & Modeling Amy Kaleita & Rob Anex  

2:15 - 2:30 Break  

2:30 - 3:20 Obj 5: Socioeconomic Impacts & Policy Keri Jacobs & Cyndi Bartel 

3:20 - 4:00  Research Interconnections  Brandon Schlautman  

4:00 - 4:30 Data Management & Citizen Science  Brandon Schlautman  

4:30 Adjourn until reception    

6:00 – 8:30  Reception - Reiman Gardens Hunziker House  

 

Friday, October 21- Campanile Room 

  Presenter(s) 

7:30 - 8:30 Full Breakfast Buffet & Coffee  Raj Raman & Anne Kinzel  

8:30 - 9:00 Celebrating our Students - I Graduate Student ‘Elevator 
Presentations’ 

9:00 - 9:40 Celebrating our Students II - Educational 
Efforts 

Ken Moore 

9:40 - 9:50 Break  

9:50 - 10:20 Extension Linkages  Dan Anderson 

10:20 - 11:00 Commercialization Steps Sara Lira 

11:00 - 11:10 Break  
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11:10 - 11:40 SAB Panel Ray Gaesser, Joe McClure, Kevin 
Morris & Hilary Nichols 

11:40 -11:50 NIFA Closing Comments  John Erickson, NIFA   

11:50 - 12:00  PD Closing comments Raj Raman 

12:00 -12:30  Box Lunch - General Adjournment  

12:00 - 12:45 SAB Debriefing Session SAB, NIFA rep(s), Theme 
Leaders, and PD/DD  

 
 



 

 


