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Executive Summary 

Overview 

The College of Agricultural, Consumer and Environmental Sciences 

The College of Agricultural, Consumer and Environmental Sciences (ACES) at the University of Illinois at Urbana-Champaign strives to 

discover, advance, and integrate new knowledge to ensure nutritious and safe food, sustainable and innovative agriculture, strong and 

economically resilient families and communities, and environmentally sustainable use of natural resources to benefit the people of 

Illinois and the world. The College of ACES conducts world-class educational and research projects that play key roles in national and 

international research initiatives in biological, physical, social, and economic sciences. The scope of the college has broadened 

dramatically since its founding in 1867, while its purpose remains focused on advancing scientific knowledge that makes life better, 

healthier, safer, and more profitable for people in Illinois and around the world. ACES research and education centers, located throughout 

the state, provide a vital testing ground where research can generate practical applications that benefit consumers, farmers, commodity 

groups, agricultural organizations, environmentalists, conservationists, government agencies, industry, and business. 

Accordingly, the 2020-2025 ACES Strategic Plan (httr2s://aces.illinois.edu/strategic-r2lan) aligns with the campus strategic plan and the 

college's guiding principles to address grand challenges related to food and agriculture, families and communities, and the 

environment. In Fall 2020, each academic unit within ACES completed action plans designed that collectively intent to: 

• Foster scholarship, discovery, and innovation 

• Provide transformative learning experiences 

• Make a significant and visible societal impact 

• Steward current resources and generate additional resources for strategic investment 

ACES is an interdisciplinary community of scholars and learners, spanning life sciences, social sciences, and engineering, committed to 

addressing societal challenges related to food, agriculture, environmental sustainability, and human well-being. ACES has a workforce of 

more than 1,400 people including 182 full-time tenure system faculty, 63 full-time specialized faculty, and 658 Extension employees. The 

ACES student body consists of 2,820 undergraduate students and 756 graduate students. 

University of Illinois Extension 

Extension is a centrally budgeted unit, which resides in ACES and reports to the Dean. Federal, state, and county resources support 

Extension's mandate to serve residents of Illinois in every county. As part of its more than $58M annual budget, Extension received over 

$10M in federal Smith-Lever funds to conduct agricultural extension work in 2021. This federal investment requires one-to-one state or 

local matching contributions. 

Several changes occurred to Illinois Extension's programmatic infrastructure in 2021. Extension launched a new program area, Integrated 

Health Disparities, which strategically expands outreach to vulnerable populations. After significant input from stakeholders, the 

Agriculture and Natural Resources program area transitioned into two separate program areas: 1) Agriculture and Agribusiness and 2) 

Natural Resources, Environment, and Energy. Each new program area has a dedicated state program leader to provide programmatic 

oversight and expertise. 

https://aces.illinois.edu/strategic-plan


To address anticipated pandemic-related budget shortfalls, the University of Illinois at Urbana-Champaign offered a financial incentive to 

staff eligible for retirement in 2021. Four of the five Extension field operations administrators elected to retire during the summer of 2021, 

including the Associate Director of Field Operations and all three Regional Directors; this created vacancies in key Extension leadership 

roles. This unprecedented situation presented an opportunity for Extension leadership to pause and engage Extension staff in discussions 

to explore how changes to administrative structures, roles, and support could increase organizational effectiveness and capacity. 

Extension's Director, Dr. Shelly Nickols-Richardson, will announce any changes to the administrative organizational structure in FY 2022. 

The Office of Research - The Illinois Agricultural Experiment Station 

The Illinois Agricultural Experiment Station (IAES) is a subsidiary unit of ACES managed in the Office of Research with a statutory federal 

mission to conduct original research, investigation, and experiments which contribute to the establishment and maintenance of the 

agricultural industry in the United States. The IAES is a federal-state research partnership funded through the Hatch Act of 1887, which 

requires a one-to-one matching state investment. The IAES also participates in the Animal Health and Disease capacity program, 

collaborating with the College of Veterinary Medicine. 

Hatch-funded activities at Illinois encompass research on all aspects of agriculture, including: 

• Soil and water conservation and use 

• Plant and animal production, protection, and health 

• Processing, distribution, safety, marketing, and utilization of food and agricultural products 

• Forestry, including range management and range products, multiple use of forest rangelands, and urban forestry 

• Aquaculture 

• Family and consumer sciences 

• Food sciences and human nutrition 

• Rural and community development 

• Sustainable agriculture 

• Molecular biology 

• Biotechnology 

Hatch-Multistate funding supports cooperative research employing multidisciplinary approaches. The IAES collaborates with other state 

agricultural experiment stations, the USDA Agricultural Research Service, and other colleges and universities to solve problems that 

concern more than one state. McIntire-Stennis funds are allocated directly for forestry research. 

College of ACES Budgeting 

The College of ACES has a budget of more than $118M. Over the past two budget cycles, ACES has diligently worked to reduce 

dependence on state funding and to internally adjust to a new university budget model (Integrated and Value-Centered Budgeting 

(IVCB)). As part of the change in campus budget practices, the College of ACES is absorbing a scheduled reduction in centrally allocated 

finance by generating increased tuition revenue and other funding streams. Additionally, the college has implemented budget 

management strategies to generate more sustainable funding platforms for research, teaching, and Extension activities through 

improved return on state-funded investments and expanding nonstate funding streams. 

Changes in the College of ACES 

In August of 2021, Dean Kimberlee Kidwell was named Associate Chancellor for Strategic Partnerships and Initiatives for the University of 

Illinois. Dr. German Bollero is currently serving as Interim Dean, Associate Dean of Research, and Director of the Illinois Agricultural 

Experiment Station. Dr. Alex Winter-Nelson, Associate Dean of International Programs, is currently serving as Acting Associate Dean of 

Research and Acting Director of the Illinois Agricultural Experiment Station. Dr. Mary Arends-Kuenning, Associate Professor of Agricultural 

and Consumer Economics, is currently serving as Acting Associate Dean for International Programs. 
Critical Issue: Community Involvement, Inclusion, and Leadership 

Hatch and Multistate Hatch funds supported research under the Community Involvement, Inclusion and Leadership Critical Issue, including: 

• Youth and emerging adult leadership education to illustrate how this population understands the concept of leadership in general 

and their own practices in particular 

• The recent recession effects on children's cognitive, socioemotional, behavioral, and physical health over time within the context of 

their families, schools, and communities 

• The impact of energy infrastructure development on rural farms 



• Improving the ability of judicial courts to properly consider safety issues related to intimate partner violence, particularly among 

divorcing parents involved in custody and visitation disputes 

Through these projects and others, ACES has used Hatch and Multistate Hatch funds to research community involvement, inclusion, and 

leadership. 

In 2021, Extension provided 791 educational sessions, including 445 on line learning opportunities. More than 22,000 participants 

attended sessions aimed at supporting thriving youth, connectedness and inclusion, and leadership development. In addition, more 

than 19,500 4-H club affiliations provided opportunities for positive youth development with the support of 2,636 adult club volunteers 

across the state. Extension educators and program coordinators provided training and support to more than 6,445 volunteers who 

connect with residents in their communities through the signature Master Gardener, Master Naturalist, Money Mentor, and 4-H programs. 

Collectively, volunteers devoted nearly 490,000 hours in service to their communities, which is valued at more than $14M. 

Illinois Extension collaborated on a variety of multistate Extension activities in 2021 to support thriving youth, families and communities. 

Extension educators collaborated with 4-H staff from around the country in the National Association of Extension 4-H Youth Development 

DEi Working Group to advance diversity, equity, inclusion, and access (DEIA) in 4-H and through the True Leaders in Equity Institute. 

Educators also collaborated with Extension colleagues from nine states on the Thriving Youth Champion Workgroup to promote 

implementation and education of the 4-H Youth Thrive Model. As part of this work, educators interviewed 4-H members from multiple 

states and coded qualitative results to examine the impact of the COVID-19 pandemic on the ability of youth to thrive. In another 

multistate collaboration called Pulaski Proud, on line meetings provided a platform for 4-H youth to compare and contrast their 

experience of living in Pulaski County across multiple states, which created connections and fostered learning. Currently, a new 

multistate opportunity is underway to pilot and evaluate a curriculum to foster civic engagement in middle school and high school 

students. The North Central 4-H Program Leaders met monthly to collaborate around shared mission mandates, including institutional 

and programmatic innovation as a response to COVID-19 as well as strategies for advancing our collective DEIA mission. 

Through other multistate efforts, Illinois Extension worked with colleagues from Purdue Extension and The Ohio State University to 

develop and pilot test a model for Recovery Oriented Systems of Care (ROSC) that uses a complex adaptive system to solicit, organize, 

manage, and evaluate community responses to substance use disorder. Another collaboration with Purdue Extension and Iowa State 

Extension focused on developing the Extension Community Development Library, an on line platform for Extension professionals seeking 

community development programs and resources. 
Critical Issue: Economic and Workforce Development 

Hatch and Multistate Hatch supported research under the Economic and Workforce Development Critical Issue, including: 

• Analyzing the local, state, federal and international laws that significantly impact agriculture and natural resources 

• Working to understand farmer adoption behavior for genetic technology and the impact that providing information has had on 

dairy sector productivity growth 

• Analyzing price dynamics in agricultural commodity markets with specific emphasis on corn, soybeans, and other field crops 

important to the U.S. Midwest 

• Assessing the value of USDA reports in the electronic era by identifying the efficient price return variance of corn and soybean 

futures prices following the report release 

• Measuring the impact on economic and environmental outcomes of new technologies in the food and agricultural system (such as 

applications of modern data sciences towards nitrogen management, water management, climate resilience, and post-farm 

logistics) 

• Determining how, theoretically and empirically, information produced by and the actions of governments in commodity-producing 

countries can impact market volatility 

Hatch projects integrated with Extension included: 

• Surveying Illinois farmers to identify the prevalence of major stressors (financial, economic, environmental, and interpersonal) 

• Assessing the prevalence of mental health conditions 

• Assessing the prevalence of physical and mental health conditions and agricultural injury 

Extension focused on key contributors to a strong economy, including increased economic vitality within Illinois communities, increased 

workforce preparedness and advancement, and improved financial wellbeing among Illinois residents of all ages. Collectively, Extension 

offered more than 3,000 educational sessions attended by more than 151,000 participants to address economic vitality, promote 

workforce development, and support financial wellbeing. With Internet connectivity as a continued priority, Extension offered free Wi-fi 



access from the parking lots of some of its 115 Illinois offices as part of the American Connection Project. Extension's partnership with 

the Jackie Joyner-Kersee Center in East Saint Louis expanded through a new collaboration with the Donald Danforth Plant Science 

Center. This powerful partnership will create a hands-on STEM education and work force development pipeline from kindergarten 

through adulthood that provides opportunities for people to develop marketable skills in urban agriculture, innovation, and 

entrepreneurship while learning about the importance of food production and improving their own communities' access to nutrition. The 

East Saint Louis 2020 unemployment rate of 10.4% far exceeded the state unemployment rate of 6.5%, which demonstrates a critical 

need for this partnership. 

Disaster preparedness is essential for mitigating impacts on community vitality and the economy. Extension collaborated in multistate 

program development and training to activate a volunteer reception center in the event of a disaster; to educate livestock producers, 

specialty and row crop farmers, and ranchers on the importance of disaster preparedness in all facets of their operation; and to 

design AgReady, an adaptation of the Ready Business curriculum. Extension field staff played a leadership role in facilitating multistate 

associations focused on disaster preparedness. One educator chaired the Extension Disaster Education Network (EDEN) and the EDEN 

national conference. An Extension county director chaired the Disaster Ready Quad Cities coalition that focuses on volunteer 

management, donations management, and long-term disaster recovery efforts influencing four counties on the Illinois-Iowa border. 

Other multistate collaborations support economic vitality for rural communities and agricultural operations. The Midwestern Hemp 

Database, administered by an Illinois Extension commercial agriculture educator, leverages grower-collaborator networks and university 

research stations to provide research-backed regional insight into agronomic performance and cannabinoid development of industrial 

hemp varieties. Celebrating REtail, Accommodations, Tourism and Entertainment by Building Rural Innovations and Developing Growth 

Economies (CREATE BRIDGES) is a multistate extension project, piloted in 2021, that supports retail and hospitality sector businesses and 

their workforce in rural regions of Illinois and partner states. 
Critical Issue: Safe, Healthy Environments and Behaviors 

Hatch and Multistate Hatch supported research under the Safe, Healthy Environments and Behaviors Critical Issue, including research on: 

• Mechanisms regulating human fat sensory perception and their role in the physiological processes that regulate fat metabolism 

• Policies, systems, and environmental factors that influence the consumption and waste behaviors of children and their families, 

particularly in a school setting 

• Impacts of obesity on nutritional status during and following pregnancy among rural populations of women participating in the 

Women, Infants, and Children program 

• How early nutrition affects the interactions between microbiome development, growth trajectories, and risk of childhood obesity 

• Impact of environmental estrogens on cardiovascular disease and metabolic health of women in Illinois 

• How parental leave affects different outcomes in families and at work and the identification of policies that will benefit children, 

parents, and the economy as a whole 

• Safety of botanical estrogenic dietary supplements on breast cancer metastasis 

Hatch projects integrated with Extension included work to determine the intention and actual use of diabetes-related apps by diabetes 

clinicians and health care administrators; continuation of the Community Participation and Genomic Integration for Health (CPgl4H) 

project that provides a unique research opportunity as studies addressing gene-environment interactions in the pathogenesis of obesity 

or weight gain trajectories are lacking; programming that targets tobacco use (the leading preventable cause of death in the United States 

with enormous costs to individuals, their families, and our communities); and a project to investigate the effect of thermally abused 

frying oil on subsequent metastasis from bone to visceral tissues (there has been considerable breast cancer research related to 

treatment, however a less-investigated area that is critically important is metastasis - especially late-stage when there is metastasis to the 

bone). 

In 2021, nearly 190,000 participants attended 10,274 educational sessions; 60% of these sessions were delivered by Extension through live 

or asynchronous (structured and self-directed) on line formats to promote healthy behaviors and make health-positive changes to the 

environments people live, learn, play, and grow. Extension's collective Illinois Nutrition Education Programs { INEP), comprised of 

the SNAP-Ed and EFNEP programs, targeted geographical areas throughout Illinois where vulnerable populations are highest. Direct 

education targeted populations most vulnerable to chronic diseases highly correlated with behavioral choices around nutrition and 

physical activity. In 2021, more than 1,200 community partnerships were developed or nurtured with K-12 schools, early childhood 

centers, community-based agencies and centers, and emergency food sites to extend resources and maximize opportunities to support 

healthy behavioral choices and environments. Target audiences of Extension's core programs to support physical health and mental 

health included youth (e.g., 4-H Health Rocks, 4-H Your Thoughts Matter, 4-H Cooking 101) and professionals who engage with youth to 



employ practices that create safe environments (e.g., Trauma Informed Classrooms, Youth Mental Health First Aid). Other audiences 

include farmers and farm families (Farm Mental Health, AgrAbility), caregivers, veterans, and individuals looking for reliable and objective 

sources to inform decisions about their health. 

Extension launched a new multi-disciplinary initiative in 2021: Health Equity Achieved Together Project. This project promotes 

collaboration between Illinois SNAP-Ed and other programs within Extension through funding to develop and implement innovative 

strategies to improve health outcomes and reduce community barriers to adopting healthier lifestyles. A key component is engaging with 

local stakeholders and community members to inform design and implementation of the local efforts. 

Illinois Extension Family and Consumer Sciences educators served as members of multistate and national groups such as the National 

Extension Association of Family and Consumer Sciences Awards Training Subcommittee, Be Healthy Quad Cities Coalition, All Our Kids 

Network, and the Food Rescue Partnership. One educator, serving as Co-Primary Investigator on a Walmart Healthy Habits Grant, 

participated in meetings with colleagues in the North Central Region to discuss implementation and delivery methods associated with 

the grant. A team of educators completed the Ohio State University-led Trauma Informed 101 train-the-trainer course and subsequently 

offered the program to Illinois Extension educators to build organizational capacity around creating trauma-informed educational 

experiences. 
Critical Issue: Safe, Plentiful, and Accessible Food Supply 

Hatch and Multistate Hatch supported research under the Safe, Plentiful and Accessible Food Supply Critical Issue, including: 

• Determination of photosynthetic productivity of different commercial corn and soybean varieties on a whole-plant basis in 

response to differing levels of management inputs 

• Generation of geospatial datasets and analytical methodologies to improve our understanding of the nitrogen cycle in corn-based 

cropping systems 

• Development of new, high-yielding soybean varieties for farmers that will help increase profitability 

• Implementation of a redesigned wheat breeding strategy to achieve faster rates of genetic improvement for economically 

important traits 

• Improvement of farm management based on practical livestock care decisions as well as utilization of digital technology to 

improve efficiencies in livestock systems 

• Contributions to potential development of a vaccine for cryptosporidium parvum 

• Improving the safety of Hispanic-style fresh cheeses. 

Hatch and Multistate Hatch supported research under the Safe, Plentiful and Accessible Food Supply Planned Program also focused on: 

• Characterization of the mechanisms regulating skeletal muscle growth in livestock to increase rate and efficiency of muscle growth 

• Development of user-friendly new technologies (e.g .. smart packaging) for monitoring the quality and safety of food products and 

for inactivating pathogens to reduce food waste and increase food safety 

• Translation of state-of-the-art quantitative genetics approaches to result in real, tangible benefits to crops grown in Illinois 

• Improving treatment of bacterial spot diseases caused by Xanthomonasspecies that negatively impact production of vegetable 

crops (sue as tomato, pepper, pumpkin, and squash) 

Hatch projects integrated with Extension included research focusing on: 

• Yield loss caused by plant-parasitic nematodes on economically important crops 

• Soil copper and lead accumulation and impacts on microorganisms relevant to profitable and safe vegetable production 

• Nitrogen cycling and management in perennial cropping systems 

• Herbicide resistance mechanisms not caused by changes in the herbicide target site 

• Corn rootworm control methods and improved decision-making procedures for rootworm management 

• Effective management of bitter rot disease of apple 

• Consumers' choices and behaviors regarding fruits and vegetables 

• Small-scale and very small-scale farmers and growers use of water for agricultural operations 

• Bats with the goal of controlling crop pests, which has important implications for ecosystem health and the economics of large-

scale production agriculture 

With an overarching goal of maintaining a safe and accessible food supply, Extension outreach aimed to improve the quality and quality 

of food sources and products, increase food safety, and decrease food insecurity. In 2021, nearly 57,000 participants attended more than 

1,300 educational program sessions to address this critical issue. Agriculture and Natural Resources {ANR) educators responded to 



5,800 inquiries to support crop and livestock producers who are essential contributors to the food supply. Several conferences and 

institutes converted from in-person to on line live and asynchronous formats including CropFlix (historically the annual Crop Management 

Conference), the Illinois Specialty Crop Conference, and the Southern Illinois Fruit and Vegetable School. Extension-supported volunteers 

managed 123 active food donation gardens throughout the state that generated nearly 168,000 pounds of donated produce valued at 

nearly $242,000. SNAP-Ed educators helped emergency food site personnel take action to remove barriers to healthy food selection 

among vulnerable populations. A variety of food safety courses provided food producers, food managers, Cottage Food operators, food 

handlers, and gardeners with safe ways to harvest, handle, and store food products. 

Multistate Extension activities in 2021 included jointly planned conferences and delivered conference sessions. Audiences from multiple 

states attended the Bi-State Crops Conference, the Bi-State Garden Conference, the Bi-State Small Farms Conference, the Driftless Region 

Beef Conference, and the Four-State Dairy Nutrition and Management Conference. In addition, Extension educators joined colleagues 

from other states to serve on relevant networks, committees, and associations. These efforts included: the Partnership for Food Safety 

Education, the National Extension Association of Family and Consumer Science National Mentoring and Leadership Committee, the North 

Central Food Safety Extension Network, Tri-State Extension Networking, the Organic Agronomy Training Service Midwest Advisory 

Committee, and the Midwest Cover Crops Council. Extension educators and University of Illinois researchers participated on a University 

of Maryland-led multi-institutional team to establish a Dashboard for Agricultural Water Use and Nutrient Management (DAWN). 
Critical Issue: Thriving Natural Resources 

Hatch and Multistate Hatch supported research under the Thriving Natural Resources Critical Issue through projects that focused on: 

• Individual and interactive ecological effects of climate change, land use practices, stakeholder use, and invasive species on fish 

communities and aquatic ecosystems 

• Understanding how birds' use of habitat affects population dynamics in order to inform how natural resource managers effectively 

manage habitats 

• The utilization and integration of modern analytical instruments and techniques to provide information on physical properties, 

chemical processes, and biological processes occurring in soil systems 

• Improvements in the design of ground source heat pumps 

• An investigation into plant pigments in wild, weedy, and cultivated amaranth species to improve our understanding of agronomic, 

adaptive, and nutritional traits within the genus 

• An investigation into how agricultural management and environmental parameters affect emissions of the greenhouse gas nitrous 

oxide 

• An evaluation of land-use and cropping systems on water availability and water quality and determination of alternative crop and 

water resource management practices 

• Work addressing the effects of biochar use in animal mortality management 

• The identification of genetic regulators in maize with the goal of optimizing maize plants for greater yield and resource use 

efficiency 

• Continuation of the Program in Ecology, Evolution and Conservation Biology (PEEC supports students conducting research in 

ecosystem health and restoration, conservation biology, biodiversity in agricultural and natural landscapes, agriculture and land­

use change, and anthropogenic effects on ecosystems) 

• The development of small, smart soil sensors that can be mounted on existing equipment 

Hatch projects integrated with Extension included work to refine and improve the practice of denitrifying bioreactors to mitigate 

agricultural drainage nitrogen losses for societally-desired clean water outcomes, the use of wireless transmission for simultaneous 

measurement of salient features of soil properties and processes through the propagation path, the conducting of trials to develop 

valuable information to golf course superintendents and other turf managers for managing dollar spot, and a project that demonstrates 

the potential adaptation of high yielding perennial energy crops with comparable economic benefits and environmental services. 

Overall, Extension hosted more than 1,800 educational sessions (attended by more than 86,000 participants) to improve engagement 

with home and community landscapes and to enhance or sustain natural resources. More than 50% of educational sessions were offered 

on line or through asynchronous methods. Extension's Agriculture and Natural Resource (ANR) teams delivered 262 statewide webinar 

sessions and posted 282 new videos to Extension's' website, which leveraged a statewide network of experts and increased access to 

environmentally focused programming across the state regardless of local expertise. ANR teams responded to 5,400 inquiries for on­

demand expert consultation to meet the needs of residents for customized information to support decision-making. Despite challenges 

associated with ever-changing COVID-19 pandemic restrictions and guidance in 2021, Extension supported core and continuing education 

training for 3,720 active Master Gardener and Master Naturalist volunteers. These volunteers donated more than 232,000 hours of service 



to their communities and responded to more than 83,000 inquiries for assistance from residents with horticulture needs. Master Gardener 

volunteers supported 278 community gardens throughout the state, which provided a venue for experiential learning, therapeutic 

opportunities, and local food production. 

Several multistate Extension activities addressing the environment focused on continued collaborations from prior reporting years. 

Extension participates in the North Central ANR Program Leaders group through monthly meetings and an annual retreat to share 

programming resources. Extension also participates in the Illinois-Indiana Bi-State Ag Group, a team of Illinois and Indiana Extension 

educators that plans three to five joint programs annually. Additionally, Extension serves on a North Central Region committee discussing 

climate change programming. An Illinois Extension commercial agriculture educator serves as the North Central Region Director for 

the National Association for County Ag Agents. Other educators collaborated with colleagues from other land-grant institutions to design 

a Master Watershed Steward training curriculum for Master Naturalist volunteer continuing education and to provide Gardening in the Air, 

a virtual half-day event focused on an ala carte menu of nine gardening, environmental, and nature-related sessions. This bi-state virtual 

learning opportunity provided an alternative to the in-person gardening days not feasible in 2021 due to the pandemic. The successful 

inaugural program sparked plans to offer as a semi-annual event in the future. 

Merit and Scientific Peer Review Processes 

Updates 

None. 

Stakeholder Input 

Actions to seek stakeholder input that encouraged their participation with a brief explanation 

The College's leadership interacts frequently and significantly with internal university organizations and external stakeholders who 

represent themselves or larger organizations. In general, external stakeholders include individual agricultural producers, agricultural 

commodity organizations, state and federal legislators and agencies, academic and corporate partners, and international partners. 

In FFY 2021, the Associate Dean for Research/Director of the Illinois Agricultural Experiment Station interacted with stakeholders as noted 

below: 

1. Service on the Board of the Illinois Nutrient Research and Education Council 

2. Meeting virtually or in-person on multiple occasions with leadership and members of the Illinois Farm Bureau, Illinois Corn 

Marketing Board, Illinois Corn Growers Association, Illinois Soybean Association, Pork Producers, Illinois Beef, and other 

organizations 

3. Collaborative activities with corporate partners including Bayer, Syngenta, Wyffels Seeds, GDM, Burrus, ADM, Tate and Lyle, 

Growmark, Agrible, and Kraft Heinz 

4. Service as a member of the joint steering committee of the University of lllinois/Corteva partnership to coordinate collaborative 

efforts in research, education, and outreach between the two organizations 

5. Participation in the meeting of the Illinois Agricultural Legislative Roundtable in January 2021 (virtual meeting that included IFB, 

multiple commodity organizations, and other educational institutions in Illinois that have agricultural programs) 

6. Working with representatives of the Illinois Corn Growers Association on development of an internal seed grant program associated 

with an award from the Regional Conservation Partnership Program 

7. Participating in virtual meetings of the Illinois-Indiana Sea Grant advisory committee 

8. Virtual meeting with members of the Illinois House Delegation or their staff to discuss issues of importance in agricultural research 

9. Virtual meetings of the North Central Region AES directors in March of 2021 

10. Virtual meeting with External Advisory Committee of the Division of Nutritional Sciences in the College of ACES 

11. Participating as a member of the advisory committee for the UIUC Institute for Sustainability, Energy, and Environment 

Beyond these engagements of the Director of the Illinois Agricultural Experiment Station, each department in the College of ACES has 

external advisory committee members representing the private sector, governmental agencies, and not-for-profit organizations. These 

individuals are invited to virtual and on-campus sessions. 



Methods to identify individuals and groups and brief explanation 

The COVID-19 pandemic dramatically increased reliance on on line communication, which increased proficiency with virtual meeting 

tools such as Skype, Zoom, and Microsoft Teams. 

Methods for identifying stakeholder groups varied across departments with each department working with its internal Departmental 

Faculty Advisory Committee (DFAC) and External Advisory Committee (EAB) to identify stakeholders from whom to seek input. Some 

examples from specific departments are presented here. 

The Department of Animal Sciences is establishing a new EAB for the Feed Technology Center 

(https://aces.illinois.edu/research/facilities/feed-technologY.-center). The department will host meetings with the Illinois Pork Producers 

Association Board of Directors, the Illinois Beef Association Board of Directors, the Illinois Farm Bureau, and the Corn Growers 

Association. The department head participated in the Illinois Livestock Development Group meetings, attended the Illinois State Fair, the 

Illinois Pork Expo, and participated in several commodity group meetings. 

The Department of Food Science and Human Nutrition meets annually with stakeholders from industry, government, and academia 

(FSHN External Advisory Committee) to solicit input on research and scholarly activities. The committee structure was modified slightly to 

be more responsive to undergraduate focal areas such as Dietetics, Hospitality Management, Food Science, and Human 

Nutrition). Collaborative discussion with faculty provide feedback to the department. FSHN alumni are invited to various events and 

respond to surveys asking for input. The Center for Advanced Research in Drying has two annual meetings with stakeholders, including 

industry representatives. 

The Department of Natural Resources and Environmental Sciences identified stakeholders and collected stakeholder input through: 

1. Sharing results from a project focusing on the effects of herbicide, reseeding of native plants, and prescribed fire on invasive plants 

with the Iowa Department of Natural Resources, the Missouri Department of Conservation, and The Nature Conservancy 

2. Working with natural resource managers and the farming community to enhance research results from work with insectivorous 

bats in controlling crop pests 

3. Conducting bat walks as part of public outreach activities along with on line presentations 

4. Presenting at the 2021 Society of Wetland Scientists conference in June 2021, which was attended by academic ecologists, land 

managers, restoration practitioners, and government agency personnel involved in natural resource management 

5. Collaborating with natural resources managers to study the use of habitats by birds to understand why certain species populations 

increase or decrease 

6. Targeting agriculture and soil science conferences and peer-reviewed journals to improve the aquatic environment with nitrogen 

and phosphorous management 

7. Engaging with farmers interested in ways to evaluate and document benefits of soil stewardship 

8. Presenting at the Practical Farmers of Iowa annual conference and the Pennsylvania Sustainable Agriculture Association. 

Methods for collecting stakeholder input and brief explanation 

ACES researchers present research results and intermediate reports in forums that allow stakeholders to provide input and feedback. 

Stakeholder feedback is also secured during annual meetings of departmental external advisory committees and other informal 

engagements with organizations. 

In FFY 2021 Hatch and Multistate Hatch supported research under the Safe, Plentiful and Accessible Food Supply Critical Issue was 

presented at national and international conferences including: 

• Society of Nematologists 

• Soil Science Society of America 

• Crop Science Society of America 

• American Society of Agronomy 

• American Association of Candy Technologists 

• International Congress of Plant Pathology 

• International Association for Food Protection 

• Waste Food Action Alliance 

• Institute of Food Technologists 

• American Chemical Society 

• Maize Genetics Conference 

https://aces.illinois.edu/research/facilities/feed-technology-center


• North Central Weed Science Society 

• Weed Science Society of America 

In FFY 2021 Hatch and Multistate Hatch supported research under the Community Involvement, Inclusion and Leadership Critical Issue 

was presented at national and international conferences including: 

• National Council on Family Relations 

• Society for Research in Child Development 

• Illinois Farm Bureau 

• International Food Policy Research Institute 

• World Bank 

In FFY 2021 Hatch and Multistate Hatch supported research under the Safe, Healthy Environments and Behaviors Critical Issue was 

presented at national and international conferences including: 

• Association for Chemoreception Sciences 

• Women's Malignancies Program Seminar Series 

• Food Waste Action Alliance 

• Society for Food Nutrition Education and Behavior 

• Society for Research in Child Development 

• International Society for Developmental Psychobiology 

• European Society for Pediatric Gastroenterology, Hepatology and Nutrition 

• Nutrition 2021 

• International Association for Relationship Research 

In FFY 2021 Hatch and Multistate Hatch supported research under the Economic and Workforce Development Critical Issue was presented 

at national and international conferences including: 

• Agricultural and Applied Economics Association 

• Illinois Bar Association 

• Leadership Educators Institute 

• National Leadership Symposium 

• World Food Center 

• USAID Feed the Future Innovation Labs 

• Commodity and Energy Markets Association 

• International Symposium of the JP Morgan Center for Commodities 

• Asia-Pacific Association of Derivatives 

• French Finance Association 

• Centrec 

• Ulven Conference on Environmental Economics 

• Southern Economics Association Meetings 

• Canadian Environmental and Resource Economics Association 

In FFY 2021 Hatch and Multistate Hatch supported research under the Thriving Natural Resources Critical Issue was presented at national 

and international conferences including: 

• Society of Experimental Biology 

• Environmental Change Initiative 

• Center for Behavior, Institutions, and the Environment 

• Nature Conservancy 

• World Soil Day Celebration 

• Soil Science Society of America 

• Iowa Department of Natural Resources 

• Missouri Department of Conservation 

• Orthopedic Research Society 

• Conference of Research Workers in Animal Disease 



• North American Porcine Reproductive and Respiratory Syndrome Conference 

• Illinois Mosquito and Vector Control Association 

• Ecological Society of America 

• Mycological Society of America 

• Urban Wildlife Institute 

• Bureau of Land Management 

• American Society of Mammalogists 
A statement of how the input will be considered and brief explanation of what you learned from your stakeholders 

At the college level, stakeholder input plays a critical role in the hiring of new faculty members. Positions that were filled or are in process 

include: 

• Assistant Professor of Agricultural Finance, Farm, and Risk Management 

The person in this position evaluates credit and risk carrying abilities of financial institutions and farms, and provides producers, 

policy makers, and agribusiness professionals with research-based analyses and information on profitability and risk management. 

• Assistant/Associate Professor of Environmental Economics 

The person in this position addresses issues at the intersection of agriculture and the environment, including challenges posed by 

climate change. 

• Assistant/Associate Professor of Sustainable Agriculture 

The person in this position studies issues at the intersection of agricultural and environmental systems such as soil health, carbon 

sequestration, water quality, and habitat conservation. 

• Assistant Professor of Agricultural Commodity Markets 

The person in this position focuses on analyses of fundamental supply, demand, and policy factors impacting grain and livestock 

commodity markets. 

• Assistant/Associate/Full Professor of Field Crop Production 

The person in this position blends applied research and scientific communication through Extension and course instruction in field 

crop agronomy. 

• Assistant Professor of Adaptive Genomics of Livestock 

The person in this position will fill a critical void and create opportunities in this rapidly emerging area of high relevance to animal 

agriculture. 

• Assistant Professor of Computational Biosystems Engineering 

The person in this position will build a strong externally funded research program that focuses on design, implementation, and 

application of computational and data science methodologies and platforms. 

The Department of Food Science and Human Nutrition (FSHN) well illustrates the manner in which departments process and use 

stakeholder input to yield outcomes (such as decisions on staffing needs). Stakeholders reported, for example, that food safety is a 

growing concern. FSHN responded by working with Pratik Banerjee (Associate Professor in FSHN with a 40% Extension appointment) to 

create a process for training. The Council for Food Science Administrators (CFSA) developed a white paper on the lack of funding for food 

science that resulted in a letter of support sent by several members of Congress. Encouraged by this outcome, FSHN is now discussing 

Diversity, Equity and Inclusion at the Council of Food Science Administrators meeting as well as workforce readiness. 

Similarly, the Department of Natural Resources and Environmental Sciences reallocated resources and modified research questions to 

better address scientific and stakeholder input and needs. Stakeholder input provided both opinion and evidence on trends that impact 

course content for undergraduate and graduate students. This prompted NRES to conduct an evaluation of programs across teaching, 

research, and Extension. Key findings from stakeholder input included: 

• Opportunities to work with a network of farmers in Champaign County to increase our understanding of the nature of bats and how 

farmers can benefit from bats' ecosystem services. It also presents an opportunity to engender a more positive perception of bats in 

the broader public given bats' perceived role in the COVID-19 pandemic 

• Increased effectiveness when monitoring natural areas and ecological restoration projects 

• Prioritizing bird habitats 

• Monitoring the environment by studying insect pest control, dispersal of plant seeds, and control of rodent populations by the 

study of bird habitats 

• Reviewing policy and farmers' preferences that suggests many outcomes equated with soil stewardship are too difficult and costly 

for individuals to measure on their own (workshop that engaged social scientists with crop breeders and soil scientists reinforced 



the need for systems-based efforts) 

• Identifying the distinctiveness of urban soils fosters an appreciation of these assets as a key resource to enrich urban dwellers' 

quality of life 

Through similar processes, each department in ACES has made meaningful changes in its curricula, hiring plans, or research priorities. 

H igh lighted Resu lts by Project or Program 

Critica l Issue 

Commun ity I nvolvement, I nclusion, and Leadersh ip  

REFI N I N G  THE ROLE OF CU LTU RAL RESPONSIVEN ESS I N  LEADERSH IP  EDUCATION 

Project Director 

Vivechkanand Chunoo 

Organization 

University of Illinois 

Accession Number 

1021670 

REFI N I N G  THE ROLE OF  CULTURAL RESPONSIVEN ESS I N  LEADERSH I P  EDUCATION * 

I n  2 -3  sentences, briefly describe the  issue or problem that you r  project addresses. 

Leadersh ip  ed ucation centered on cu ltu red ways of knowi ng prod uces workers with cu ltu ra l ly responsive leadersh ip  

ca pab i l it ies. Cu ltu ra l ly responsive leadersh ip  preparation  is vita l to  meet the  cu rrent and futu re workforce needs i n  every 

economic sector, i nc l ud ing  the food, agricu ltu ra l, natu ra l  resou rces, and  h uman  ( FAN H)  sciences. However, students from 

h isto rica l ly underrepresented backgrounds conti n ua l ly encou nter col lege i nstructors with i nadeq uate tra i n i ng, outdated 

pedagogies, and l ittle experience fosteri ng identity development.  As a conseq uence, some students come to co l lege with 

leadersh ip  and cu ltu ra l  capacit ies that overshadow the ab i l it ies of their i nstructors and u n iversity personne l .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Cu ltu ra l ly responsive leadersh ip  lea rn ing  is criti ca l fo r i ncreasi ng the n umber and  d iversity of students who pu rsue and  

complete degrees i n  the  FANH  sciences; however, there is l ittle forma l  tra i n i ng i n  cu ltu ra l  responsiveness fo r postsecondary 

leadersh ip  i nstructors. Specifica l ly, th is study seeks to add ress: 1) How to best prepare leadersh ip  ed ucators to teach from 

cu ltu ra l ly responsive perspectives; and  2) How to measu re the success of cu ltu ra l ly responsive leadersh ip  teach ing efforts. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Answers to the above resea rch questions d i rect futu re pedagogica l models of cu ltu ra l ly responsive leadersh ip  lea rn i ng  

resu lt ing i n  improved recru itment, retent ion, and  degree comp letion  of  d iverse students i n  FAN H  science programs. Resu lts of 

th is study have been presented at professiona l  development meeti ngs of the Leadersh ip  Lea rn i ng  Research Center at Florida  

State U n iversity as we l l  as Agricu ltu ra l  Leadersh ip, Education and  Comm u n ications (ALEC) facu lty meeti ngs at the U n iversity 

of I l l i no is at U rbana-Champa ign .  Add it iona l ly, fi nd i ngs have been shared at the b ienn i a l  Leadersh ip  Ed ucato rs I n stitute ( LE I ;  

2020), the annua l  meeti ngs of  the  I nternationa l  Leadersh ip  Associat ion ( I LA) i n  2020 and  2021, and  featured prom inently a t  

the 2021  Nationa l  Leadersh ip  Symposi um .  The imp l ications of  th i s  project have a lso been  used to  construct the  2020-2025 

Nationa l  Leadersh ip  Ed ucation Research Agenda .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

H igher ed ucation is a pu bl ic good.  The leadersh ip  tra i n i ng, development, and ed ucation programs that occu r  in co l lege a lso 

yield pu bl ic goods. By imp rovi ng the q u a l ity of co llegiate leadersh ip  ed ucation ,  and  by extens ion enhanc ing the worth of 

col lege experiences, th is project adds va lue to the pu bl ic good of h igher ed ucation .  Wh i le designed towa rd imp rovi ng the 

https://nrs.nifa.usda.gov/projects/513


ed ucationa l  prepa ration of the FAH N-science workforce, it a lso has broad app l ica bi l ity to a l l  u ndergraduate students who 

learn leadersh ip  i n  col lege and  u n iversity sett ings. 

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

Emerg ing fi nd i ngs suggest cu ltu ra l  responsiveness in the processes of teach ing and lea rn i ng  leadersh ip  is best measu red 

th rough soci a l  j ustice outcomes, i nc l ud ing  socia l  j u st ice attitudes, bel iefs, behaviors, expectations, re lationsh i ps, and  

systems. As  th i s  project nea rs the  end of  its fu nd i ng, greater emphasis w i l l  be placed on how teachers '  responsiveness d rives 

soci a l  j ustice outcomes a mong the i r  students. 

I m pact Statement (Optiona l) 
Use this space to ta lk  about the impact that this resu lt had ,  in layman 's terms. Add i ng  comments here wi l l  not change the content in the high l ighted resu lt. 

Leadersh ip  ed ucation centered on cu ltu red ways of knowi ng prod uces workers with cu ltu ra l ly responsive leadersh ip  

ca pab i l it ies. Cu ltu ra l ly responsive leadersh ip  preparation  is vita l to  meet the  cu rrent and futu re workforce needs i n  every 

economic sector, i nc l ud ing  the food, agricu ltu ra l, natu ra l  resou rces, and  h uman  ( FAN H)  sciences. By improvi ng the q u a l ity of 

col legiate leadersh ip  ed ucat ion, and by extens ion enha nc ing the worth of co l lege experiences, this project adds va lue to the 

pu bl ic good of h igher ed ucation .  Wh i le designed towa rd imp rovi ng the ed ucationa l  preparation of the FAHN -science 

workforce, it a lso has broad appl ica bi l ity to a l l  u ndergraduate students who lea rn leadersh ip  i n  co l lege and u n iversity 

sett ings. 

[ Closi ng Out  (end date 09/07/2023) ] 

COM M U N ITY PARTIC IPATION AND GENOMIC  I NTEGRATION FOR H EALTH 
Project Director 

Margarita Teran-Garcia 

Organization 

University of Illinois 

Accession Number 

1018628 

* COM M U N ITY PARTICI PATION AN D GENOMIC  I NTEGRATION FOR HEALTH 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The Com mun ity Pa rtici pation and  Genomic I ntegration for Hea lth (CPgl4H) project provides a u n ique  resea rch opportu n i ty as 

stud ies address ing gene-envi ron ment i n teractions in the pathogenesis of obesity or  weight ga i n  trajectories a re lacking. The 

CPg l4H project wi l l  provide data for su bseq uent proposa ls a imed at develop ing persona l ized i n tervent ions to optim ize ch i ld 

hea lth outcomes. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

The activities inc luded d issem inat ion of fi nd i ngs and  proposa ls i n  nat iona l  conferences d i rected to n utrition ed ucators and  

pu bl ic hea lth specia l ists. The p rogrammatic a reas inc luded ed ucation to  explore the  factors re lated to  changes i n  d i eta ry 

behaviors of recent imm igrant  fa m i l ies and  the development of cu ltu ra l ly-focused programs for i ntervention .  I n  add it ion, the 

i nvestigation of genetic and envi ronmenta l  i nfluences on weight ga i n  trajecto ries wi l l  i n form evidence-based, precis ion 

n utrition  recommendat ions for preventi ng ped iatric obesity. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Ta rget aud iences inc luded n utrition ed ucators and Extens ion speci a l ists, u ndergraduate and graduate students in the a reas of 

n utrition  and hea lth, low- income and low- l iteracy fa m i l ies wi l l  be i n formed of evidence-based i n formation generated, 

H ispan ic/ LatinX popu lations wi l l  a lso be ta rgeted with b i l i ngu a l/b icu ltu ra l  ed ucative materi a ls, and pu bl ic and scientists in 

https://nrs.nifa.usda.gov/projects/6238


the a reas of nu trit ion,  hea lth, and  wel lness for ch i ld ren  and  fa m i l ies. O u r  tea m a lso use th is  model  of com m u n ity pa rtici pation  

to  expa nd i n  adapt ing the progra m for African I m migra nts from N iger ia and  Congo. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

We have expa nded o u r  reach to u nderserved popu lation gro u ps and presented o u r  fi nd i ngs in loca l, regiona l  and nation a l  

conferences. 

Describe and  expla i n  any major changes or  problems encountered in approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

One major  cha nge was re lated to the b io logica l experi ments and the l im itations to conduct i n-person ed ucation  d u ri ng  the 

COVI D-19 pandem ic.  However, the cha l lenge p resented the opportu n ity to deve lop ed ucation a l  materi a ls in co l la borat ion 

with Extension ed ucators and to tra nslate i nformation i n  Spa n ish for d igita l  d i ssem i nation .  Profess iona l  development was 

offered to gradu ate and u ndergradu ate students to improve the i r  com m u n ication ski l ls and i nvolvement to engage d ifferent 

com m u n it ies. I n  the next period of t ime a manuscri pt, subm itted for p u b l icat ion, is expected to be pu bl ished and  there a re at  

leas two more i n  p repa ration .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The Com m u n ity Pa rtici pation and  Genomic  I ntegrat ion for Hea lth project fi l ls an u n met need as it stud ies obesity from both 

genetic and  envi ron menta l  viewpoi nts. Progra m m atic a reas i nc lude ed ucation to explore the factors re lated to changes i n  

d i eta ry behaviors o f  recent i m m igrant  fa m i l ies and  t h e  development o f  cu ltu ra l ly-focused progra ms for i ntervention .  The 

u lt imate goa l is  that the i nvestigation  of genetic and  envi ronmenta l  i nfluences on weight ga i n  trajectories w i l l  i n form 

evidence-based, precis ion nu trit ion recom mendat ions for preventi ng ped iatric obesity. 

Community..:....S.Upport strong and resilient y.o.u.th, families, and communities. 
Project Director 

Elizabeth Welbes 

Organization 

University of Illinois 

Accession Number 

7001935 

* 4-H Youth step up  to act, lead, and inspire throughout I ll inois 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Accord i ng  to the Sea rch I nstitute, young  people a re more l i ke ly to grow up successfu l ly, or  th rive, when they experience 

developmenta l  re lationsh i ps with i m porta nt people i n  the i r  l ives. Developmenta l  re lationsh i ps a re close con nections through 

wh ich you ng people d iscover who they a re, cu ltivate ab i l it ies to shape thei r own l ives, and  learn how to engage with  and 

contri bute to the world a round  them.  Accord ing  to the 2018 I l l i nois Youth Su rvey, nea rly one out of five (17%) e ighth graders 

report there is no other  ad u lt (besides a parent or guard i an )  that they ca n ta lk  to a bout i m porta nt th ings i n  l ife .  I n  one cou nty, 

44% of eighth graders reported lack of access to a trusted ad u lt. There is a u n iq u e  opportu n ity for 4-H youth development 

p rogra ms to strengthen developmenta l  re lationsh i ps with you n g  people th rough i ntentiona l  progra m des ign and  c lub 

m a nagement.  Longitu d i n a l  research,  conducted by resea rchers at Tufts U n iversitY., shows that youth i nvo lved i n  4-H a re 

nea rly fou r  t imes more l i ke ly to contri bute to thei r com m u n ities and  a bout two t imes more l i kely to be civica l ly active than  

https://nrs.nifa.usda.gov/projects/13491
https://www.search-institute.org/wp-content/uploads/2017/12/2017-Relationships-First-final.pdf
https://4-h.org/wp-content/uploads/2016/02/4-H-Study-of-Positive-Youth-Development-Full-Report.pdf


thei r peers. Researchers at the U n iversitY. of Massachusetts conc luded that ado lescent civic engagement is l i n ked with 

imp roved hea lth and socioeconomic status i n  adu lthood . N u rtur ing ado lescent leadersh ip  and civic engagement wil l rea p 

i mmediate and  long-term benefits for ado lescents and  the commun ities they serve. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I l l i no is  Extens ion 4-H c l ub  progra ms, 4-H youth development workshops, camps, and  events, i ntentiona l ly support a sense of 

belong ing, promote developmenta l  re lationsh i ps, and  provide opportu n ities for youth to explore the i r  i nterests and  pass ions 

(spa rks) . In 2021, 2,636 ad u lt vo lu nteers co l lectively devoted more than 253,000 hou rs to provide 16,385 youth with a 4-H clu b 

exper ience. Vo lu nteer tra i n i ng and  support is a n  essenti a l  contri butor  to effectiveness. For the fi rst t ime, vo lunteers from 

across the state met v i rtua l ly as part of the new Cafe Conversat ions series, ga i n i ng access to tools, tech n iques, and peer 

networks. Top ics covered i n  the v i rtua l  series he lped support vo lunteers to strengthen c l ubs and su bseq uently maxim ize 

positive member experiences. C l ub  mem bers were very active i n  2021, en ro l l i ng i n  more than 55,800 d ifferent 4-H projects to 

explore the i r  spa rks, learn new ski l ls, and  make a d ifference i n  the i r  commun ities. I n  fact, the majority (93%) of I l l i no is 4-H 

members work on commun ity service projects that he lp the i r  commun ity. 

I n  add it ion to engagement in loca l projects, statewide leadersh ip  i n iti atives ena ble 4-H teens to expand the i r  network, ski l ls, 

and  confidence. The l llinois 4-H Youth Leadership Team, comprised of 20 h igh school aged 4-H members in 2021, a n n u a l ly 

p lans and  leads statewide events that support leadersh ip  development a mong the i r  peers and  you nger 4-H mem bers. One 

such event, the Illinois 4-H Junior Leadership Conference he ld  i n  October 2020, offered 105 j u n ior  h igh aged youth 

opportu n i ties to explore new 4-H p roject a reas, learn activities and games they can ta ke home to thei r 4-H c lu bs, learn and  

p ractice new leadersh ip  ski l ls, and i nteract with other 4-H members from a round  the  state. 

Statewide leadersh ip  opportu n i ties for 4-H teens ta ke many forms. The 9 mem ber I llini Summer Academies Teen Production 
Team tra nsformed an a n n u a l  i n -person event to a fu n and  unforgettable v i rtua l  experience for 134 h igh school partic ipants i n  

2021 .  1//ini Summer Academies {!SA) provides a venue  for youth to  explore co l lege and  ca reer  options before committi ng to 

one path. U n iversity of I l l i no is  facu lty led exploratory cou rses from Col lege of Eng ineeri ng, Col lege of Veteri n a ry Medic i ne, 

Col lege of Li bera l  Arts and Sciences, Col lege of Agricu ltu ra l, Consumer, and Environmenta l  Sciences, Col lege of Ed ucation ,  

and  G ies Col lege of Bus iness. 

The l llinois 4-H Food Advocacy Team, a group  of 15 teens and  young  adu lts, provides dynam ic  leadersh ip  to i ncrease thei r 

i mpact on the futu re of food i n  I l l i nois .  Tea m members i nfluenced development of the 1//inois Food Action Summit, held i n  

May 2021 .  Sum mit part ic ipa nts met v i rtua l ly t o  be  insp i red and share a vis ion for food secu rity, food access, and  food justice 

i n  I l l i nois .  U n iversity of I l l i no is researchers, non-profit profess iona ls, food advocates, and  civic leaders led workshops 

designed to empower 105 young  people with the knowledge, confidence, and  resou rces they need to strengthen the i r  

leadersh ip  as they work to create food secu rity i n  the i r  comm u n it ies. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Across I l l i no is, 4-H members used the i r  head, hea rt, ha nds, and hea lth in 2021 to make a d ifference in the i r  commun ities. 

Exa mp les of 4-H service to impact their comm u n it ies inc lude :  

o Addressing food insecurity-Volunteers assemb led over 1,000 food bags i n  conj unct ion with a loca l food ban k  for 

d isaster re l ief sh ipments to fam i l ies i n  need . I n  add it ion, one Teen Teacher SP I N  c l ub  co l lected more than 100 items i n  

a food d rive cha l lenge to  support t he  I l l i no is 4 -H  Food Advocacy Team .  Another c l ub, i n  o ne  o f  t he  most economica l ly 

d isadvantaged I l l i no is  counties, hosted a m u lti-site food d rive to he lp ra ise food donat ions for the comm u n ity. 

o Enhancing access to outdoor spaces-Knowing that engagement with outdoor spaces provides a host of hea lth and  

other benefits to  commun ity members, 4 -H  c l ub  members worked to  clea n u p  and  bea utify loca l pa rks through 

p lant ing new flower beds, i nsta l l i ng fi re pits for outdoor gatheri ng  spaces, and  bu i ld ing park and p icn ic benches to be 

used i n  loca l pa rks and  commun ity centers. 

o Creating connections and supportive networks-One 4-H clu b lau nched a letter writi ng campa ign to connect with and 

tha nk  m i l ita ry vetera ns. Youth from another c lu b used storyte l l i ng i nterviews to " i ntrod uce" loca l im migra nt-owned 

bus inesses to the commun ity, fosteri ng new i nteract ions and conversat ions and i ncreasi ng a sense of commun ity 

belong ing for bus iness owners who were new to the commun ity. 

https://www.researchgate.net/publication/320935031_Impacts_of_adolescent_and_young_adult_civic_engagement_on_health_and_socioeconomic_status_in_adulthood


o Protecting the environment-Youth and  ad u lt vo lu nteers partici pated i n  the I l l i no is RiverWatch citizen science i n it iative 

that teaches citizens how to co l lect data on an "adopted " stream and  report fi nd i ngs to a centra l ized data base used to 

safegua rd I l l i nois '  rivers and  streams. Another citizen science i n iti ative, Nestwatch, engaged 4-H youth in observation  

and  data co l lection tasks to  better u ndersta nd nesti ng req u i rements of  the  Ba rred Owl  to  i nform design of  nesti ng 

boxes for th is parti cu la r  species that l ives throughout the state of I l l i nois .  

Through p lan ned events su pported by statewide 4-H leadersh ip  teams, conference and sum mit part ic ipa nts learned more 

a bout the i r  "spa rks and  how to make a d ifference wh i le fosteri ng a sense of belong ing, so centra l  to the 4-H experience. The 

majo rity (94%) of Illinois 4-H Junior Leadership Conference part ic ipa nts fe lt l i ke they mattered at the conference and  93% fe lt 

that the conference gave them the opportu n ity to explore someth i ng  they rea l ly ca red about .  One pa rtici pant shared that 

"Attending the 4-H Junior Leadership Conference gave me an opportunity to learn more about the qualities of a good leader. 

My key takea ways were to plan and be prepared, be open-minded, communicate, persuade and influence, and have 

confidence in your delivery skills". A mem ber of the I l l i n i  Summer  Academ ies ( !SA) Product ion Team described her 

experiences on the tea m as "Unforgettable, I felt like joining the production team helped me grow but also I felt included. I 

really feel like it was such a once in a lifetime experience': ! SA partic ipants clea rly benefited from the academies i n  that the 

majo rity (74%) fe lt they had a better idea of what they m ight actua l ly do  after h igh school and fe lt that ! SA he lped them 

identify ca reers that might be a good f it for them. The Illinois Food Action Summit attendees i nd i cated they fe lt motivated to 

ta ke action on food secu rity where they l ive, as reported by 89% of youth .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

These examp les of commun ity service and statewide leadersh ip  demonstrate how 4-H members and vo lunteers lea n i nto 

I l l i no is  Extens ion 's 4-H program theme of "Stronger Together . . .  ACT I LEAD I I NSP I RE". Through both structu red and  

o rgan ica l ly grown 4-H leadersh ip  opportu n ities, youth a re motivated to  i nfluence others and  a re comforta ble worki ng i n  

partnersh ip  with other teens and  adu lts t o  ach ieve a goa l .  These experiences a re consistent with fi nd i ngs from t he  a North 

Centra l  Region 4-H Vo lu nteer Study, i n  which 93% of respondents agreed that vo lu nteeri ng with 4-H makes commun ities 

stronger and 78% agreed that vo lunteeri ng with 4-H increases civic engagement. G iven the con nect ion between ado lescent 

c iv ic engagement and  improved long-ra nge hea lth and  economic cond it ions, I l l i no is  Extens ion 4-H progra ms and  projects 

contri bute to reduced societa l costs associ ated with poor hea lth and  economic i nstab i l ity. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

I l l i no is  Extens ion 4-H c l ub  progra ms, youth development workshops, cam ps, and  events provide a safe space for youth to 

th rive, experience success, and  explore the i r  spa rks. I n  2021, more than 2,600 ad u lt 4-H c l ub  vo lu nteers devoted more than 

253,000 hou rs to provide 16,385 youth with a 4-H c l ub  experience. 4-H youth made a d ifference i n  thei r commun ities by 

address ing food i nsecu rity, enhanc ing access to outdoor spaces, creati ng connections and  supportive networks, and  

p rotect ing the  envi ronment. Statewide leadersh ip  opportu n ities complemented loca l programm i ng, empoweri ng 

ado lescents to co l lectively des ign and  implement 4-H leadersh ip  conferences, I l l i n i  S ummer Academ ies, and  i nfluence the 

development of the I l l i no is Food Action Summ it. Because ado lescent c iv ic engagement is l i n ked with imp roved hea lth and 

socioeconomic status i n  a d u lthood, leadersh ip  opportu n it ies reap  im med iate and  long-term benefits for ado lescents and  the 

comm u n it ies they serve. 

* Loca l government officials and community leaders access resources to benefit I llinois communities 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Bu i l d i ng  leadersh ip  capacity among commun ity leaders and e lected offici a ls is critica l to commun ity viab i l ity and  

susta i n ab i l ity. I n creasi ng the  capacity of  loca l decision -makers i n  the  a reas of  commun ication ,  decision -maki ng, tea mwork, 

and  economic stab i l i ty wi l l  enhance commun ity vita l ity and imp rove the q u a l ity of l ife in ru ra l  and  u rba n a reas a l i ke .  When 

leaders bu i ld the i r  own competencies and  effectiveness, they can s ign ifica ntly i nfluence l ives of residents across ent i re 

comm u n it ies and  regions.  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 



As COVI D-19 conti n ued to impact govern ments, bus inesses, and commun ities, I l l i no is Extens ion 's Loca l Government 

Education (LGE) p rogram i ncreased its outreach a imed at economic i nvestment and  commun ity vita l ity, workforce 

development, leadersh ip, pol icy, eq u ity, and res i l iency. LG E webi na rs he lp offici a ls and  commun ity leaders across I l l i no is  stay 

i nformed of pol icy issues and  emergi ng trends, as we l l  as lea rn about ways to benefit the i r  commun ities. The LG E webi na rs 

a re offered at no cost, access ib le across the state, a re each a feas ib le one hou r  t ime comm itment, and  ca n a lso be viewed on­

demand (after the l ive webi na rs a re recorded) via easy to access on l i ne a rch ives. I n  2021 ,  3,962 pa rt ic ipa nts viewed 60 LG E 

webi na rs. Webi na r  record i ngs, posted to the I l l i no is  Extens ion website, generated a n  add i t iona l  4,133 views. Registered 

partici pants span ned 231 I l l i no is cities and  v i l lages. H igh l ights from 2021 inc lude :  

o More than 2,000 viewers lea rned a bout leadersh ip, pu bl ic service, and  commun ity i nvolvement 

o Extens ion he lped more than 1 ,000 viewers expand thei r u nderstand i ng  of how to meet the needs of d iverse or  

vu lnerab le popu lat ions. 

o As add it iona l  federa l  and state assista nce i ncreased demand for i nvestment p la n n ing and strategies, nea rly 4,000 

viewers lea rned a bout how to ut i l ize opportu n ities and programs 

o Res i l iency, whether economic or  envi ronmenta l, has never mattered more. More than 1,000 viewers jo i ned these 

conversations to susta i n  and  strengthen thei r commun ities. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

LGE viewers com pleted a poll d u ri ng  many of the l ive Zoom webi na r  broadcasts to assess self- reported knowledge 

imp rovement based on i nformation and  resou rces presented i n  each webi na r. Overa l l ,  94% of respondents reported 

imp roved knowledge i n  the webi na r  topic and  70% reported that thei r knowledge improved " considerably'' or "a /of'. 

Webi na r  topics with the h ighest share of part ic ipa nts report ing that the i r  knowledge increased " considerably'' or "a /of' 

i nc lude :  

o Ru ra l  Pa rtners Hancock Cou nty Add iction Coa l it ion (92%) 

o Ru ra l  Pa rtners Fa rm Fam i ly Resou rce I n iti ative (90%) 

o Ru ra l  Pa rtners Te lehea lth--The va lue of te lemedic ine to ru ra l  economies (89%) 

o Ru ra l  Pa rtners I l l i no is Demograph ic  Trends-- l l l i no is  popu lation changes per the 2020 Census and  potenti a l  imp l ications 

{87%) 

o I l l i nois Hous ing Development Authority Assess ing Commun ity Needs-- l H DA's place-based programs a imed at 

expa nd ing  affordable hous ing {87%) 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

When loca l government and commun ity leaders ga i n  knowledge on how to improve access to resou rces that support 

connected, hea lthy, and  econom ica l ly vita l commun ities, residents across the state benefit. Based on webi na r  registra nts who 

reported a ro le i n  loca l government o r  a loca l govern i ng  boa rd ,  residents from 112 d ifferent comm u n it ies i n  I l l i no is have the 

opportu n i ty to benefit from what the i r  loca l leaders ga i ned from the 2021 Loca l Govern ment Education webi na r  series. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 



Commun ity residents re ly on loca l govern ment offici a ls and commun ity leaders to use trusted and objective i n formation 

when maki ng  decis ions that affect commun ity vita l ity and res i l ience. In 2021, 94% of 3,962 Loca l Govern ment Ed ucation 

webi n a r  partici pants reported imp roved knowledge i n  one o r  more webi na r  top ics re lated to leadersh ip, pu bl ic service, 

i nc lusive commun ity i nvolvement, economic development.  Based on registra nts who reported they have a ro le in loca l 

govern i ng, residents from 112 d ifferent I l l i no is  comm u n it ies ca n benefit from thei r loca l leaders' partic i pation  i n  Extens ion 's 

popu lar  and  trusted Loca l Government Ed ucation webi n a r  series. 

Critica l Issue 

Economic and Workforce Development 
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Accession Number 
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PRICE AN D TRADI N G  DYNAM ICS I N  AGRICU LTURAL COMMODITY MARKETS * 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

This p roject add resses price dynam ics in agricu ltu ra l  commod ity ma rkets with specific emphasis on corn, soybeans, and  

other field crops importa nt to  the U .S .  M idwest. I t  descri bes how prices change over t ime and  identifies ca usa l  factors re lated 

to the specific actions of prod ucers, consumers, and  ma rket i n termed i a ries l i ke traders and processors underlyi ng those 

changes. U nderstand i ng  these ca usa l  re lationsh i ps is cruc ia l  for i n formed bus iness decis ion mak ing and  appropriate 

government pol icy in agricu ltu re .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Du ri ng  th is period, I conducted data ana lysis re lated to: i) Po l icy responses to the U.S . -Ch i n a  trade wa r and  COVI D-19, i i )  G ra i n  

storage activity by  U .S .  fa rmers and  gra i n  merchants, and  i i i )  Cha nges i n  fa rm- leve l decis ions re lated to  gra i n  storage and  

ma rket ing and  organ ic  certification .  U nderstand i ng  past behavior i n  these doma ins  provides importa nt i ns ight on the  

i nterrelationsh i ps between output  ma rket pr ices, i n put  ma rket pr ices, and  pol icy and management responses tha t  a re a key 

objective of th is p roject. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

U .S. fa rmers and other fi rms in the gra i n  supp ly cha in  have an imp roved u nderstand i ng  of how unantic i pated changes i n  

government pol icy m a y  affect pr ice relationsh i ps and  t h e  resu lt ing decis ions o f  other fi rms i n  the agricu ltu ra l  supp ly cha in  

both i n  the present and the futu re .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The activities u nder this p roject a re im porta nt to the broader pu bl ic beca use com mod ity price levels and price vo lati l i ty affect 

the adeq uacy and cost of globa l food supp ly. Fu rther, the d i stri but ion of economic benefits in agricu ltu re is importa nt for 

u nderstand i ng the hea lth of ru ra l  commun ities. Fi na l ly, resea rch u nder th is project is usefu l i n  assess ing the effic iency and 

effectiveness of  government pol icy for agricu ltu re which use of  pu bl ic fu nds. 

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

https://nrs.nifa.usda.gov/projects/2463


Work d u ri ng  th is period resu lted i n  two pub l ications i n  peer- reviewed academic jou rna ls: 

Fu l le r, K. B. ,  Ja nzen,  J . P. and M u n kh nasa n, B. ,  2021 .  Fa rmland Renta l Rates: Does O rgan i c  Certification Matter?. Land 

Economics, 97(1 ) ,  pp.80-106. 

J a nzen, J . P. , M a lone, T., Schaefer, K.A. and Scheitru m,  D .P. , 2021 .  Polit ica l retu rns to ad hoc fa rm payments?. Applied 

Economic Perspectives and Policy, forthcom i ng. 

The fo l lowing work was presented at a nat iona l  academic conference: 

J a nzen, J . ,  Swea ri ngen ,  B. and  Yu, J . ,  2021 .  Buyi ng T ime:  The Effect of M FP Payments on the Supp ly of G ra i n  Storage. Pa per 

p resented at the An nua l  Meeti ng of the Agricu ltu ra l  and Appl ied Economics Associat ion, Austi n ,  Texas. 

Resu lts from ongo ing work on gra i n  storage was a lso d issem inated to sta keholders i n  a rtic les pu bl ished to farmdoc daily, an 

on l i ne  p latform for agricu ltu ra l  Extens ion and outreach hosted by the U n iversity of I l l i nois .  

Futu re activities i nc ludes the subm iss ion of resea rch papers on the effects of government program payments on gra i n  storage 

to academic journa l  and  conti n ued ana lysis of fa rm- leve l storage decis ions us ing data from the I l l i no is  Fa rm Busi ness Fa rm 

Management Association .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The activities u nder th is p roject a re im porta nt to the broader pu bl ic beca use com mod ity price levels and  price vo lati l i ty affect 

the adeq uacy and cost of the globa l food supp ly. Fu rther, the d istri but ion of economic benefits in agricu ltu re is importa nt for 

u nderstand i ng the hea lth of ru ra l  commun ities. Fi na l ly, resea rch u nder th is project is usefu l i n  assess ing the effic iency and 

effectiveness of  government pol icy for agricu ltu re which uses of  pu bl ic fu nds. 

THE COSTS OF REAL TI M E  TRADI N G  OF USDA REPORTS 
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1019569 

THE COSTS OF REAL TI M E  TRADI N G  OF USDA REPORT * 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The objective of this project is to revisit the va lue of USDA reports in the electron ic  era by identifyi ng the effic ient p rice retu rn 

va riance of corn and soybean futu res pr ices fo l lowi ng the report re lease. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

https://nrs.nifa.usda.gov/projects/6639


Major accomplishments during the reporting year relate to the revision of the two articles initiated in the previous year 

according to referee reports. Both articles were accepted, one in the European Journal of Operational Research, the other in 

the Journal of Agricultural Economics. 

The details are as follows: 

First Research Article: 

Bian, S., T. Serra, P. Garcia and S. Irwin. 2021. New Evidence on Market Response to Public Announcements in the Presence of 

Microstructure Noise. European Review of Operational Research, 

Forthcoming. https://www.sciencedirect.com/science/a rticl e/abs/ p ii/S0377221721006251. 

Abstract: 

Market responses to public news announcements are commonly measured by their impact on price returns variance, which 

allows inference on the value of information and the length of the price discovery process. Recently published articles based 

on high-frequency data fail to disentangle efficient market price variance from microstructure noise, which produces biased 

estimates of announcements' market impacts. By using a Markov Chain framework, we address the shortcomings of previous 

research and assess the market response to key public information releases affecting agricultural markets. We compare two 

mechanisms to release public information that have been used in these markets: The trading halt and the real-time. We show 

how the value of microstructure noise can be used to improve public policy decisions. We find that the real-time release of 

information brings faster efficient price discovery at the cost of large microstructure frictions. Increases in the cost of noise are 

not compensated by the improvements in the speed of efficient price discovery. Overall, our findings are highly relevant to 

public policy and have implications for market design. 

Second Research Article: 

Huang, J., T. Serra, P. Garcia and S. Irwin. 2021. To Batch or Not to Batch? That Is the Question. Agricultural Economics, 

Forthcoming. https://onlinelibrary.wiley.com/doi/abs/10.1111/agec.12667. 

Abstract 

I n  2012 the USDA began releasing crop reports during trading hours. Prior reports were released during a trading halt, and in 

the electronic trading platform traders competed in a batch auction for two hours. Compared to the current real-time release 

policy, the batch auction reduced speed advantage, lowered market volatility, and improved liquidity around report releases, 

at the cost of delaying price discovery. The results reported here support the argument that the development of a shorter 

batch auction could improve on the lengthy price discovery process while maintaining the batch auction's other advantages. 

These findings are relevant to not only developed countries with well-established exchanges and public information systems, 

but to developing countries who have recently launched or are planning to launch futures commodity markets. 

Briefly describe how your target audience benefited from your project's activities. 

Target audiences of the project include the following: 

First and foremost, the USDA as we assess the impacts of report release policies. 

https://onlinelibrary.wiley.com/doi/abs/10.1111/agec.12667
https://www.sciencedirect.com/science/a


Second,  CME  as the project provides pol icy recommendat ions that shou ld be imp lemented by the exchange i n  order  to 

imp rove ma rket q u a l ity. 

Th i rd ,  agricu ltu ra l  futu res ma rket partic ipants, as it identifies the imp l ications of partici pati ng i n  the ma rket d u ri ng  report 

re lease days. 

F i na l ly, we a lso make a re levant scientific contri but ion which a l lows us to i nc lude the scientific commun ity with i n  the ta rget 

aud ience. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The broader pu bl ic may benefit from the project's activities as it sheds light on the va lue of pu bl ic i nformation that is very 

costly to prod uce, as well as on the the d istri but ion of the profits from trad i ng  on pu bl ic i n formation .  

Describe and  expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

What opportu n ities for tra i n i ng and professiona l  development has the p roject p rovided? 

Tra i n i ng activities d u ri ng  th is yea r have ma i n ly focused on i ntensive tea mwork i nvolvi ng the PhD students and  the i r  mentors. 

How have the resu lts been d issem inated to commun it ies of i nterest? 

Resu lts have been d issem inated through two academic p ub l ications as d iscussed above. 

What do you pla n to do d u ri ng  the next report ing period to accom pl ish the goa ls? 

D u ri ng  the next yea r we wi l l  conti nue  to work in th is a rea by i nvestigati ng the re levance of speed in order  to profit from pu bl ic 

i nformation re leased through sched u led USDA reports. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

This p roject seeks to revisit the va lue  of USDA reports in the e lectron ic  era by identifyi ng the effic ient pr ice retu rn va riance of 

corn and  soybean futu res pr ices fo l lowing the report re lease. Ou r  work add resses the shortcom i ngs of previous resea rch and 

assesses the ma rket response to key pu bl ic i n formation re leases affect ing agricu ltu ra l  ma rkets, resu lt ing i n  fi nd i ngs that  a re 

h igh ly relevant to pu bl ic pol icy and  have imp l ications for ma rket design . Ou r  work a lso com pa red the i mpact of re leasi ng 

crop reports d u ri ng  trad i ng  hou rs versus d u ri ng  a trad i ng  ha lt (and havi ng traders com pete i n  batch auctions) . Our resu lts 

support the a rgument that the development of a shorter batch auct ion cou ld imp rove on the lengthy price d iscovery process 

wh i le ma in ta i n i ng the batch auct ion 's other advantages (these fi nd i ngs a re re leva nt to not on ly deve loped cou ntries with 

well-establ ished exchanges and pu b l ic  i n formation systems, but to develop ing cou ntries who have recently l aunched or  a re 

p la n n ing to l au nch futu res com mod ity ma rkets) . 

AN I NTERGENERATIONAL PERSPECTIVE OF F I NANCE AN D H EALTH 

Project Director 

Yilan Xu 

Organization 

University of Illinois 

Accession Number 

1014610 

https://nrs.nifa.usda.gov/projects/5136


AN I NTERGENERATIONAL PERSPECTIVE OF F I NANCE AN D H EALTH * 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The long-term goa l of th is project is to improve soc ia l  mobi l ity and  to enha nce fi nanc ia l  and  hea lth wel lbeing. Specifica l ly, my 

resea rch agenda for the proposed project is to study the i ntergenerationa l  transm iss ion of fi nances and hea lth and to 

i nvestigate the genetic and envi ronmenta l  i nfluences on fi na nce and health .  This project is expected to resu lt in a greater 

u nderstand i ng of soc ia l  mobi l i ty in terms of how the h uman  capita l  of fi nanc ia l  capab i l ity and  hea lth is tra nsmitted across 

generations in a fa m i ly. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

So far, I have deve loped a resea rch portfol io on the i ntergenerationa l  perspective of the i nteract ion between hea lth and 

fi nance. D u ri ng  the report ing period, I pu bl ished three papers u nder th is theme .  Xu and  Yao (2021) used a com pa rative 

advantage theory to i nvestigate the i ntra-household fi nanc ia l  decis ion -maki ng  responsi b i l i ty a l location a mong old adu lt 

fam i l ies and  its re lationsh i p  with wea lth accumu lation .  Xu and  Y i lmazer (2021) d ifferentiated the contri but ing featu res of 

ch i ld hood prolonged and tra nsitory materi a l  ha rdsh ip  to adu lthood weight and  health .  Xu (2021) showed that pa renta l  home 

foreclosu re is correlated with lower homeownersh ip  of thei r ch i ld ren compared to the i r  peers who do not experience a 

parenta l  foreclosu re.  

o Xu, Y., and  Yao. , R .  2021 .  F i nanc ia l  Decision-mak ing Responsi b i l ity and  Household Wea lth Accumu lation Among Older 

Ad u lts: A Comparative Advantage Perspective. Jou rna l  of Fi nanc ia l  Cou nse l ing and  P la n n i ng, 31  (1 ) ,  1-21 .  

o Xu, Y., and  Y i lmazer, T., 2021 .  Ch i ld hood Socioeconomic Status and  Ad u lthood Obesity and  Health :  The Role of 

Permanent and  Tra nsitory I n come. Socia l  Science and Medic i ne . 114178. [ Impact factor: 3 .616] . 

o Xu, Y. 2020. Foreclosed America n Dream? Pa renta l Fo reclosu re and  Young  Ad u lt Ch i l d ren 's  Homeownersh ip .  Jou rna l  of 

Fam i ly and  Economic Issues, 41, 458-471 .  [ Impact factor: 0 .921] . 

The unexpected event of the COVI D-19 pandemic provides a n  opportu n ity to study hea lth and  fi nance d u ri ng  the COVI D-19 

pandem ic. I com pleted th ree papers u nder th is theme d u ri ng  the report ing period .  Xu and  Yao (2022) exam i ned households' 

fi nanc i a l  vu lnerab i l ity d u ri ng  the pandemic using the PS I D  data, with a ra nk ing of va r ious household groups by the i r  fi nanc i a l  

vu lnerab i l ity and  the fi rst est imate of  the n u m ber of  households at va r ious degrees of  fi nanc ia l  vu lnerab i l ity. Yao, Xu, Zhang 

(2022) extended the existi ng measu res of fi na nc ia l  res i l ience to account  for households' ab i l ity to  adjust expenses and  receive 

non labor i ncome when labor i ncome was i n terru pted, which was the case with many households d u ri ng  the pandem ic. The 

paper a lso investigated the relationsh i p  between COVI D-19 hea lth r isk cond it ions and  household fi na nc ia l  res i l ience. Xu et a l .  

(2022) stud ied the hea lth and  economic cons iderat ions beh i nd  consumers' on l i ne shopping decis ions d u ri ng  the pa ndemic, 

us ing a su rvey design imp lemented through the RAN D America n Life Pa nel  Omn i bus Su rvey i n  October 2020. 

o Xu, Y., and Yao, R. 2022. The U .S .  Household Fi nanc ia l  Vu lnerab i l ity: Pred ict ion Ana lyses i n  the COVI D-19 Pandem ic. 

Journa l  of Fi nanc ia l  Cou nse l ing and P la n n i ng. 33(1) , 1-16. 



o Yao, R. ,  Xu, Y., Zha ng, J. 2022. Household Fi nanc ia l  Res i l ience from a Hea lth Perspective. U nder Review at Jou rna l  of 

Consumer Affa i rs. [ Impact factor: 1 .86] . 

o Xu, Y., Heo, W., Kiss, D .E . ,  Cho, S. , Gutter, M .  2022. Push ing or Cl icki ng the G rocery Ca rt? Hea lth and Economic Concerns 

Du ri ng  the COVI D-19 Pandem ic. Journa l  of Consumer Affa i rs. Revised and resubmitted . [ Im pact factor: 1 .86] . 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

I have devoted myself to d issemi nati ng and commun icati ng my resea rch fi nd i ngs to both domestic and i nternationa l  

a ud iences as we l l  as those i ns ide and  outs ide of the field of  fam i ly and  consumer science and  household fi nance. My resea rch 

has been presented to the fam i ly and  economic resea rch com m u n ities and  domestic and  i n ternationa l  aud iences through 

m u lt ip le pub l ications i n  peer- reviewed journa ls, soc ia l  med ia ,  the NC-2172 website, and my website. Due to the i n terru ption 

of COVI D-19, conference presentations a re more l im ited and  ava i la b le ones a re v i rtua l .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

This p roject is i mporta nt for its potenti a l  contri but ion to the field of fam i ly and consu mer economics. The fi nd i ngs wi l l  provide 

a foundat ion for develop ing, i mplementi ng, and eva l uat ing i n iti atives of ed ucationa l  and behaviora l  i n tervent ions to imp rove 

fi nance and  health .  The resea rch outputs a re expected to info rm sta keholders of the dynam ics of intergenerationa l  

tra nsm iss ion of fi na nce and  health .  Po l icy i n tervent ions may be formu lated accord i ngly to  imp rove socia l  mob i l ity. 

Describe and  expla i n  any major changes or problems encountered in approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

Sebast ien Box-Cou i l l a rd and J u l i a n  D iaz, Ph .D .  students at the Department of ACE at the U n iversity of I l l i no is, were h i red 

d u ri ng  the report ing period to support my resea rch projects. Wh i le they were assisti ng the data ana lysis, l iteratu re review, 

man uscri pt preparation ,  they were tra i ned to be i ndependent researchers. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

This p roject is i mporta nt for its potenti a l  contri but ion to the field of fam i ly and  consu mer economics. The fi nd i ngs wi l l  provide 

a foundat ion for develop ing, i mplementi ng, and eva l uat ing i n iti atives of ed ucationa l  and behaviora l  i n tervent ions to imp rove 

fi nance and  health .  The resea rch outputs a re expected to info rm sta keholders of the dynam ics of intergenerationa l  

tra nsm iss ion of fi na nce and  health .  Po l icy i n tervent ions may be formu lated accord i ngly to  imp rove socia l  mob i l ity. 

Economy: Grow a P-rOSP-erous economy 
Project Director 

Elizabeth Welbes 

Organization 

University of Illinois 

Accession Number 

7001934 

https://nrs.nifa.usda.gov/projects/13490


* Amplifying impact: I ll inois Extension meets the continuing education needs of professionals 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Professiona ls across m u lti p le workforce sectors req u i re certification or  l icensu re to secu re and ma i nta i n  emp loyment in thei r 

p rofess ion .  These certifications and  l icensu res provide evidence that professiona ls demonstrate competencies centra l to 

thei r ro le and that these competencies a re conti n ua l ly refreshed . Examp les of professiona ls req u i ri ng  certification  and/or 

l icensu re throughout the i r  ca reers inc lude K-12 teachers, certified crop advisors, and certified food protect ion managers. 

Accord i ng  to the Livestock Management Faci l it ies Act, l ivestock faci l it ies i n  I l l i no is  that house 300 or  more an ima l  u n its a re 

req u i red to have at least one person certified i n  the envi ron menta l  protect ion aspects of manu re management. Livestock 

operations without a certified l ivestock manager risk non-comp l i ance, often affect ing not on ly employees but a lso the ent i re 

operation .  Professiona ls across these d iverse work envi ronments need effective prepa ratory and  conti n u i ng ed ucation to 

demonstrate competencies and  reta i n  the i r  profess iona l  i ncome. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I l l i no is  Extens ion has partnered for many yea rs with I l l i no is adm i n istrative and  regu latory agencies to serve as a n  approved 

p rovider of professiona l  certification ed ucation a nd ,  in some cases, is approved to adm in ister tests req u i red to demonstrate 

evidence of mastery at a sufficient leve l to secu re or renew certifi cation .  Profess iona l  development opportu n ities a re 

p rovided by I l l i no is Extension through on l i ne, i n -person ,  and  m ixed (hybr id) methods of de l ivery. Examp les of p rofessiona l  

ed ucation I l l i no is  Extens ion de l ivered i n  2021  i nc lude :  

Extens ion ed ucators provided 33 continuing education programs targeting 421 K-12 teachers address ing a va riety of topics 

re levant to the i r  p rofessiona l  growth and  to advancement of research-based practices that can positively i nfluence the i r  

classroom envi ronment and  students. Examp les of topics inc lude i n tegrat ion of STEM ,  soci a l  emotiona l  lea rn i ng, cu ltu ra l  

competence, and ga rden i ng/natu re i n to cu rricu la  and  classroom practices. One long stand i ng  conti n u i ng ed ucation program, 

Incubation and Embryology, provides hands-on activities and  eq u i pment to implement a mod u le that app l ies STEM  concepts 

th rough car ing for and  hatch ing eggs in the classroom.  I l l i no is  Extens ion ( i n  co l la borat ion with the U n iversity of I l l i no is, 

Col lege of Ed ucation )  is an I l l i no is State Boa rd of Ed ucation approved provider  of conti n u i ng  ed ucation that confers 

p rofessiona l  development hours req u i red for ma i ntenance of teach ing certificates i n  I l l i nois .  Teachers reported h igh leve ls of 

agreement that the professiona l  development they attended a l igned with the i r  professiona l  growth and/or student growth .  

CropFl ix, a series of 21  self-d i rected on l i ne  mod u les hosted on the Moodie lea rn i ng  management p latform, su pports 

tra nslation of latest resea rch to practice for crop prod ucers, agribus iness profess iona ls, and  certified crop advisors. When 

pandemic restrict ions proh i bited ho ld i ng  the popu la r  i n -person 2021 Crop Management Conferences (h istorica l ly held 

a n n u a l ly in 4 locat ions throughout I l l i no is) , com merci a l  agricu ltu re ed ucators with i n  I l l i no is Extension deve loped the CropFl ix 

mod u les to ensu re that certified crop advisors were ab le to secu re CEUs to ma i nta i n  certification despite the pandem ic. 

Mod u le top ics add ressed regiona l  growing season outlook and review, susta i n able crop management practices for i nsect and  

pathogen control, so i l  b io logy, and specia lty crop prod uction strategies. A tota l o f  42  certified crop advisors completed at least 

one cou rse mod u le with a n  average of 13 mod u les com pleted per advisor. 

Fou r  (4) Certified Livestock Manager tra i n i ngs (CLM) were del ivered th rough live webi n a rs with llS livestock managers and 
producers in 2021 .  An add itiona l  186 l ivestock managers and  prod ucers completed a self-d i rected on l i ne  CLM cou rse, offered 

for the fi rst t ime in 2021 .  The webi na r-based tra i n i ngs were fac i l i tated by a co l laborative tea m inc lud ing an Extens ion 

ed ucator, a n  Extens ion facu lty speci a l ist and  a n  I l l i no is Depa rtment of Agricu ltu re ( I DoA) representative. Topics inc luded best 

p ractices for safe and  prod uctive n utr ient management and  for red uc ing negative envi ronmenta l  im pact of l ivestock 

operations. The aud ience was comprised of l ivestock owners (70%), managers (18%), and other employees of l ivestock 

operations (10%) . The majo rity (64%) identified swi ne as their prima ry l ivestock, 22% reported beef, and 9% prima ri ly 

managed da i ry cows. The new on l i ne  tra i n i ng and  test ing option was wel l  received , with observat ions such as "Keep this 

online training as an option once COV/0 is gone. As producers, we cannot always afford to send our people off for a day of 

training, and also (especially in swine) biosecurity concerns exist with hanging out in a room for training with other swine 

producers. This online training will allow us to get this training in the hands of more employees." 

Nu trit ion and  wel lness ed ucators provided 28 Certified Food Protect ion Manager (CFPM) tra i n i ngs to 291 managers of 

commercia l  and  "cottage" food i ndustry estab l i shments. Th is 8 hou r  program is a n  America n Nationa l  Sta nda rds I nstitute 

(ANS I )  accred ited cou rse, wh ich meets the I l l i no is Depa rtment of Pu bl ic Hea lth's Food Service San itat ion Code req u i rements. 

I l l i no is  regu lations req u i re food esta b l ishments, fac i l i ties, and cottage food vendors to have at least one certified food 



protection manager on staff. The cou rse is designed to prepare food managers with com petencies suffic ient to pass the 

Nationa l  Registry of Food Safety Professiona ls exam, proctored by I l l i no is Extens ion ed ucators, with a pass ing score of 75% or 

h igher. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Economic va lue to professiona ls who ea rned CEUs or  certifications though Extens ion programs ca n be estimated through a 

methodology used by TEConomy Pa rtners, LLC. The fi rm specia l izes i n  im pact assessments and conducted a comprehensive 

economic and fu nctiona l  im pact ana lysis out l ined in The Economic and Functional lmg_act of University_ of Illinois Extension 

report re leased i n  Septem ber 2020. 

As a resu lt of conti n u i ng ed ucation programs completed by K-12 teachers, 421 teachers were awa rded professiona l  

development hou rs to  ma i nta i n  the i r  I l l i no is teach ing certificate. The majority (89%) reported tha t  the  cou rse they attended 

will lead to improved learning for students and 80% reported thate" the professional development aligned to my performance 

as a teacher". With a n  average a nnua l  sa l a ry of $70,700 among I l l i no is  teachers i n  2021, accord i ng to the I l l i no is State Boa rd of 

Education ,  Extens ion 's conti n u i ng ed ucation programs contri buted to retent ion of more than $29M of I l l i no is  teachers' sa la ry 

i ncome. 

Certified crop advisors ea rned a tota l of 492 CE Us across the 2021 CropFl ix on  l i ne  series. Based on a n  average a n n u a l  sa la ry of 

$45,922 ea rned by crop advisors i n  I l l i nois (accord i ng to Z ipRecru iter), CropFl ix p layed a ro le i n  he lp ing support a n  est imated 

$ 1 .9 m i l l ion in comb i ned a nnua l  pay for 42 crop  advisors who secu red CEUs, an essenti a l  req u i rement for thei r conti n ued ro le 

as a Certified Crop Advisor. 

I n  2021, 301 livestock producers and managers were certified as a resu lt of comp leti ng the CLM tra i n i ng. For those affi l i ated 

with operations that exceed 1,000 AU, they must a lso pass a test to demonstrate mastery of cou rse content. With 18% of 

p rogram attendees (N=54) identify ing as managers of a fac i l ity and  an average a n n u a l  sa l a ry of $45,495 for I l l i no is swi ne fa rm 

managers (accord i ng to Z ipRecru iter), the 2021 CLM tra i n i ngs and  test ing contri buted to an est imated $2.4 m i l l ion i n  

economic va lue o f  comb i ned wages for l ivestock managers. 

A tota l of 129 food managers successfu l ly passed the Nationa l  Registry of Food Safety Professiona ls exa m to secu re or  

ma i nta i n  the i r  job essenti a l  professiona l  certifi cation .  I n  add it ion, CFPM tra i n i ng partic ipants who completed a 6 month 

fo l low-u p  su rvey reported imp roved food hand l i ng, storage, and  safety practices as a resu lt of the progra m .  Bu reau of Labor 

Statistics 2020 data for I l l i no is i nd icate that  food service managers i n  I l l i no is  earn a n  average a n n u a l  sa lary of $53,090 per  

yea r. Extens ion 's CFPM tra i n i ng  and  test ing services contri buted to a n  estimated $6.8 m i l l ion of comb i ned pay ea rned by food 

management professiona ls in I l l i nois .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

A vi brant  and ski l led professiona l  workforce su pports the I l l i no is economy, by red uc ing rates of unemp loyment and 

contri but ing to the tax base that  fu nds pu bl ic services and  infrastructure.  I n  add it ion to  the persona l  economic va lue of  

p rofessiona l  development offered by I l l i nois Extens ion (est imated at more than $41  m i l l ion i n  professiona l  wages across 646 

partici pants in 2021) ,  professiona ls in the ed ucation ,  agricu ltu re, and  food i ndustry sectors a re a b le to use the competencies 

they ga i n  to i nfluence the l ives of others. Teachers have the power to imp rove the q u a l ity of ed ucation for the students they 

serve. Based on the popu la r  Incubation and Embryology profess iona l  development progra m, 134 tra i ned teachers co l lectively 

reported us ing the STEM  focused cu rricu l um with more than 11 ,500 students in the i r  classrooms. Crop advisors app ly what 

they learn to assist prod ucers adopt susta i n able and  econom ica l ly benefic ia l  crop management p ractices. Food managers 

p ractic ing safe food hand l i ng  ca n reduce the costly impact of food borne i l l ness. Certified l ivestock managers have the 

capacity to m i n im ize envi ronmenta l  haza rds that th reaten air and water q u a l ity. Extens ion's professiona l  development 

p rograms ampl ify im pact and  va lue fa r beyond the scope of the profess iona ls served.  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Because of Extens ion programs offer ing conti n u i ng  and  professiona l  ed ucation in 2021, 646 profess iona ls ( inc lud i ng  K-12 

teachers, certified crop advisors, certified food protect ion managers, and l ivestock managers) secu red employment-essenti a l  

certifications and  conti n u i ng ed ucation cred its to  support more than $41 M i n  wages and  earn i ngs. Through com petencies 

ga i ned and conti n ued emp loyment, these professiona ls in tu rn have the potent ia l  to i nfluence the l ives and l ive l i hood of 

youth, prod ucers, and  the pu bl ic .  

https://extension.illinois.edu/global/economic-and-functional-impact


* Crowd sourced data supports policies and practices that impact industria l  hemp operations 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

In 2018, the USDA issued the " I nter im F i na l  Ru le for the Domestic Product ion of Hemp," lega l iz ing p rod uct ion of hemp in the 

U n ited States fo r the fi rst t ime i n  nea rly 70 yea rs. I n d ustri a l  hemp can be grown to p rod uce fi ber, gra i n ,  and ca nnabi noids .  

Some canna b ino ids determ ine  profita b i l ity potenti a l  (CBD and  CBG, for exa mp le) wh i le one ca nnabino id (THC) determ i nes 

compl i a nce. G rowers must ha rvest hemp crops which test below 0.3% THC in order  to be com pl iant  with state and  federa l  

regu lation or  risk crop  destruction/pena lties. Due to  federa l  regu lat ions and  l im i tat ions i n  t he  past, there is a severe lack of 

u n iversity-pub l ished resou rces for i nd ustri a l  hemp prod uction .  As a "new" crop to M idwestern agricu ltu re, best management 

p ractices (BM Ps) and  va rieta l performance of i nd ustri a l  hemp have yet to be determi ned i nc l ud ing  p lant ing methods, va riety 

performance, fert i l i ty req u i rements, rotationa l  i mpacts, and  compl i a nce. Lack of scientific data supporti ng or refut ing 

regu lations out l ined i n  the I nterim Fi n a l  Ru le fo r Domestic  Prod uct ion of Hemp was the most common sou rce of pu bl ic 

compla i nts. 

I nformation from the I l l i nois Department of Agricu ltu re ( I DOA) as well as a needs-based assessment conducted by U n iversity 

of I l l i no is Extens ion have shown a tremendous need for i n formation on va riety performa nce and  best management p ractices 

for i nd ustri a l  hemp in I l l i nois .  Resu lts of program eva l uat ions and  needs assessments revea led a strong need fo r fu rther 

resea rch and  ed ucation i n  th is new prod uct ion a rea . Respondents selected "canna b ino id levels throughout the growing 

season" as the most press ing a rea of resea rch .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Through associ at ions with resea rchers and private laboratories i n  the reg ion, a n  I l l i no is  Extens ion commercia l  agricu ltu re 

ed ucator (Ph i l i p  Alberti ) constructed the Midwestern Hemp Database (M H D) i n  Apri l 2020. The M H D  is a co l la boration 

between U n iversity of I l l i no is Extens ion, U n iversity of Wisconsi n -Mad ison, M ich igan State U n iversity Extens ion, P u rdue  

Extens ion, Rock River Laboratory, and Pr ide Ana lyt ics on Consu lti ng. Pa rtici pation  i n  t h i s  program provides hemp growers a n  

exciti ng opportu n ity to  receive d iscounted ca nnabino id ana lysis i n  exchange fo r data co l lection and  data shari ng. Data and  

sa mp l i ng  co l lection p rotocols were esta bl ished and agreed u pon  by  the  MHD team i n  accordance w i th  cu rrent USDA 

regu lat ions. The resu lts of the canna b ino id test ing, and  i nformation on the i r  prod uction  systems (va riety, p lant ing d ate, ta rget 

popu lation ,  ferti l izer rates, etc . ) ,  were then pu bl i cly access ib le through an on l i ne i n terface ava i la b le at: 

htt12s://extension . i l l i no is.ed u/global/midwestern-hem12-database. 

As of 2021, 180 l icensed i ndustri a l  hemp growers have subm itted data on agronomic p ractices and  more than 1400 sa mp les 

for ca nna b ino id a n a lysis across the fou r  partici pati ng states ( I l l i no is, M ich iga n, Wiscons in ,  and I nd i ana ) .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

When the USDA reopened the pu bl ic comment period in fa l l  of 2020 fo r the U.S. Domestic Hemp Prod uction Progra m, 

comments were sol ic ited on severa l top ics i nc l ud i ng  THC Test ing and Negl igence, Laboratory DEA Certification ,  Ha rvest 

Windows, and Exemptions for Research .  I n  J a n u a ry of 2021, the USDA pu bl ished the " Fi n a l  Ru le for the Domestic  Prod uct ion 

of Hem12" that provides u pdated regu lat ions for the prod uction of hemp i n  the U n ited States. The USDA F i na l  Ru le (which 

went i nto effect i n  Ma rch of 2021) i nc ludes severa l su bstant ia l  ru le changes i n formed by the M H D  ana lysis . Specifica l ly, M H D  

data contri buted to the expansion o f  the samp le-to-ha rvest window from 1 5  to 3 0  d ays i n  the USDA F i na l  Ru le which reduces 

the fi nanc ia l  risk associated with crop loss and  destruction  for hemp fa rmers nat ionwide. Add itiona l ly, M H D  data was used to 

ra ise the negl igence th reshold fo r Tota l THC, red uc ing the potenti a l  for crim i n a l  pena lties for hemp growers. 

Cannab i no id test ing su pported through th is partnersh ip  was va lued at more than $100,000 in d iscou nted test ing fees for 

hemp prod ucers. As a resu lt of th is "crowd sou rced " and  t imely data , partic i pati ng resea rchers and  hemp fa rmers were a b le to 

identify su ita b le hemp va rieties and  prod uction strategies across the M idwest. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

This ra pid response to add ress grower needs and i nform pu bl ic pol icy was an i n novative solut ion that has the potenti a l  to 

i mpact grower networks across the region and the cou ntry. Expand i ng  this progra m wi l l  imp rove a greatly u nderdeveloped 

knowledge base for hemp in our region and conti nue  to enable science to impact pol icy. Prod uctive i ndustri a l  hemp 

operations, gu ided by a n  evo lvi ng and expand ing  database, w i l l  positively i mpact the loca l and  state economy. 

https://extension.illinois.edu/global/midwestern-hemp-database
https://www.federalregister.gov/documents/2021/01/19/2021-00967/establishment-of-a-domestic-hemp-production-program


I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

By recru iti ng 180 l icensed i nd ustri a l  hemp growers to submit  data on agronomic practices and more than 1400 samp les for 

ca nnabino id a na lysis, the Midwestern Hemp Database (MHD) co l laborato rs effectively crowdsou rced u np recedented data that 

i nfluenced changes to the USDA Fi na l  Ru le for the Domestic  Prod uct ion of Hemp rega rd i ng THC Test ing and Negl igence, 

H a rvest Windows, and Exemptions for Resea rch .  The M H D  is a co l la borat ion between the U n iversity of I l l i no is Extens ion ( lead 

d ata base adm in istrator Ph i l l i p  Alberti ) ,  U n iversity of Wiscons in- Mad ison ,  M ich igan State U n iversity Extens ion, Pu rdue  

Extens ion, Rock River Laboratory, and Pr ide Ana lyt ics on Consu lti ng. The  resu lts o f  t he  cannab i noid test ing and  agronomic 

performance data a re cu rrently ava i la ble i n  a pub l ic ly access ib le i n terface. I n  add it ion to a n  estimated va lue of more than 

$100,000 i n  d iscou nted test ing prices benefiti ng pa rtic ipant growers, M H D  data contri buted to the expa nsion of the sa mp le­

to-ha rvest window from 15 to 30 days in the USDA F i na l  Ru le, wh ich red uces the fi na nc ia l  r isk associated with crop loss and  

destruction for hemp fa rmers nat ionwide. Add it iona l ly, MHD was  used to  ra ise the negl igence th reshold for Tota l THC, 

red uc ing the potenti a l  for crim i n a l  pena lties for hemp growers. The goa l is to conti nue  to strengthen the power of th is too l  

and  fu rther develop its ut i l ity to growers, processors, and  regu lators i n  2022 and  beyond .  

Critica l Issue 

Safe, Hea lthy Envi ronments and Behaviors 

I LL INO IS  U N ITED - A D IG ITAL HOME  FOR TRANSLATIONAL RESEARCH ON SU BSTANCE USE AND FAM I LY  H EALTH FOR RESI DENTS 

THROUGHOUT TH E STATE OF I LL INO IS  

Project Director 

Allen Barton 

Organization 

University of Illinois 

Accession Number 

1024295 

I LL INO IS  U N ITED - A D IG ITAL HOME FOR TRANSLATIONAL RESEARCH ON SU BSTANCE USE AN D FAM I LY H EALTH * 
FOR RESI DENTS THROUGHOUT THE STATE OF I LL INO IS  

I n  2 -3  sentences, briefly describe the  issue or problem that  you r  project addresses. 

Su bsta nce m isuse and  confl ictua l  fam i ly re lationsh i ps a re two long-sta nd ing  pu bl ic hea lth issues that negatively effect 

i nd ivid u a ls and the commun ities in wh ich they res ide. Although efficacious progra ms have been created , the i r  reach rema i ns 

l im ited . As a resu lt, res idents i n  I l l i no is have l ittle access to evidence-based programm i ng resou rces add ress ing these topics. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

The cu rrent project has been successfu l ly d issemi nat ing two lead i ng  efficac ious programs to residents th roughout the state of 

I l l i nois .  One program has focused on tobacco cessation and a l lows I l l i nois-based bus inesses to provide  tobacco cessation 

p rogramm ing  to the i r  emp loyees at no cost to the bus iness or  the employee. The other p rogram add resses re lationsh i p  

d istress and  h a s  reached he lp-seeki ng cou p les throughout t he  state o f  I l l i nois .  I n  add it ion to  these programs, a su ite of 

i nformationa l  resou rces have been developed add ress perti nent issues for residents and  fam i l ies in I l l i nois . Th us, the project 

has d i rectly add ressed the aforementioned problem of lack of access to evidence-based resou rces among I l l i no is  residents on 

these topics. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

For the fi rst progra m, he lp-seek ing coup les were given the opportu n i ty to partici pate in one of the lead i ng  re lationsh i p  

ed ucation p rograms. Prel im i n a ry data ana lyses suggest imp rovements i n  mu lt ip le doma ins o f  re lationsh i p  and  i nd ivid u a l  

fu nction ing a t  post-program .  For t he  second more recently- la unched p roject, tobacco users were a l lowed to  en ro l l  i n  a n  

efficac ious tobacco cessation program and  bus inesses were a l lowed to  make th is program ava i la b le t o  thei r employees. Data 

col lect ion rema i ns ongoing. 

https://nrs.nifa.usda.gov/projects/1838


Briefly describe how the broader pub lic benefited from you r  project's activities. 

Tobacco use rema ins  the lead i ng  preventa ble ca use of death in the U n ited States. Decades of resea rch have docu mented its 

enormous costs to i nd ivid u a ls, the i r  fa m i l ies, and  o u r  com m u n ities. D istressed cou p le re lationsh i ps have negative effects on 

i nd ivid u a ls '  hea lth, any ch i ld ren,  work, as wel l  as the connections with  the broader com m u n ity. By provid i ng  progra m m i n g  

that ta rgets each o f  these a reas, t h e  co l latera l benefits t o  t h e  pu bl ic  broader  a re expected t o  b e  wide-reach i ng. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

This  project has been successfu l ly d issemi nat ing two lead i ng  efficac ious progra ms to residents th roughout the state of 

I l l i nois .  One  progra m has focused on tobacco cessation  and  a l lows I l l i nois-based bus inesses to provide  tobacco cessation  

p rogra m m i n g  to the i r  emp loyees at no cost to  the bus iness or  the employee. The other  p rogra m  add resses re lationsh i p  

d istress and  h a s  reached he lp-seeki ng cou p les throughout t h e  state o f  I l l i nois .  I n  add it ion t o  these progra ms, a su ite of 

i nformationa l  resou rces have been developed to add ress perti nent issues for residents and  fa m i l ies in I l l i nois .  

SPATIAL PROXI M ITY AS AN OBJECTIVE M EASU RE OF COUPLE H EALTH 

Project Director 

Brian Ogolsky 

Organization 

University of Illinois 

Accession Number 

1023786 

SPATIAL PROXI M ITY AS AN OBJECTIVE M EASURE OF COU PLE H EALTH * 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

I t  is essenti a l  that cou p les a re awa re of and  have the tools to ma i nta i n  re lationa l  hea lth in o lder adu lthood beca use p rocesses 

of ag ing itself (e.g., changes in soc ia l  ro les, physica l fu nction i ng, mob i l ity, respons ib i l i t ies to others) ca n ca use pa rtners to 

depend more on each other  as they age together. Relationa l  hea lth is known to va ry from moment to moment, often without 

awa reness of partners, making s ingle se lf- reported measu res of re lationa l  q u a l ity a poor proxy fo r how re lationa l  hea lth 

occu rs in da i ly l ife .  Moreover, self- reported meas u res a re not practica l fo r d a i ly use beca use they necessitate active pa rtic ipant 

i nvo lvement, wh ich comprom ises comp l i ance and  often resu lt i n  selective reporti ng. U nobtrusive meas u rement strategies, on  

the other  hand ,  m i n i m ize pa rtic ipant b u rden beca use they a re less re l i ant  on  com pl i ance, do not  affect cou p les' da i ly 

routi nes, and  provide conti nuous  measu rement .  Th us, a n  i m porta nt fi rst step towa rd the development of a too l  for cou p les to 

u ndersta nd the i r  re lationa l  hea lth is to create an u nobtrusive behaviora l  measu re that ca n be mon itored in the context of 

d a i ly l ife .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

We were a ble to design, deve lop, and  dep loy o u r  prox im ity sensors to co l lect data from ten cou p les. Data from cou p les were 

clea ned and  a n a lyzed and  then presented at a conference and  pu bl ished i n  a peer- reviewed journa l .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

I nformation from the study p rovides key i ns ights i n to processes of hea lthy aging. Us ing our system, we ca n provide ta rgeted 

i ntervent ion poi nts fo r i m p rovi ng re lationsh i ps of older ad u lt cou p les. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

Resu lts from o u r  fi rst study were pu bl ished in a specia l  issue of a peer- reviewed journa l  a rticle that w i l l  help i m p rove methods 

for u nderstand i ng  the hea lth and well bei ng of older ad u lt cou p les. 

https://nrs.nifa.usda.gov/projects/1680


Describe and  expla i n  any major changes or problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

We employed a post-doc as well as two graduate students and provided them with resea rch design, imp lementation ,  and  

a n a lysis tra i n i ng. Resu lts were d issem inated at the  Bia n n u a l  Conference of the  I nternationa l  Associat ion for Relationsh i p  

Resea rch and  pu bl ished i n  a specia l  issue o f  t he  Jou r n a l  o f  Soci a l  and  Persona l  Relationsh i ps. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt.

Resu lts from ou r  fi rst study were pu bl ished in a specia l  issue of a peer- reviewed journa l  a rticle that wi l l  he lp imp rove methods 

for u nderstand i ng  the hea lth and wel l  bei ng of older ad u lt coup les. I n formation from th is study provides key i nsights i nto 

p rocesses of hea lthy ag ing. Us ing ou r  system, we ca n provide ta rgeted i n tervent ion points for improvi ng re lationsh i ps of older 

adu lt coup les. 

Enhancing Rural  Economic Opportunities, Community Resilience, and Entregreneurshig 
Project Director 

Josie Rudolphi 

Organization 

University of Illinois 

Accession Number 

1021669

* STRESS AN D MENTAL HEALTH AMONG ILL INO IS  FARMERS

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Situat ions that a re l i ke ly to ca use stress a re those that a re uncontro l lab le, u np red ictable, or  uncerta i n ;  cha racteristics often 

used to descri be fa rm i ng. Common ly reported stressors by fa rmers inc lude long worki ng hou rs, fi nanc i a l  uncerta i n ty, and

seasona l i ty. As  a resu lt o f  these and  other factors, fa rm ing  has been identified as one of  the most stressfu l occu pations.

Ch ron ic  stress has been associated with adverse physica l and menta l  hea lth outcomes i nc l ud ing  a nxiety and depress ion i n  

t h e  agricu ltu ra l  popu lation .  With i n  agricu ltu re, a nxiety and  depress ion have been associated with work- related i nj u ries, 

u nsafe work behaviors, and  impa i red work performance. Across a l l  occu pationa l  grou ps, symptoms of depress ion a re

associated with i ncreased morta l ity risk, hypertens ion and  m uscu loske leta l d isorders, and  lost p rod uctivity.

I l l i no is  fa rmers a re at risk of a myriad of physica l and  menta l  hea lth cond it ions as a resu lt of occu pationa l  stress. However, the 

stress experience of fa rmers in I l l i no is is u n known. We a re su rvey ing I l l i no is fa rmers to identify major stressors (fi n a nc ia l, 

economic, envi ronmenta l, and  i nterpersona l) ,  the preva lence of menta l  hea lth cond it ions, and the preva lence of physica l 

hea lth cond it ions and agricu ltu ra l  i nj u ry. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I n  the past yea r we adm in i stered a su rvey to one thousan agricu ltu ra l  prod ucers i n  I l l i no is  to estimate the preva lence of 

a nxiety, depress ion,  and  su bsta nce use among fa rmers. Data a n a lysis is cu rrently u nderway. The resu lts from the study w i l l  

gu ide the development of  menta l  hea lth and  stress resou rces and  i nform Extens ion progra ms and  pr iorit ies. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

https://nrs.nifa.usda.gov/projects/748


This p roject is cu rrently generati ng factsheets for fa rmers that descri be the bu rden of a s ituat ion ( i .e . ,  a lcohol  use among 

fa rmers) and  provid i ng  l i n ks and recom mendat ions to resou rces. I n  add it ion, conversations w i th  commod ity groups and  

agricu ltu ra l  prod ucer sta keholder groups have generated i n terest i n  havi ng the  P is  present at conferences and  sym posi u ms. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

This p roject is generati ng pu bl ic awa reness for agricu ltu ra l  prod ucer menta l  health .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

I l l i no is  fa rmers a re at risk for a myriad of physica l  and menta l  hea lth cond it ions as a resu lt of occu pationa l  stress. However, 

the stress experience of fa rmers i n  I l l i no is is u n known. We a re su rveying I l l i no is fa rmers to identify major stressors (fi n a nci a l, 

economic, envi ronmenta l, and  i nterpersona l) ,  the preva lence of menta l  hea lth cond it ions, and the preva lence of physica l 

hea lth cond it ions and agricu ltu ra l  i nj u ry. Th is project is cu rrently generati ng factsheets for fa rmers that descri be the b u rden 

of a s i tuat ion (such as a lcohol  use among fa rmers) and  provid i ng  l i n ks and  recom mendations to resou rces. In  add it ion, 

conversations with com modity groups and agricu ltu ra l  prod ucer sta keholder groups have generated i nterest i n  havi ng ou r  

work presented a t  conferences and sympos iu ms. 
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Project Director 
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Organization 
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Accession Number 
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BENEF ICIAL AN D ADVERSE EFFECTS OF  NATURAL CHEMICALS ON H U MAN H EALTH AN D FOOD SAFETY * 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

M u lti p le sclerosis is a chron ic  deb i l itati ng d isease of the centra l  nervous system (CNS) characterized by episod ic neuro logica l 

dysfu nction ( rela pses) fo llowed by periods of pa rtia l  recovery (remission ) .  Patients often experience pa i n ,  fat igue, and  

impa i red motor coord i nat ion .  Disease exacerbation l i kely stems from an  a berrant  i nflammatory response brought on by 

au toreactive immune  cells (T and  B ce l ls) in the CNS .  Therefore, there exists a critica l need to identify new mechan isms of 

natu ra l  thera peut ic i ntervention that exh i b it both d isease-mod ifyi ng and  neuroprotective properties. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

We identified a dysregu lation of omega-3 derived endocannabi noids i n  a n  a n ima l  model of m u lt ip le sclerosis at d ifferent 

per iods of d isease progress ion i nc l ud ing  without sickness, re la pse, and  rem ission .  These data suggest that treatment with 

these natu ra l ly form ing endocan nab i noids may i n h i bit re la pses i n  a n  a n ima l  model of m u lt ip le sclerosis. We next tested th is 

hypothesis for the therapeut ic efficacy of the omega-3 derived endocannabino id and  d iscovered that the days to re la pse were 

s ign ifica ntly longer i n  the treated group  com pa red to the control group. Fu rthermore, we identified i n  prima ry tissue cu ltu re 

models that the d rivi ng T-cel l  su btypes of the d isease (Th l and  Thl  7) a re suppressed by the endocannabino id treatment. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Ou r  fi nd i ngs of natu ra l  therapeut ic i n tervent ion with omega-3 derived endocannabi noids benefited resea rchers in better 

u nderstand i ng how d ifferent immune  cells (that d rive d isease p rogress ion) a re i nfluenced . Add i tiona l ly, there is the potenti a l  

for identification of key pathways and l ip id  structu res tha t  regu late the benefic ia l  properties of omega-3 l i p ids . 

https://nrs.nifa.usda.gov/projects/6155


Furthermore, we held a sem i na r  to the Brazos Va l ley M u lt ip le Sclerosis Meeti ng consisti ng of patients with m u lt ip le 

sclerosis and  key mu lt ip le sclerosis resea rchers i n  the U n ited States and  Germany. There was d i a logue with patients on 

identifyi ng how they can better manage the i r  symptoms through d ieta ry components. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The broad pu b l ic  benefited from ou r  project's activities as there is a more clea r u nderstand i ng  of the mechan isms of how 

omega-3 derived molecu les elicit their benefic ia l  properties, especi a l ly in those with a d isease characterized by ch ron ic  or 

a berrant  i nflam mation .  

Describe and  expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

A graduate student was tra i ned to execute this project and has given severa l ora l  presentations at th ree i nvited sem i na rs and  

a conference. Add i tiona l ly, t h i s  tra i n i ng l ed  to  development, subm ission ,  and  awa rd of  i nterna l  student-proposed fu nd ing  a t  

the U n iversity of  I l l i no is  as a n  extens ion of  th i s  p roject. 

With these data obta i ned, a proposa l for N I H  ROI fu nd ing  have been subm itted to fu rther explore the potenti a l  of omega-3 

derived endocannabi noids in med iati ng the reso lut ion of aberrant  i n fla mmation th rough specific ce l l  responses in a n ima l  

models o f  m u lt ip le sclerosis. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

M u lti p le sclerosis is a chron ic  deb i l itati ng d isease of the centra l  nervous system cha racterized by episod ic neu ro logica l 

dysfu nction ( rela pses) fo llowed by periods of pa rtia l  recovery (remission ) .  There exists a critica l need to identify new 

mechan isms of natu ra l  thera peut ic i ntervent ion that exh i b it both d isease-mod ifyi ng and neuroprotective properties. Through 

our resea rch we now have a more clea r u nderstand i ng  of the mechan isms of how omega-3 derived molecu les e l ic i t  the i r  

benefic ia l  properties, especi a l ly i n  those with a d isease characterized by chron ic  or  a berrant  i nflam mation .  

[ Closi ng Out  ( end  date 09/07/2023) ] 
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PHVTON UTRIENTS AN D BEYOND * 

I n  2-3 sentences, briefly describe the  issue or problem that you r  project addresses. 

Card iometa bol ic d i seases a re the ma i n  lead i ng  ca use of death worldwide. Certa i n  bioactive compounds have positive effects 

over these d i seases, but the mechan isms that regu late thei r a bsorption and  accumu lation i n  h u mans is not clea r. O u r  

laboratory ut i l izes mouse models and  ce l l  b io logy techn iq ues to study t h e  ro le o f  phyton utrients and  other bioactive 

compou nds in ca rd iometa bol ic d i seases. More specifica l ly, we focus ou r  efforts on determ i n i ng the ro le of vitam i n  A and  

ca rotenoids i n  atherosclerosis and  obesity. 

https://nrs.nifa.usda.gov/projects/6116


Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

D u ri ng  the past yea r, we exa m i ned the mecha n isms that regu late the a bsorption  of three bioactive com pou nds; beta­

ca rotene, lute in ,  and  vita m i n  E. We observed that the vita m i n  A status i n  the gut regu lates the a bsorption  of these molecu les. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

U ndersta n i ng the mecha n isms that regu late the a bsorption  of d i eta ry n utr ients is crucia l  to promoti ng better u pta ke. Once 

taken u p  by the body, these n utr ients w i l l  trave l to ta rget tissues where they exert the i r  b io logica l fu nctions.  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

By u nderstand i ng  the mecha n isms that regu late phytonutrient a bsorpt ion,  we wi l l  be a b le to obta i n  the i r  maxi m u m  benefit. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Card iometa bol ic d i seases a re the lead i ng  ca use of death worldwide.  Certa i n  b ioactive com pounds  have positive effects over 

these d iseases, but  the mecha n isms that regu late the i r  a bsorption  and  accu m u lat ion i n  h u m a ns is not clea r. O u r  

laboratory ut i l izes mouse models and  ce l l  b io logy techn iq ues t o  study t h e  ro le o f  phyton utrients and  other  b ioactive 

com pou nds in ca rd iometa bol ic d i seases. U nderstand i ng  the mecha n isms that regu late the a bsorption  of d ieta ry n utr ients is 

crucia l  to promoti ng better u pta ke. Once ta ken up by the body, these nutrients wil l  trave l to ta rget tissues where they exert 

thei r b io logica l fu nctions.  By u ndersta n d i ng the mecha n isms that regu late phytonutrient a bsorption ,  we wi l l  be a b le to 

obta i n  the i r  maxi m u m  benefit. 

Comprehensive and I ntegrated Health Promotion and Disease Prevention 
Project Director 
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Organization 

University of Illinois 

Accession Number 

7000144 

* Nutrition programs support hea lthy decision-making and promote changes to the food environment 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

I l l i no is  has the 27th h ighest a d u lt obesity rate in the nat ion,  and  the 17th h ighest obesity rate for youth ages 10 to 17. As of 

2017, I l l i no is 's ad u lt obesity rate was 31 . 1  %, up from 20.4% in 2000 and  from 12 .1  % in 1990. Pa rents, guard i a ns and  a d u lt 

fa m i ly members play a key ro le i n  promoti ng hea lthy n utrition  choices i n  ch i ld ren .  Accord i ng  to the 2018 I l l i no is Youth Su rvey, 

one out of every ten 8th-12th graders d id  not eat any vegeta b les in the past week. I n  add it ion,  28% of 12th graders reported 

they were physica l ly active on 2 or fewer days in the pr ior week. Beca use at least 80% of prematu re heart d isease, stroke and  

type 2 d i a betes d i agnoses cou ld be prevented th rough hea lthy l ifestyle choices, it is i m perative for you n g  people to  learn the 

ski l ls they need to m a ke positive food and activity choices ea rly i n  l ife .  Resea rch has demonstrated that hea lthy food 

se lection ,  preparation  and consu m ption ca n contri bute to a lower p reva lence of chron ic  d iseases that d isproportionately 

affect l im ited-resou rce popu lat ions. However, ho ld i ng i nd ivid u a ls solely accou nta ble for mak ing  hea lthy l ifestyle choices 

without a lso address ing com m u n ity envi ronments, systems, and  pol ic ies that m a ke l ivi ng  a hea lthy l ifestyle nea rly i m poss ib le 

for vu lnera b le popu lations, is l i ke ho ld i ng  fish accou nta ble for su rvivi ng  i n  pol luted water. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I l l i no is  Extens ion 's most comprehensive progra ms ta rget ing n utrition ,  physica l activity, and  food buyi ng behavior a re u nder  

the u m brel la of the I l l i no is N utrition  Ed ucation Progra m ( I N EP ) .  I N E P  i nc ludes the de l ivery of d i rect ed ucation n utrition  

p rogra m m i n g  to youth and  ad u lt a ud iences by Expa nded Food & N utrition  Ed ucation Progra m (EFN E P) staff. These outreach 

https://nrs.nifa.usda.gov/projects/144


activities a re complemented by mu lti- leve l i ntervent ions comb in i ng  a strategic blend of d i rect ed ucation and  efforts to 

cha nge pol icy, systems, and  envi ronments th rough the SNAP-Ed p rogram .  I N E P  progra ms d i rectly ta rget aud iences with 

l im ited i ncomes to promote hea lthy choices and a lso support gatekeepers of envi ronments where these aud iences eat, lea rn, 

l ive, p lay, shop, and work. Through professiona l  development and techn ica l assista nce (e.g. food pantries, school 

lu nchrooms, ea rly ch i ld hood centers) , gatekeepers ca n create envi ronments that encou rage hea lthy food and activity 

behaviors. 

E FNEP  eq u i ps l im i ted-resou rce aud iences to ga i n  knowledge and ski l ls needed to eat a n utritious d i et and to l ive a hea lthy 

l ifestyle. Progra ms a re resea rch-based, hands on, and ta ught by tra i ned peer ed ucators. E FNEP  is located in six cou nties i n  

I l l i no is  - Cook, Peori a ,  Champa ign, Verm i l ion ,  Mad ison, and  St. Cla i r. I n  2021, E FNEP  made  over 8,400 ed ucationa l  contacts 

th rough 78 progra ms reach ing 770 adu lts and  667 youth .  Nea rly ha lf [49%] of progra m part ic ipa nts identified as m inority and  

over one-th i rd [32%] identify as H ispan i c  or  Lati no, reach ing the  u nderserved aud iences i n  I l l i no is cou nties at risk for food 

i nsecu rity with ways to maxi m ize household food budgets. 

SNAP-Ed ed ucators provided 94 i n -person and on l i ne  tra i n i ng  progra ms to 2,008 partner agency personne l  on a va riety of 

topics that support agency staff to im plement and  ma i nta i n  pol icy, systems, and envi ron menta l  changes, removi ng ba rriers to 

hea lthy n utrit iona l  choices and  food selection .  Professiona l  development top ics in 2021 i nc luded h u nger and hea lth, 

imp rovi ng hea lth in food pantries, school ga rdens, ga rden to cafeteria practices, fam i ly engagement strategies, n utrition 

pol icy, and  hea lthy eati ng ro le mode l i ng i n  school and ea rly ch i ld hood sett ings. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

In 2021, EFN EP  in I l l i no is  has reported high leve ls of im pact benefit ing fam i l ies with l im ited resou rces. Self- report data based 

on  entry and exit measu res of behavior docu mented that 87% of ad u lt partic ipants [N=683] imp roved the i r  n utrition  practices 

beca use of the i r  partici pation in E FNEP  ed ucationa l  programs. Two-th i rds (69%) showed imp rovement in th ree or more d iet 

q u a l ity i nd i cators. In add it ion, 65% of adu lt partic ipants showed imp rovement in one or more physica l activity behaviors ( i .e . ,  

exercisi ng for at least 30 m i n utes, doing workouts to bu i ld and strengthen muscles, o r  maki ng  smal l  changes to be more 

active) .  Youth E FNEP  partic ipants a lso benefited from n utrition ed ucation with 77% of youth improvi ng the i r  knowledge or  

ab i l it ies to choose foods accord i ng to Federa l  D ieta ry Gu ida nce. 

SNAP-Ed partner agency staff were h igh ly satisfied with the p rofessiona l  development opportu n ities offered with 90% of post­

p rogram su rvey respondents i nd icati ng that the workshop met the i r  needs. The majority (95%) reported that they a re l i kely 

to use resou rces provided or  referenced, 97% i ntended to share i nformation they learned with others, and 87% lea rned 

someth i ng  d u ri ng  the workshop they plan to use in their work. In add it ion, techn ica l assista nce and envi ron menta l  

assessment support provided by  SNAP-Ed ed ucators resu lted i n  829 n utrition supports adopted by  pa rtner agencies to 

systemica l ly promote and  enable se lection  and  ava i l ab i l ity of n utrit iona l  choices by patrons and  cl ients. Ed ucators lent the i r  

expertise to he lp partner agencies secu re nea rly $275,000 i n  grants and  $287,000 i n  donat ions to support pol icy, system, and 

envi ronmenta l  changes. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

Accord i ng  to a 2021 study exam i n i ng the associat ion between body mass i ndex and hea lth ca re costs, excess a n n u a l  hea lth 

ca re costs ra nge from $253 to $3,097 per ad u lt and  from $116  to $310 per ch i ld l ivi ng with obesity. Based on the 670 adu lts 

and  513 youth who reported improved n utrit iona l  outcomes beca use of EFN EP  partic i pation ,  a pp lyi ng the most conservative 

( lowest) excess hea lth ca re cost estimates, nea rly $230,000 in excess hea lth ca re costs m ight be averted a n n u a l ly. I l l i no is 

Extens ion 's comprehensive n utrition ed ucation ,  complemented by outreach to support pol icy, systems, and  envi ron menta l  

change, contri butes to  red uctions i n  t he  economic bu rden o f  chron ic  d isease i n  I l l i nois .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

With h igh rates of ad u lt and  ch i ld obesity in I l l i nois, the I l l i no is  Nu trit ion Education Program ( I N EP) provides nu trit ion 

ed ucation and fac i l i tates strategies to support envi ronments that a re conducive to hea lthy choices i n  commun ities where the 

most vu lnerab le res idents l ive, p lay, work, and grow. Excess a n n u a l  hea lth ca re costs ra nge from $253 to $3,097 per adu lt and 

from $116  to $310 per ch i ld l ivi ng with obesity. I N E P  inc ludes the de l ivery of d i rect ed ucation n utrition p rogramm ing  with 

youth and adu lts to promote knowledge and ski l ls need to eat a nu trit ious d iet and l ive a hea lthy l ifestyle. In 2021, the 

Expa nded Food & N utrition Ed ucation Program (EFN EP) staff made over 8,400 ed ucationa l  contacts th rough 78 programs 

reach ing 770 adu lts and  667 youth .  The program were effective i n  that 87% of adu lts improved the i r  n utritiona l  practices 

beca use of the i r  partici pati ng in E FNEP  programs. Add itiona l ly, 65% of adu lts imp roved partic i pation in one or  more physica l 

activity behaviors. SNAP-Ed ed ucators provided 94 i n -person and  on l i ne tra i n i ng p rograms to 2,008 partner agency person ne l  

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247307


on a va riety of top ics to support ca rryi ng out  and  ma in ta i n i n g  pol icy, systems, and  envi ronmenta l  cha nges that remove 

ba rriers to hea lthy n utrit ion a l  choices and  food se lection .  Through techn ica l assista nce and  envi ronment  assessments, 

partner agencies co l lective ly adopted 829 n utrit ion a l  su pports to systematica l ly promote and  ena ble selection  and  

ava i l ab i l ity of  n utriti ona l  choices by  food pa ntry patrons and  c l ients. Based on the 670  a d u lts and  513 youth who reported 

i m p roved n utrit ion a l  outcomes through partic i pati ng in E F N E P, the progra m may have averted up to $230,000 in a n n u a l  

excess hea lth ca re costs associ ated with obesity. 

* Youth and families strengthen competencies that positively impact social and emotional hea lth 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Menta l hea lth is an i m porta nt contri butor to wel lbei ng and  q u a l ity of l ife .  I nextrica b ly l i n ked to chron ic  d isease and i nj u ry 

i nc l ud ing  self- ha rm,  poor menta l  hea lth ca n affect a l l  a reas of l ife .  Access to menta l  hea lth services ca n be a n  add itiona l  

cha l lenge i n  t ha t  I l l i no is  has a h i ghe r  ratio o f  popu lation to  menta l  hea lth providers (440: 1 )  re lative to  the  nationa l  average 

(400:1 )  and  exceeds 7,000: 1  in some I l l i nois cou nties. The N ationa l  Al l ia nce for Menta l I l l ness reported that 38.5% of I l l i no is 

residents have experienced poor menta l  health .  I n  I l l i no is, 15% of the popu lat ion has been d i agnosed with a depressive 

d isorder  that tra nslates to nea rly 2 m i l l ion residents. The pandemic  has o n ly exacerbated fee l i ngs of isolat ion and  d isru pt ion 

for you ng people who have spent so much t ime i n  remote lea rn i ng  and physica l ly d i sta nced c lassroom sett ings. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I l l i no is  Extens ion de l ivers a va riety of outreach to support menta l  hea lth . One a u d ience, K-12 teachers, lea rn how to promote 

menta l  hea lth for the most vu lnera b le students through tra u m a  i nformed classroom practices. Fa rm and  fa rm fa m i l ies ca n 

access stress red uction  resou rces and  i n formation via both d igita l ly de l ivered and  i nteractive progra m m i ng. Agency 

personne l  who work with youth partici pate i n  profess iona l  development to identify ea rly warn i ng  s igns of menta l  hea lth 

struggles. F i na l ly, d i rect progra m m i ng with youth and fa m i l ies a ims  to create "safe spaces" for open d iscuss ion a round  menta l  

hea lth issues. 

Your Thoughts Matter, was de l ivered in 2021 th rough a 6 sess ion vi rtua l  format as a statewide 4-H Specia l  I nterest (SP I N )  c l ub  

w i th  160  youth age 13 and  a bove. Based on the cu rricu l u m  developed by  Oh io  State Extens ion,  youth lea rned a bout a nxiety, 

stress, depress ion and  re lated resou rces they ca n ta p.  I n  add it ion,  teens used th is  i ntensive opportu n ity to improve 

awa reness a round  the stigma associated with menta l  hea lth concerns and  learned how to promote positive action  in the i r  

fa m i l i es, schoo ls, and  com m u n ities. The v i rtua l  SP IN c lu b p rovided increased access to th is  menta l  hea lth promotion 

p rogram,  rega rd less of loca l capacity or  expertise to faci l itate the experience.  Pa rtic ipants were su rveyed fo l lowi ng the 

p rogra m  to assess both the q u a l ity and outcomes of the progra m .  Al l  respondents (100%) fe lt supported by the i r  peers in the 

4-H progra m .  Peer support is cruci a l  when d iscussi ng menta l  and emotiona l  hea lth issues i n  that safe emotiona l  spaces a re a n  

essenti a l  i ngred ient for progra m q u a l ity. 

The pandemic  has spa rked creative progra m de l ivery options i n  m a ny ways. When i n-person progra m m i n g  was not yet 

feasi ble, two 4-H ed ucators tea med u p  to create safe opportu n ities fo r fa m i l ies to create con nections and  sti m u late 

conversations a bout emotiona l  wel lbeing.  They deve loped Connection Corner Family Activity Kits, packaged with 

i nformation and activit ies designed to help youth and fa m i l ies foster connection  and m a nage emotions.  Activities i nc luded:  

conversation  sta rters; breath ing  practices, ki ndness cha l lenge, emotion tracker, ca lm ing  gl itter j a r, and  poetry prom pts. The 

kits were de l ivered to 125 fa m i l ies reach ing  230 adu lts and  274 youth .  Most nota b ly, the activity kits reached 108 fa m i l ies of 

youth not cu rrently i nvo lved i n  the 4-H progra m .  The family conversation starters activity was the h ighest rated and  most wel l  

attended activity of the progra m .  When asked for feed back, 100% of respondents i nd i cated that the kits were usefu l, 

enjoya ble, and fi l led a need . 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Youth explored the i r  spark and ga i ned new com petencies through partici pati ng in Your Thoughts Matter. Between 90-94% of 

post-progra m feed back su rvey respondents i nd icated that they: 

o know resou rces re lated to menta l  hea lth that they ca n share with others in need, 



o ca n identify an ad u lt who cou ld give them assista nce if they a re struggl i ng  with a cha l leng ing s ituat ion,  and  

o feel  they have someone they ca n reach out to  i n  o rder  to  ta lk a bout  how they feel .  

A strong majority (87%) sa id they lea rned cop ing strategies to he lp  dea l  with stressfu l s ituat ions and  a re more confident in 

thei r ab i l ity to ta lk  to others a bout  menta l  hea lth after pa rtici pati ng  i n  the S P I N  c lub.  

Connection Corner Family Activity Kits he lped increase specific mental ,  emotiona l, and  socia l  hea lth re lated ski l ls .  For 

exa m p le, 86% of fa m i l ies who responded to a post-progra m feedback su rvey i nd i cated that the breath ing  practices he lped 

them manage the i r  emotions and 78% said that the emotion tracker  he lped them respond appropriately to the i r  fee l i ngs. 

Fu rthermore, more than 90% of respondents specif ied that the poetry prom pts and conversation  sta rters he lped them b u i ld 

connections with others. Comments from partici pati ng  fa m i l ies su pported evidence of i m pact. One partic i pati ng a d u lt stated, 

"I was able to do activities with my children that gave me insight into their thinking and allowed us to strengthen our 

relationship," while another noted, "My kids are both more willing to open up about what they are feeling and why." 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

A recent report from Tufts Med ica l  Center and One M i nd at Work est imates that depress ion accounts for a nationa l  a n n u a l  to l l  

of $44 b i l l ion  i n  losses to  workplace prod uctivity a lone .  By enab l i ng  youth and  fa m i l ies to  better m itigate the negative 

i m pacts of stress and  a nxiety, I l l i nois Extens ion contri butes to a h igher q u a l ity of l ife, a stronger  sense of belong ing, and  ab i l i ty 

of residents to fu l ly engage i n  the activities that benefit the com m u n ities where they l ive, work, p lay, and  grow. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Menta l hea lth is an i m porta nt contri butor to wel lbei ng and  q u a l ity of l ife .  I l l i nois Extens ion conducts a variety of outreach 

activities to support menta l  hea lth i nc l ud ing  conti n u i n g  ed ucation  for teachers, stress red uction  progra m m i n g  and resou rces 

for fa rmers and  fa rm fa m i l i es, profess iona l  ed ucation for com m u n ity-based agency personne l  to identify ea rly wa rn i ng  s igns 

of menta l  hea lth th reats to the i r  c l ientele, and d i rect progra m m i n g  with youth and fa m i l ies to foster d iscuss ions a round  

menta l  health .  I n  2021, 160  youth age 13 and  a bove pa rtici pated i n  a statewide, v i rtu a l  4 -H  Specia l  I n terest (SP I N )  c l ub  ca l led 

You r  Thoughts Matter. They learned a bout a nxiety, stress, depress ion and re lated resou rces to ta p for ma nag ing these 

contri buto rs to menta l  health .  Between 90-94% of youth partic ipants who responded to the post-progra m eva l uat ion sa id 

they were better a b le to access resou rces re lated to menta l  hea lth, identify a n  ad u lt who cou ld provide assista nce when 

strugg l ing with a d ifficu lt s i tuat ion,  and  reach out  to someone i n  order  to ta lk  a bout how they feel .  Al l  respondents of the 

post-progra m su rvey reported feel i ng  supported by the i r  peers in the progra m,  a n  essenti a l  i ngred ient for creati ng  safe spaces 

to d i scuss d ifficu lt issues. Another 2021 menta l  hea lth p rogra m, Connection  Corner Fa m i ly Activity Kits, engaged 125 fa m i l ies 

comprised of 230 adu lts and  274 youth to spark d iscuss ions and  create connections a bout  emotiona l  wel lbeing.  The activity 

kits he lped to i ncrease specific menta l, emotiona l, and  soci a l  health-re lated ski l ls as evidenced by one pa rent's comment, "My 

k ids  a re both more w i l l i ng  to  open  u p  a bout  what  they a re fee l i ng  and  why." 

Critica l Issue 

Safe, Plentifu l, and  Accessible Food Supply 

I NVESTIGATI NG  WEED RESISTANCE M ECHAN ISMS TO SOI L-APPLIED H ERBICI DES 

Project Director 

Dean Riechers 

Organization 

University of Illinois 

Accession Number 

1025006

* I NVESTIGATING WEED RESISTANCE M ECHAN ISMS TO SOI L-APPLI ED H ERBIC IDES 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

https://secureservercdn.net/198.71.233.214/e47.77e.myftpupload.com/wp-content/uploads/2020/09/OMaW_Tufts-Study_High-Cost-of-Mental-Disorders-1.pdf
https://nrs.nifa.usda.gov/projects/2077


Weed resista nce to soi l-appl ied herbic ides is a growing concern for agronomic crop prod uction i n  the U .S .  The vast majo rity of 

herbic ide-resista nt weeds reported to date have been stud ied with fo l i a r, or postemergence, herbic ides. Due to the re latively 

low n umber of weeds resista nt to soi l-appl ied herbic ides reported worldwide, particu la rly in d i cot weed species, 

physio logica l and  molecu la r  mechan isms conferri ng resista nce need to be u ncovered and  new methods to study resista nce to 

so i l-appl ied herbic ides need to be developed . 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Ou r  recent resea rch to i nvestigate resista nce i n  waterhemp  (Amaranthus tubercufatus) to the so i l-appl ied herbic ide 5-

metolachlor has led to the development and  optim izat ion of severa l whole-plant and  laboratory methods for studyi ng  

detoxification-based resista nce i n  weeds, as we l l  as a peer- reviewed pub l ication i n  2021  (Strom et  a l .  2021 ) .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Ou r  ta rget aud iences a re corn, sorghu m, and soybean growers in the U.S., as wel l  as weed scientists in i ndustry and academia .  

The methods deve loped and resu lt ing pub l ication have shed new l i ght  on a n  unexpected mechan ism for resista nce to  5-

metolachlor i n  waterhem p, and  has set the fra mework for conti n ued resea rch i n to weed resista nce to soi l-a pp l ied herbic ides. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

Weed resista nce to herbic ides is a serious concern fo r secu re and safe food prod uction in the U .S .  by l im it ing crop yield and 

ha rvest q u a l ity. U nderstand i ng resista nce mechan isms and  tra i ts i n  problematic weeds such as waterhemp a l lows weed 

science and  crop protect ion resea rchers to ta rget new ma nagement strategies to prevent resista nt waterhemp from becoming  

more widespread .  

Describe and  expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

No major changes or  problems to report. Severa l postdoctora l, graduate, and u ndergraduate students have worked on the 

p roject and have ga i ned va luable resea rch ski l ls and knowledge rega rd i ng  whole-p lant physio logy and b iochemica l  enzyme 

assays i n  the laboratory. Resu lts and fi nd i ngs of th is resea rch have been presented to growers at the U I U C  Agronomy Day, 

weed scientists at the North Centra l  Weed Science Society and  Weed Science Society of America a n n u a l  meeti ngs, and  resu lts 

have been d issem inated to the scientific commun ity via the peer- reviewed pu bl ication be low. 

Strom, S.A., Hager, A.G. ,  Concepcion, J .C .T., Davis, A.S., Seiter, N .J . ,  Morris, J .A., Ka u ndun, S.S. and  Riechers, D .E .  2021e. 

Metabol ic pathways fo r 5-metolach lor detoxification d iffer between to lera nt corn and  m u lt ip le- resista nt waterhemp.  P lant 

and  Cel l  Physio logy 62,  1770-1785. DO I :  10 .1093/pcp/pcabl32. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Weed resista nce to herbic ides is a serious concern fo r secu re and  safe food prod uction in the U n ited States beca use it l im its 

crop yield and  ha rvest q u a l ity. U nderstand i ng  resista nce mechan isms and tra i ts i n  p rob lematic weeds such as waterhemp 

a l lows weed science and  crop protect ion resea rchers to  ta rget new management strategies to  prevent resista nt waterhemp 

from becoming  more widespread .  

DEVELOP O RAL FLU I D-BASED BLOCKI NG EL ISA FOR DETECTION OF  ASFV I N FECTION 

Project Director 

Ying Fang 

Organization 

https://nrs.nifa.usda.gov/projects/2008


U n iversity of I l l i no is 

Accession  N u m ber  

1024836 

* DEVELOP ORAL FLU I D-BASED BLOCKI NG EL ISA FOR DETECTION OF ASFV I N FECTION 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Recent outbreaks of Africa n Swine Fever virus (ASFV) in Ch i na  and  some E u ropean cou ntries pose a potenti a l  pandemic 

th reat to the globa l swi ne i ndustry. H igh ly sensitive and  specific d iagnostic assays a re u rgently needed for rap id detect ion and 

imp lementat ion i n  q u a ra nt ine and  el im i n at ion of i n fected an ima ls. An a nti body test is common ly used as a d iagnostic too l  for 

detecti ng host immune  response fo l lowi ng infection ,  which is importa nt to determ ine  the preva lence of the vi ra l  i nfection i n  a 

popu lation and  a l low us to identify i nd ivid u a l  a n ima ls who have been infected .  Ou r  p revious stud ies demonstrated that the 

o ra l-fl u i d  provides a cost effective and non- i nvasive sa mple for detect ion of specif ic host a nti body response. In th is study, we 

deve loped an ora l-fl u id  based b locki ng EL ISA (bEL ISA) for detect ion of ASFV-specific a nti body response in 

immun ized/ infected p igs. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I n  o u r  previous work su pported by the Nat iona l  Pork Boa rd ,  we generated a pane l  of monoclona l  a nt ibod ies (mAbs) agai nst 

e ight antigens of ASFV. In th is study, we se lected an a nti- p30 mAb to deve lop a bEL ISA for detect ion of a nti body response i n  

o ra l  flu id  sa mp les from ASFV- infected or  immun ized p igs. T he  ora l  flu id - based bEL ISA was shown to  be  a b le t o  detect 

a nt ibod ies at p icogra m leve l from crude or impu re ora l  flu i d  samp les. I n it i a l  va l idat ion us ing 51 1  known-negative and  55 

known-positive ora l  flu i d  samp les demonstrated d iagnostic sensitivity of 98.2% and specificity of 99 .0%, with an optima l  

cutoff percent i n h i b it ion (P l )  va lue o f  43.53%. The  coeffic ients o f  va riat ion is below 10%, wh i ch  demonstrates t he  h igh 

repeatab i l ity of the assay. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The sta nda rd a nti body test for ASF approved by the World O rgan izat ion for An ima l  Hea lth is us ing l ive virus as an a ntigen ,  

wh ich invo lves h igh conta i n ment faci l it ies and se lect agent perm its. To overcome th is problem, severa l a nti body tests (mostly 

tests on seru m sa mp les) were developed us ing recomb inant  ASFV prote ins expressed in E.ecoli or by bacu lovi rus. These assays 

showed good sensitivity and  specific ity u nder the laborato ry contro l led sett ings; however, one of the d isadvantages conti n ues 

to be the n umber of fa lse positive resu lts obta i ned with field samp les. Therefore, a second confi rmatory test is req u i red .  The 

bEL ISA p rovides the s im i l a r  leve l of sensitivity but h igher level of specificity when com pa red with trad itiona l  EL ISA. I n  

add it ion, compared to a seru m-based test, ora l-fl u id  provides a cost effective a n d  non- i nvasive a lternative to seru m samp les. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The bEL ISA test developed in this study ca n be used for rapid detect ion of ASFV in fection .  I t  ca n be immediately ava i la b le to 

ASF su rvei l la nce networks and resea rchers as im porta nt tools in a va riety of ongo ing and futu re stud ies. Bes ides be ing 

d istri buted i n  the U .S. ,  th is test ca n a lso be d istri buted to Ch ina,  Africa and  other E u ropea n cou ntries to he lp d isease control 

p rograms and prevent the virus from spread ing  to the U .S .  They will be im porta nt tools in the outbreak su rvei l la nce as wel l  as 

i n  the recovery phase to provide assu rances on the erad ication of ASFV. 

Describe and  expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

This p roject p rovides opportu n ities for co l la borat ion among resea rchers from U n iversity of I l l i no is at U rbana-Champaign, 

I owa State U n iversity and  Ka nsas State U n iversity. I t  establ ishes resea rch envi ronment for tra i n i ng  of graduate students. 



Resea rch data have been d issem inated by p resenti ng at a n  a n n u a l  swi ne v i ra l  d isease meeting  - North America n PRRS/NC229 

sym posi u m  held on December  4th, 2021 at Ch icago, I l l i nois .  We a re cu rrently prepar ing the m a n uscri pt for p u b l ication  i n  a 

peer- reviewed jou rna l .  

For  the next report ing period, we p lan  to  com plete the test va l idation .  We wi l l  app ly th is  test to  a t ime cou rse study to 

determ ine  the ear l iest t ime point that a nti body response ca n be detected .  

Fa ngfeng Yuan ,  V lad Petrova n ,  Lu is  G i menez-L i ro la ,  Jeffrey J .  Z im merman ,  Raymond R. R.  Rowland and  Y ing Fa ng. 2021 .  

Development of  a B locki ng Enzyme-Li n ked l m m u nosorbent Assay for Detect ion of  Anti bod ies Aga inst Africa n Swi ne Fever 

Virus.  North America n PRRS/N C229 Sym posi um ,  December  4, 2021, Ch icago, I l l i nois .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Recent outbreaks of Africa n Swine  Fever virus in Ch i na  and  some E u ropea n cou ntries pose a potenti a l  pandemic  th reat to the 

globa l swi ne i ndustry. H igh ly sensitive and specif ic d iagnostic  assays a re u rgently needed fo r ra p id detect ion and  

i m p lementat ion i n  q u a ra nt ine and  el i m i n at ion of i n fected a n i m a ls. The bEL ISA test deve loped i n  t h i s  study ca n be used for 

ra p id detect ion of ASFV i nfection .  It ca n be i m mediately ava i la b le to ASF s u rvei l l ance networks and  resea rchers as a n  

i m porta nt too l  i n  a va riety o f  ongo ing  and  futu re stud ies. Besides bei ng d istri buted i n  t h e  U n ited States, t h i s  test ca n a lso be 

d istri buted to Ch ina ,  Africa and other  E u ropea n cou ntries to help d isease control p rogra ms and prevent the virus from 

spread ing  to the U .S .  
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1023377

* Ecology and Management of Arthropods in Corn 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Arthropod pests of corn cost fa rmers m i l l ions of do l la rs each yea r. Key problems in I l l i no is  i nc lude the development of Bt 

resista nce in both the western and  northern corn rootworms. Th is  project seeks to eva luate corn rootworm control methods, 

deve lop improved decis ion-mak ing  proced u res fo r rootworm m a nagement, and p rovide best management practice 

recom mendat ions to I l l i no is  and  U .S .  corn fa rmers. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

A P h D  student u nder  my su pervis ion com pleted the second yea r of a three-yea r project to exa m ine  the use of corn and  

p u m pkin tra p crops to  i m p rove control eva lu at ions for western corn rootworm. Th i s  i nformation w i l l  a l low resea rchers to 

more effic iently assess Bt tra i ts, i nsectic ides, and  other  tools for rootworm contro l .  I n  add it ion,  th is student is studying 

movement behavior of co rn rootworm a mong these d i fferent tra p crop a rra ngments. 

We pa rtici pated in a regiona l  corn rootworm trapp ing  network, coord i n ated by resea rch and Extens ion personne l  at I owa 

State U n iversity across the north centra l  U .S .  and  Ca nada .  Th is  network consisted of m a ny members of m u lti -state H atch 

com m ittee NC-246. The objectives of this network over t ime a re to better u ndersta nd and  document :  (1) Loca l a reas of h igh 

popu lations of western and  northern corn rootworm i n  a given yea r; (2 )  Trends i n  species com posit ion of the rootworm pest 

https://nrs.nifa.usda.gov/projects/1391


complex over time, i.e. documenting recent increases in northern corn rootworm densities in the central corn belt; and (3) 

Providing this information to corn farmers and crop advisors to enable them to make better management decisions on their 

farms. 

I n  collaboration with NC-246 members Dr. Joseph Spencer (Illinois Natural History Survey) and Dr. Elson Shields (Cornell 

University), we established long-term plots on the University of Illinois Animal Sciences Farm to examine the persistence and 

impacts of entomopathogenic nematodes as biological control agents for corn rootworm. Similar experiments have been 

established throughout the United States. 

We participated in a sentinel Bt resistance monitoring network coordinated by Dr. Galen Dively (University of Maryland) and 

made up primarily by NC-246 members. We collaborated with Dr. Kacie Athey (Specialty Crops Entomologist, University of 

I l l inois) to conduct a trial in Urbana, I l l inois. This network provides both a national overview of Bt resistance in the corn 

earworm and local data on the performance of key Bt proteins locally. We determined that corn earworm populations in 

central 11 linois were highly resistant to all but one (Vi p3A} of the Bt prate ins commonly used for control of th is insect pest. 

Briefly describe how your target audience benefited from your project's activities. 

Our ultimate objective in participating in this Hatch project is to deliver accurate, up-to-date information on current and 

future insect pest management practices to corn farmers and crop advisors in Illinois and the surrounding region. During 

2021, we did so in the following ways: 

We published a report of applied research forcl ientele, providing timely information on control efficacy of insecticides and Bt 

traits for control of corn rootworm and other major insect pests to our Extension clientele. This report (and those from 2018-

2020} are available at: https://go.illinois.edu/2021PestPathogenARB. 

We presented corn insect management recommendations directly to Extension clientele based in part on research conducted 

under this Hatch project. I n  2021, Dr. Seiter gave presentations at eight webinars and three in-person events to a total 

audience of 1,531 corn farmers and crop advisors. 

Briefly describe how the broader public benefited from your project's activities. 

The broader public benefits from research on insect pest management in corn (and other crops) in two primary ways. While 

these benefits are mostly indirect to the non-farming public, the economic efficiency and environmental sustainability of the 

U.S. agricultural enterprise benefit every U.S. resident in some way. 

The improved economic efficiency of production when optimal insect management practices are adopted increases yields 

and lowers input prices, resulting in more affordable food. Activities under this Hatch project both contribute to the 

development of optimal best management practices for corn producers and encourage adoption (and refinement) of these 

practices through reciprocal information-sharing with farmers and crop advisors through on-farm demonstrations, 

presentations, and Extension workshops. 

Improved management recommendations discourage the over-use of insect management inputs. Mitigating the over-use of 

insecticides results in a direct benefit to the general public through the reduction in negative environmental impacts 

associated with insecticide use (non-target toxicity, accidental contamination, etc). I n  addition, the public benefits indirectly 

when less toxic alternatives (such as Bt traited corn hybrids) are used judiciously based on best management practices. While 

overuse of these tactics does not negatively impact the environment, it does impact their utility by exposing them to 

unnecesary selection pressure and, ultimately, insect resistance. When tactics such as these lose their utility due to insect 

resistance development, they typically are replaced by older, more toxic controls such as organophosphate insecticides. 

https://go.illinois.edu/2021PestPathogenARB


I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt.

Ou r  u lt imate objective is to de liver accu rate, u p-to-date i nformation on cu rrent and  futu re insect pest management practices 

to corn fa rmers and  crop advisors in I l l i no is and  the su rround i ng  region .  I n  2021, we pu bl ished a report of a ppl ied resea rch for 

c l ientele, provid i ng  t imely i n formation on control efficacy of i nsect ic ides and  Bt tra i ts for control of corn rootworm and  other 

major  i nsect pests to ou r  Extens ion c l ientele and presented corn i nsect management recom mendat ions d i rectly to Extens ion 

c l ientele. The broader pu bl ic benefits from resea rch on  i nsect pest management i n  corn through imp roved economic 

effic iency and  envi ronmenta l  susta i n abi l ity of the U n ited States agricu ltu ra l  i ndustry. 

EcologY. and Management of Arthropods in Corn 
Project Director 

Joseph Spencer 

Organization 

University of Illinois 

Accession Number 

1023223 

* Ecology and Management of Arthropods in Corn

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Corn rootworm beetles i nc l ud ing  the northern corn rootworm (Diabrotica barberi, NCR) and the western corn rootworm 

(Diabrotica virgifera virgifera, WCR) a re the most s ign ifica nt pests of the U n ited States' most im porta nt and va luable 

agricu ltu ra l  crop, corn .  Preserv ing the ut i l ity of Bt tra i ts as corn rootworm management tools, slowing the evolut ion and  

spread of resista nce develop ing effective i n tegrated pest ma nagement ( 1 PM )  and i nsect resista nce management ( I RM )  

strategies, as well as imp rovi ng ou r  u nderstand i ng  o f  corn rootworm genetics, b io logy, eco logy and  behavior a re a l l  

components of  th i s  project's goa ls. Ou r  FFY2021 work was  focused on measu ri ng Bt  resista nce i n  WCR and  NCR  popu lations 

from a round I l l i nois .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Six I l l i no is corn rootworm popu lations (five WCR and one NCR) were eva lu ated for the i r  resista nce to Bt toxins expressed i n  Bt 

corn hybrids ( i .e .  Cry3Bbl and  Cry34/35Abl) i n  p lant based bioassays. The same popu lations were a lso tested on a Bt hybrid 

that expressed both tox ins s imu lta neously (a "pyram ided" hybrid ) .  These six field -co l lected popu lations were tested a long 

with a Bt suscepti ble WCR or NCR obta i ned from USDA NCARL i n  Brooki ngs, South Da kota . Resu lts for a l l  fie ld popu lat ions 

i nd icated that they were resista nt to the Cry3Bbl  toxi n ;  their su rviva l on the Cry3Bbl-express ing hybrid was eq u iva lent to 

thei r su rviva l on a non-Bt control corn hybrid .  Al l  popu lations a lso d isp layed resista nce to the Cry34/35Abl toxi n ,  though 

corrected su rviva l d ata suggest that resista nce to Cry34/35Abl has not reached the same h igh leve l as that of Cry3Bbl .  Al l  

popu lations a lso d isp layed h igh su rviva l on the pyram id  of both toxi ns, a resu lt that cou ld be expected based on resista nce to 

the i nd ivid u a l  toxi ns. Corrected su rviva l on the pyram ided hybrid i nd i cated that there is sti l l  some efficacy aga i nst I l l i no is 

corn rootworm popu lat ions. Evidence of resista nce to both Bt tox ins cu rrently ava i la ble for corn rootworm management 

means that I l l i no is growers shou ld be ca ut ious about re lyi ng on Bt corn hybr ids to ma nage h igh popu lat ions. FFY 2021 resu lts 

suggest that Bt resista nce in I l l i no is  NCR  and WCR is conti n u i ng  to i ncrease. Where poss ib le, cornfie lds shou ld be rotated to 

soybea n .  Use of soi l  app l ied i nsectic ide on non-Bt corn hybrids is an option to protect corn roots where economic 

popu lations a re expected . 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

This i nformation was shared with I l l i no is  growers, crop  consu lta nts and seed i ndustry p rofessiona ls via presentations and  

pr inted mater ia ls. F i nd i ngs were shared to  a l low growers to  make better i nformed decis ions a bout the  expected efficacy of  Bt 

corn hybrids that wi l l  factor in to seed pu rchasi ng decis ions fo r 2022 growing season .  

Briefly describe how the  broader pub lic benefited from you r  project's activities. 

https://nrs.nifa.usda.gov/projects/1392


Shari ng  i n formation about d im i n ished Bt corn hybrid efficacy a long with recom mendations to m itigate potenti a l  losses due  to 

poorly-a ntic i pated rootworm larva l i nj u ry can red uce reactiona ry use of i nsect ic ides fo l lowing d iscovery of unexpected 

i nj u ry. 

Describe and  expla i n  any major changes or problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

No problems were encountered . Two U n iversity of I l l i nois students were su pported (in pa rt) on project fu nds. Resu lts from 

the FFY 2021 p roject were shared with the pu bl ic d u ri ng  the U n iversity of I l l i no is '  Agronomy Day event i n  late August, as wel l  

as i n  written materi a ls d issem inated as a report pu bl ished on l i ne i n  the ea rly winter. A s im i l a r  report of the FFY 2020 fi nd i ngs 

were shared ea rly i n  2021 .  The project wi l l  conti n ue  i n  2022 with bioassays of five more popu lat ions co l lected i n  2021 and  

col lect ion of  new popu lations i n  2022. The rootworm popu lations to  be col lected i n  2020 w i l l  a im  to  i nc l ude  more NCR 

popu lations and  to  a lso co l lect WCR from more cou nties tha t  have not  previously been sa mp led .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Corn rootworm beetles i nc l ud ing  the northern corn rootworm (Diabrotica barberi, NCR) and the western corn rootworm 

(Diabrotica virgifera virgifera, WCR) a re the most s ign ifica nt pests of the U n ited States' most im porta nt and va luable 

agricu ltu ra l  crop, corn .  Preserv ing the ut i l ity of Bt tra i ts as corn rootworm management tools, slowing the evolut ion and  

spread of resista nce develop ing effective i n tegrated pest ma nagement ( 1 PM )  and i nsect resista nce management ( I RM )  

strategies, as well as imp rovi ng ou r  u nderstand i ng  o f  corn rootworm genetics, b io logy, eco logy and  behavior a re a l l  

components of  th i s  project's goa ls. Resu lts from th i s  p roject a re shared w i th  I l l i no is growers, crop consu lta nts, and  seed 

i ndustry professiona ls, a l lowing them to make better i nformed decis ions a bout the expected efficacy of Bt corn hybrids that 

wi l l  factor in to seed pu rchasi ng decis ions for the 2022 growing season .  

Food: Maintain  a safe and accessible food SUP-PJY. 
Project Director 

Elizabeth Welbes 

Organization 

University of Illinois 

Accession Number 

7001937 

* Certified Food Protection Managers take essential  steps to protect patrons they serve 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

A 2015 study est imated that food borne i l l ness represents an a n n u a l  bu rden to society of approxi mately $36 b i l l ion ,  with a n  

average cost o f  $3,630 pe r  i l l ness. I n  a 2013 study, where a s ingle ca use was identified for resta u rant-associated food borne 

d isease outbrea ks, 34% of outbrea ks were associated with practices with i n  the estab l ish ment. I l l i no is  regu lations req u i re 

cottage food operators, reta i l  food estab l ishments, and faci l it ies that serve food to have at least one Certified Food Protect ion 

Ma nager (CFPM) on staff. Loca l pu bl ic hea lth inspectors mon itor th is regu lation .  Th is  i mporta nt legislative req u i rement 

creates a need fo r access to ongo ing tra i n i ng  for employees i n  the food i ndustry i n  order  to secu re and  reta i n  emp loyment. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Extens ion ed ucators on the n utrition and wel lness tea m conducted 28 Certified Food Protection Manager (CFPM) tra i n i ng  

cou rses i n  2021 with 291 pa rt ic ipa nts. Pa rtici pants lea rn about pri nc ip les and  recommendat ions o f  t he  FDA Food Code 

focused on food safety and contam i n at ion, employee hea lth and hygiene, safe food hand l ing p ractices, clea n i ng  and  

sa n itizi ng, and  Haza rd Ana lysis Criti ca l Contro l  Po int  systems. Th i s  program is a n  America n Nationa l  Sta ndards I nstitute 

(ANS I )  accred ited cou rse, wh ich meets the I l l i no is Depa rtment of Pu bl ic Hea lth's Food Service San itat ion Code req u i rements. 

https://nrs.nifa.usda.gov/projects/13493


The eight-hour  cou rse prepa res food managers with knowledge com petencies sufficient to pass the N ationa l  Registry of Food 

Safety Professiona ls exa m with a pass ing score of 75% or  h igher. The exa m is proctored by I l l i nois Extens ion ed ucato rs i n  

conj u nction  with tthe C F P M  cou rse. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Records i nd icate that 149 pa rt ic ipa nts e lected to ta ke the CFPM exa m through Extens ion proctors. Among those who tested, 

86% ach ieved a pass ing score, with an average score of 91  out  of 100. A post-progra m eva luat ion,  com pleted by 105 progra m 

partici pants, assessed self- reported cha nges i n  knowledge and  ab i l ity to red uce food haza rds. A majority (80%) reported 

i m p roved knowledge of food borne i l l ness risks associated with i m p roper food hand l i ng  and  more than  7 out  of 10 

partici pants fe lt more ca pa b le of red uc ing food safety haza rds i n  the i r  envi ron ment and  fe lt more a b le to use correct 

tem peratu re contro ls, a critica l ly i m porta nt req u i rement for i m p rovi ng food safety. Overa l l  86% reported knowledge cha nge 

in one or  more food safety top ics covered and 80% reported i m p roved ab i l ity to i m plement effective food protect ion 

p ractices. I ntent to i m plement one or  more food safety act ions was shared by 75 (71 %) of respondents with the most com mon 

action  to  more ca refu l ly mon itor tem peratu res when thawi ng, cooking, and  stori ng  perisha ble food p rod ucts. San itat ion best 

p ractices, such as p roper ha ndwash ing  tech n iques and  san itiz ing protocols were a lso freq uently reported i ntended actions.  

Add i tiona l ly, 99% of respondents i nd i cated they were "very l i kely" or  "extremely l i ke ly" to share food safety knowledge 

ga i ned with others. 

A 6-month fo l low-u p  su rvey demonstrated that there was strong a l ignment between i ntent ions and actua l  i m p lementation of 

food safety practices a mong the 28 respondents. Respondents reported that: 

o 92% shared food safety knowledge with an average of 6 other  people 

o 89% i m p lemented at least one recom mended food safety practice 

o 86% i m p roved ha ndwash ing  tech n iques 

o 82% i m p roved control of food tem peratu res 

Based on B u reau of Labor Statistics 2020 data fo r I l l i nois, food service managers earn an average a n n u a l  sa lary of $53,090 per 

yea r. Extra polati ng  th is average pay to 129 CFPM tra i n i ng partic ipants who passed the N ationa l  Registry of Food Safety 

Professiona ls certification exa m fo llowing CFPM tra i n i ng, Extens ion is he lp ing to support retent ion of over $6 .8 m i l l ion i n  

comb i ned a n n u a l  pay for C F P M  b y  provid i ng tra i n i n g  and  test ing that enab led food managers t o  meet th is job-essenti a l  

certification  req u i rement .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

Pu bl ic  benefits a re clea r when Certified Food Protect ion M a nagers i m plement best p ractices in the i r  faci l it ies and  

esta b l ishments. Red uction  i n  risks and  costs o f  food-borne i l l ness wi l l  extend to  the  m a ny thousands of residents who eat  i n  

safer I l l i no is food service envi ronments. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

I l l i no is  regu lations req u i re cottage food operators, reta i l  food esta b l ishments, and  faci l it ies that serve food to have at least 

one Certified Food Protect ion Manager  (CFPM)  on staff. Th is  i m porta nt legislative req u i rement creates a need for access to 

ongo ing  tra i n i n g  for employees in the food i nd ustry in o rder  to secu re and  reta i n  emp loyment. Extens ion ed ucators on the 

n utrition  and wel lness tea m conducted 28 Certified Food Protect ion M a nager (CFPM) tra i n i n g  cou rses in 2021 with 291 

partici pants. A majority (80%) reported i m p roved knowledge of food borne i l l ness risks associated with improper food 

h a n d l i ng  and more than  7 out of 10 partic ipants fe lt more ca pable of red uc ing food safety haza rds in the i r  envi ronment  and  

more a b le to  use  correct tem peratu re contro ls, a critica lly i m porta nt req u i rement fo r i m p rovi ng food safety. A 6-month 

fo l low-u p  su rvey demonstrated that there was strong a l ignment between i ntent ions and  actua l  i m p lementation of food safety 

p ractices. Based on B u rea u of Labor Statistics 2020 data for I l l i no is, food service managers earn an average a n n u a l  sa lary of 



$53,090 per yea r. Extrapolati ng th is average sa lary to the 129 CFPM tra i n i ng pa rt ic ipa nts who passed the Nationa l  Registry of 

Food Safety Professiona ls certification exam fo l lowi ng CFPM tra i n i ng, Extens ion is he lp ing to support retent ion of over $6.8 

m i l l ion i n  comb i ned a n n u a l  pay for CFPM by provid i ng  tra i n i ng and  test ing that enab led food managers to meet th is job­

essenti a l  certification req u i rement .  Red uction i n  risks and costs of food-borne i l l ness wi l l  extend to the many thousa nds of 

residents who eat i n  safer I l l i no is food service envi ronments due to com petent Certified Food Protect ion Managers tra i ned by 

I l l i no is  Extens ion .  

[ Closi ng Out  (end date 09/07/2023) I 
LONG-TERM SELECTION OF  CORN FOR O I L  AND PROTE IN  CONTENT 

Project Director 

Stephen Moose 

Organization 

University of Illinois 

Accession Number 

1019279 

LONG-TERM SELECTION OF CORN FOR O I L  AN D PROTEIN CONTENT * 

In  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The I l l i no is Long Term Selection experi ment has conducted more than five h u nd red cycles of a rtific ia l  se lection for seed 

composit ion tra i ts, creati ng a wide ra nge of va riat ion for concentrations of sta rch ,  prote in ,  and  o i l .  The genetic basis fo r these 

d ramatic cha nges is not known .  Th is projects a ims to d iscover genes that contri bute to the se lection responses, which wi l l  

not on ly i nform evo lutiona ry theory, but a lso may i n form breed i ng  strategies to enhance n utritiona l  content of corn and  other 

cerea l  gra i ns. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

1 .  An add itiona l  cycle of selection was conducted for each of the I l l i no is H igh Prote in  (30.3% prote in ) ,  I l l i no is Reverse Low 

Prote in  (17% prote in ) ,  I l l i no is  Reverse H igh Prote in3 (16.4%), I l l i no is  Reverse H igh Prote in2  ( 11 .4%), and  I l l i nois Reverse Low 

Prote in2  (6.7%) . 

2. A sixth generat ion of backcross ing was conducted to create popu lations of nea r-isogen ic  l i nes a mong the d ifferent I l l i no is 

Prote in  Stra i ns, as a resou rce that wi l l  fac i l itate futu re fi ne-mapp ing and fu nctiona l  va l idat ion of genes contribut ing to the 

va riat ion i n  gra i n  prote in  concentration .  Fo r each popu lat ion, the recu rrent parent is a near-isogen ic  l i ne  that ca rries the 

FLOU RY2-RFP (FL2-RFP) tra nsgene, wh ich is a n  easi ly scored visua l  ma rker for seed prote in  accumu lation .  From each 

BCS fam i ly grown i n  2021, 5 BC6 ears were prod uced.  G ra i n  prote in  concentrat ion was measu red fo r each ear us ing near­

i nfra red reflecta nce. 

3 .  I nterest from a loca l brewer has prompted a n  eva luat ion of hybr ids prod uced by cross ing i nb red l i nes derived from 

the I l l i no is  Low O i l  and  I l l i nois Low Prote in  popu lat ions. The hybrids yielded approxi mately one h und red bushels per acre 

and  2-3% o i l, but suffered from severe lodgi ng and  slow d ry-down. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The creation of near-isogen ic  l i nes will enable focused stud ies on the contri but ions of sma l l  regions of the genome on seed 

p rote in  concentrat ion, wh ich will make it easier to track down the genes that control these tra i ts. Fu rthermore, the low oil by 

low prote in  hybrids were successfu l ly used in beer prod uction ,  u nder l icense from the U n iversity of I l l i nois . 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

https://nrs.nifa.usda.gov/projects/6506


The knowledge generated by the project stim u lates i nterest i n  the genetic materi a ls prod uced for existi ng and new 

app l ications. This i nterest tra nslates i n to req uests for seeds and b io logica l materi a ls from the I l l i no is Long Term Selection 

experiment .  

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

The project provides practica l tra i n i ng to u ndergraduate and graduate students in the genetic imp rovement of corn, 

specifica l ly gra i n  composit ion and re lated tra i ts, such as n itrogen uti l ization .  A journa l  a rticle was pu bl ished in Nature 

Comm u n ications that used the I l l i no is H igh Prote i n l  and  I l l i nois Low Protei n l  i n bred l i nes, as well as hybrids us ing these 

pa rents, in a project to pred ict va riat ion in n itrogen use effic iency us ing models derived from gene express ion data . The 

citation  is: 

Cheng, C.-Y., L i ,  Y. , Va ra la ,  K., H u a ng, J . ,  Kim, G.J. , H a l im ,  J . ,  Arp, J . ,  Bubert, J . ,  Ch ih ,  H .-J. S. ,  Levi nson ,  G . L. ,  Pa rk, S .  H., Cho, H .  

Y., Moose, S.P. and  Coruzzi, G .M .  2021 .  Evolutionari ly i n formed mach ine lea rn ing  enhances t h e  power o f  pred ictive gene-to­

phenotype re lationsh i ps. Nature Communications 12: 5627, httRs://do i .org/10 .1038/s41467-021-25893-w. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The I l l i no is Long Term Selection experi ment has conducted more than five h u nd red cycles of a rtific ia l  se lection for seed 

composit ion tra i ts, creati ng a wide ra nge of va riat ion for concentrations of sta rch ,  prote in ,  and  o i l .  This project seeks to 

d iscover genes that contribute to select ion responses, which wi l l  not on ly i n form evolutionary theory, but a lso may i nform 

breed i ng  strategies to enhance n utrit iona l  content of corn and other cerea l gra i ns. The creation of near-isogen ic  l i nes wi l l  

enable focused stud ies on the contri but ions of sma l l  regions of the genome on seed prote in  concentrat ion, which wi l l  make it 

easier to identify the genes that control these tra its. Fu rthermore, the low oil by low prote in  hybrids were successfu l ly used in 

beer prod uction ,  u nder l icense from the U n iversity of I l l i nois .  

LONG-TERM SELECTION OF CORN FOR O IL  AN D PROTEIN CONTENT * 

In  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The I l l i no is Long Term Selection experi ment has conducted more than five h u nd red cycles of a rtific ia l  se lection for seed 

composit ion tra i ts, creati ng a wide ra nge of va riat ion for concentrations of sta rch ,  prote in ,  and  o i l .  The genetic basis fo r these 

d ramatic cha nges is not known .  Th is project a ims to d iscover genes that contri bute to the se lection responses, which wi l l  not 

on ly i nform evo lutiona ry theory, but a lso may i nfo rm breed ing strategies to enhance n utrit iona l  content of corn and other 

cerea l  gra i ns. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

1 .  An add itiona l  cycle of selection was conducted for each of the I l l i no is H igh Prote in  (30.3% prote in ) ,  I l l i no is Reverse Low 

Prote in  (17% prote in ) ,  I l l i no is  Reverse H igh Prote in3 (16.4%), I l l i no is  Reverse H igh Prote in2  ( 11 .4%), and  I l l i nois Reverse Low 

Prote in2  (6.7%) . 

2. A sixth generat ion of backcross ing was conducted to create popu lations of nea r-isogen ic  l i nes a mong the d ifferent I l l i no is 

Prote in  Stra i ns, as a resou rce that wi l l  fac i l itate futu re fi ne-mapp ing and fu nctiona l  va l idat ion of genes contribut ing to the 

va riat ion i n  gra i n  prote in  concentration .  Fo r each popu lat ion, the recu rrent parent is a near-isogen ic  l i ne  that ca rries the 

FLOU RY2-RFP (FL2-RFP) tra nsgene, wh ich is a n  easi ly scored visua l  ma rker for seed prote in  accumu lation .  From each 

BCS fam i ly grown i n  2021, 5 BC6 ears were prod uced.  G ra i n  prote in  concentrat ion was measu red fo r each ear us ing near­

i nfra red reflecta nce. 

https://doi.org/10.1038/s41467-021-25893-w


3. I nterest from a loca l brewer has prompted a n  eva luat ion of hybrids prod uced by cross ing i nb red l i nes derived from 

the I l l i no is  Low O i l  and  I l l i nois Low Prote in  popu lat ions. The hybrids yielded approxi mately one h und red bushels per acre 

and  2-3% o i l, but suffered from severe lodgi ng and  slow d ry-down. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The creation of near-isogen ic  l i nes will enable focused stud ies on the contri but ions of sma l l  regions of the genome on seed 

p rote in  concentrat ion, wh ich will make it easier to track down the genes that control these tra i ts. Fu rthermore, the low oil by 

low prote in  hybrids were successfu l ly used in beer prod uction ,  u nder l icense from the U n iversity of I l l i nois . 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The knowledge generated by the project stim u lates i nterest in the genetic materi a ls prod uced for existi ng and new 

app l ications. This i nterest tra nslates i n to req uests for seeds and b io logica l materi a ls from the I l l i no is Long Term Selection 

experiment .  

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

The project provides practica l tra i n i ng to u ndergraduate and graduate students in the genetic imp rovement of corn, 

specifica l ly gra i n  composit ion and re lated tra i ts, such as n itrogen uti l ization .  A journa l  a rticle was pu bl ished in Nature 

Comm u n ications that used the I l l i no is H igh Prote i n l  and  I l l i nois Low Protei n l  i n bred l i nes, as well as hybrids us ing these 

pa rents, in a project to pred ict va riat ion in n itrogen use effic iency us ing models derived from gene express ion data . The 

citation  is: 

Cheng, C.-Y., L i ,  Y. , Va ra la ,  K., H u a ng, J . ,  Kim, G.J. , H a l im ,  J . ,  Arp, J . ,  Bubert, J . ,  Ch ih ,  H .-J. S. ,  Levi nson ,  G . L. ,  Pa rk, S .  H., Cho, H .  

Y., Moose, S.P. and  Coruzzi, G .M .  2021 .  Evolutionari ly i n formed mach ine lea rn ing  enhances t h e  power o f  pred ictive gene-to­

phenotype re lationsh i ps. Nature Communications 12: 5627, htt12s://doi .org/10 .1038/s41467-021-25893-w. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The I l l i no is Long Term Selection experi ment has conducted more than five h u nd red cycles of a rtific ia l  se lection for seed 

composit ion tra i ts, creati ng a wide ra nge of va riat ion for concentrations of sta rch ,  prote in ,  and  o i l .  The genetic basis fo r these 

d ramatic cha nges is not known .  Th is project a ims to d iscover genes that contri bute to the se lection responses, which wi l l  not 

on ly i nform evo lutiona ry theory, but a lso may i nfo rm breed ing strategies to enhance n utrit iona l  content of corn and other 

cerea l  gra i ns. The creation of nea r- isogen ic  l i nes wi l l  ena ble focused stud ies on the contri but ions of sma l l  regions of the 

genome on seed prote in  concentrat ion, which wi l l  make it easier to track down the genes that control these 

tra its. Fu rthermore, the low o i l  by low prote in  hybrids were successfu l ly used in beer prod uction ,  u nder l icense from the 

U n iversity of I l l i nois .  
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* I M PROVI NG THE SAFETY AN D QUALITY OF  FOODS TH ROUGH ENG IN EERING TECH NOLOGIES 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Food safety is a consta nt concern in the U n ited States, where 48 m i l l ion get sick and  3,000 die a n n u a l ly d ue  to va rious types of 

food borne contam i na nts. Moreover, longsta nd ing  needs to ensu re the q u a l i ty and  safety of food a re becom ing  increasi ngly 

u rgent, due  to an i ncreas ingly com plex globa l food-su pp ly system .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

To add ress the issue noted above, th is project is develop ing engi neeri ng techno logies to imp rove the safety and  q u a l ity of 

food p rod ucts. Specifica l ly, the three objectives of th is development activity a re to create: 1 )  New techno logies fo r the rapid 

d iagnosis of food borne contam i na nts, 2) Novel packag ing types, and  3) Other new techno logies fo r imp rovi ng food safety, 

q ua l ity, and  secu rity. 

Worki ng towa rds Objective 1, we have conducted a l iteratu re review, and  designed and  eva lu ated components that ca n 

recogn ize specific food borne pathogens. 

For Objective 2, we have deve loped a biodegradable fi lm that i nc ludes pH-sensitive natu ra l  p igments extracted from p lants, 

and  wh ich changes co lor when pH changes occu r. Because spoi lage of many food p rod ucts ca n lead to pH va riation ,  these 

fi lms have immense rea l-world potenti a l  as visua l  i nd icators of food prod ucts' q u a l ity. By em poweri ng consumers to make 

more accu rate decis ions about when to d isca rd or consume the food prod ucts us ing i nte l l igent packag ing, they wou ld 

u lt imately red uce the proport ion of U .S .  food that is thrown away. 

Lastly, i n  pu rsu i t  of Objective 3, we have designed and  bu i lt a l ight-based system for i nactivati ng food borne pathogens, and  

eva luated its performance. Th i s  experience, and  the  prel im i n a ry data we gathered d u ri ng  i t ,  were i ncorporated i nto a USDA­

N I FA grant  proposa l subm itted in FY 2021 wh ich was successfu l . The gra nt fu nds received wi l l  ena ble us to look deeper i n to 

both the mechan isms, and  the potent ia l  rea l-world food-safety app l ications, of l ight-based bacteri a - i nactivation systems. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The knowledge ga i ned from this project's activities is expected to boost fu ndamenta l  u nderstand i ng of how to integrate 

eng ineeri ng  pri nc ip les with food science, m icrob io logy, chemistry, physics, and materi a ls science to address food-related and  

agricu ltu re-re lated issues. As  such ,  it is l i ke ly to  benefit a ta rget aud ience i nc lud i ng, but not  l im ited to, graduate and  

u ndergraduate students; scientists and  eng ineers worki ng i n  peer academic i nstitut ions; government regu latory agencies; 

and  fa rmers and the wider food i ndustry. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The outcomes of this p roject's activities a re l i kely to inc lude user-friend ly new techno logies for mon itori ng the q u a l ity and  

safety of  food prod ucts and  for i nactivati ng pathogens. By  potenti a l ly better- inform ing  people a bout when  food is u nsafe, the  

p roject's outcomes cou ld u lti mately benefit pu bl ic health .  I n  add it ion, project outcomes i nc l ud ing  i nte l l igent packag ing cou ld 

a l low consu mers to avoid th rowi ng away food that is sti l l  good to consume, thus savi ng them money and  red uc ing stress on 

the natu ra l  envi ron ment. 

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 



Rega rd i ng tra i n i ng, two graduate students have been supported d u ri ng  the i r  master's stud ies. As for d issem inat ion, the 

resu lts have been p resented through the fo l lowing conferences presentations: 

Lei, Y. , Yao, Q. and Wa ng, Y. -C., 2021 .  I nte l l igent packag ing fi lms for food-freshness mon itor ing made from guar gum, locust 

bean gum,  and  a nthocyan i n  extracted from red ca bbage. I n st itute of Food Techno logists ( I FT) a n n u a l  meeti ng, J u ly 19-21, 

2021 .  

Lei, Y., Yao, Q. ,  J i n , Z .  and Wa ng, Y. -C., 202 . 1  I nte l l igent fi lms for sh ri mp-freshness mon itori ng based on pecti n ,  sod i um  

a lg inate, ce l l u lose na nocrysta ls, and  red ca bbage extracts. America n Chemica l  Society Fa l l  2021, August 22-26, 2021 .  

We wi l l  conti n ue  to  work on  the  fabrication of  sensors (Objective 1 ) ,  on i nvestigations of  va r ious polymers' su ita b i l ity for 

i nte l l igent packag ing app l ications (Objective 2) ,  and  on develop ing nove l eng ineeri ng  approaches to imp rove food q u a l ity 

and  safety (Objective 3 ) .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Food safety is a consta nt concern in the U n ited States, where 48 m i l l ion get sick and  3,000 d ie  a n n u a l ly d ue  to va rious types of 

food borne contam i na nts. O u r  goa l is to boost o u r  fu ndamenta l  u nderstand i ng  of how to i n tegrate engi neeri ng pri nc ip les with 

food science, microb io logy, chemistry, physics, and materi a ls science to add ress food-re lated and agricu ltu re-re lated issues. 

For examp le, we have deve loped a biodegradable fi lm that inc ludes pH-sensitive natu ra l  p igments extracted from p lants, and  

wh i ch  changes co lor when pH  changes occu r. Because spoi lage of  many food prod ucts ca n lead to  pH  va riation ,  these fi lms 

have immense rea l-world potenti a l  as visua l  i nd icators of food prod ucts' q u a l ity. By empoweri ng consumers to make more 

accu rate decis ions about when to d isca rd or consume the food prod ucts us ing i nte l l igent packag ing, they wou ld u lti mately 

red uce the proport ion of food waste. 

QUANTI FYI NG  TH E OCCU RENCE OF H ERBICI DE-RESISTANT WEEDS IN I LL INO IS  AGRONOMIC  CROPS 

Project Director 

Aaron Hager 

Organization 

University of Illinois 

Accession Number 

1014072 

QUANTI FYI NG THE OCCU RENCE OF H ERBICI DE-RESISTANT WEEDS I N  I LL INO IS  AGRONOMIC  CROPS * 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The evolut ion of herbic ide-resista nt weed popu lat ions represents a serious cha l lenge to the successfu l prod uction of 

agronomic crops. Weeds conti nue  to evolve mechan isms of resista nce to herbic ides that a re critica l tools for crop prod uction .  

Our  resea rch attem pts to u ndersta nd resista nce mechan isms not ca used by changes i n  the herbic ide ta rget site. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Two I l l i no is  waterhemp (Amaranthus tubercufatus) popu lations (CH R, MCR) a re resista nt to very- long-cha i n  fatty acid (VLCFA) ­

i n h i bit i ng herbic ides. The mechan ism of resista nce to the VLCFA- i nh i b itor, S-metolachlor, is enha nced metabol ism compared 

with sensitive popu lat ions. Moreover, CHR  and  S I R  meta bol ized S-metolach lor at the same rate as corn, which is natu ra l ly 

to lerant  due  to glutath ione S-tra nsferase (GST) -mediated metabol ism. Experiments were designed to expand u pon previous 

fi nd i ngs and  d i rectly i nvestigate the metabol ic enzymes i nvo lved i n  S-metolach lor resista nce. GST assays com pa red specific 

activities from CHR, S I R, a sensitive waterhemp popu lation (WUS), and corn ut i l iz i ng rad iola beled S-metolach lor as a 

su bstrate . Specific activities for CHR  and  S I R  were 1 .7-2.0 fo ld greater than WUS, respective ly. Corn, however, possessed 2 .6-

https://nrs.nifa.usda.gov/projects/4789


3.0 fo ld greater GST activity than resista nt waterhemp.  P450 activity assays us ing waterhemp  and  corn microsomes were 

deve loped s ince CHR  and  S I R  seed l i ngs metabol ize 5-metolachlor as ra p id ly as corn, but  do not have com pa rab le GST 

activity. M icrosomes from CHR  and  S I R  possessed 21-28 fo ld greater specific activity than WUS us ing rad iola beled S­

metolachlor as a su bstrate. CHR  and  S I R  microsomes oxid ized S-metolach lor 30-39 fo ld more effic iently than corn and 

formed a s ingle metabol ite, later identified as 0-demethylated 5-metolachlor via co-chromatogra phy w i th  a n  a uthent ic 

sta nda rd and l iq u i d  chromatography-mass spectrometry. Resu lts demonstrate CHR and SIR have enhanced GST activity and  

greater S-metolach lor 0-demethylation activity than WUS or corn .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

This resea rch demonstrates how waterhemp has evolved mechan isms of resista nce to VLCFA- i nh i bit i ng herbic ides that a re 

s im i l a r  to the natu ra l  to lera nce mechan isms of corn .  These resu lts a re a n  im porta nt step towa rd u nderstand i ng  how these 

resista nce mechan isms have evo lved; i .e . ,  ca n we lea rn what ca used the evolut ion of these mechan isms so we can better 

deve lop recommendat ions fo r imp roved management of existi ng herbic ide-resista nt popu lations and  that slow the evolut ion 

of s im i l a r/d issim i l a r  mechan isms. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

This resea rch adva nces ou r  u nderstand i ng  of metabol ic herbic ide resista nce mechan isms in waterhemp, widely considered to 

be the most problematic d icot weed species across m uch of the M idwest. These and futu re adva nces wi l l  help us 

deve lop improved management recommendat ions that red uce the se lection  i n tensity for the evolut ion of resista nce 

mechan isms. This w i l l  resu lt in imp roved weed control in corn and soybean ,  resu lt ing in imp roved gra i n  yield and a stable 

food supp ly for the genera l  pu bl ic .  

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

No s ign ifica nt changes or  problems were encountered with this research .  Resu lts have been (and conti n ue  to be) 

d issem inated via myriad outlets, i nc l ud i ng  presentations at scientifi c  society meeti ngs, field tou rs, Extens ion meeti ngs, and 

agricu ltu re pri nt and  rad io  med i a .  Futu re resea rch wi l l  add ress the recent evolut ion of  d icamba resista nce i n  Amara nthus 

tu bercu latus i n  I l l i nois . 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The evolut ion of herbic ide-resista nt weed popu lat ions represents a serious cha l lenge to the successfu l prod uction of 

agronomic crops. Th is resea rch advances ou r  u nderstand i ng  of metabol ic herbic ide resista nce mechan isms in waterhemp, 

wide ly cons idered to be the most problematic d icot weed species across m uch of the M idwest. These and  futu re adva nces wi l l  

he lp us to develop imp roved management recommendat ions that  reduce the selection i ntensity for the evolut ion of 

resista nce mechan isms. Th is w i l l  resu lt i n  improved weed control i n  corn and  soybean, resu lt ing i n  improved gra i n  y ie ld  and  a 

sta ble food supp ly. 
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I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Bacteri a l  spot d iseases ca used by Xanthomonas species negatively im pact crop prod uction in the U n ited States, specifica l ly i n  

vegeta ble crops i nc l ud ing  tomato, pepper, p umpkin ,  and sq uash .  More work is needed to  better u ndersta nd pathogen 

viru lence determ i nants and to identify genetic sou rces of host resista nce, pa rticu la rly in cucu rbit p lants. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

We characterized the moti l ity of Xanthomonas stra i ns pathogen ic  to tomato and demonstrated how moti l ity cou ld impact the 

viru lence of these bacteria (see Article #8 i n  the Comments section ) .  Add it iona l ly, we observed that many of the stra i ns  

iso lated from I l l i no is  tomato prod uct ion fie lds a re resista nt to  copper treatments, wh ich  im pacts ou r  management 

recom mendat ions for I l l i no is fa rmers (see Article #1) . We a lso cha racterized Xanthomonas stra ins  pathogen ic  to p umpkin and 

wi nter sq uash,  and  identified potenti a l  genetic sou rces of host resista nce that we p lan to fo l low u p  on i n  futu re resea rch (see 

Articles #2-7) . 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

Ou r  resea rch has d i rect im pacts on management recommendat ions we provide to vegetable growers in I l l i nois . By identifyi ng 

the location and  preva lence of copper- resista nt pathogens, we ca n advise fa rmers a bout the i r  use of copper-based sprays fo r 

manag ing bacteri a l  spot d isease. Add itiona l ly, by identifyi ng factors and  cond it ions u nder which bacteria l  spot d isease is 

more p reva lent, we ca n recommend strategies that growers ca n fo l low to mit igate the i mpacts of the d isease. My students and 

I presented ou r  fi nd i ngs at re leva nt scientific venues ( loca l resea rch days and  symposia ) ,  where other scientists benefitted 

from i ncreased u nderstand i ng  about these pathogens. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The broader pu bl ic has benefitted from increased awa reness of the importa nce of d isease management fo r vegetable 

p roduct ion i n  I l l i nois specifica l ly, and i n  the U n ited States more genera l ly. We have d issem inated our resea rch fi nd i ngs to the 

pu bl ic via our co l lege news organ izat ion (Voices of ACES Article on Novem ber 25, 2020, 

htt12s://aces . i l l i no is.ed u/b log/12u m 12ki nP-J'.Qject-gives-student-greenhouse-ex12erience; ACES News Article on Ma rch 24, 2021, 

htt12s://aces . i l l i no is.ed u/news/genomeseguenced-12esky.:12u m12ki n -12athogen) .  Also, I d iscussed ou r  resea rch fi nd i ngs with 

groups of h igh school and u n iversity students v i rtua l ly visit i ng our laboratory and depa rtment. 

Describe and expla i n  any major changes or  problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

Problems Encountered: 

Resea rch prod uctivity and  conference/travel partic i pation conti n ued to be negatively i mpacted by the COVI D-19 pandem ic. 

Training Opportunities: 

Two doctora l graduate students completed projects that were i nc luded in thei r d issertations, graduated (August and  

December 2021) ,  and  sta rted postdoctora l resea rch positions .  Fou r  journa l  a rtic les resu lted from these resea rch projects (see 

Articles #4, 5, 6, and  8 in the comments section ) .  Ten undergraduate students were tra i ned by myself, with the assista nce of 

one graduate student. All students pa rtici pated in weekly group  meeti ngs, wh ich i nc luded i nd ivid ua l  presentations of the i r  

resea rch as wel l  as read i ngs and  d iscuss ions of prima ry l iteratu re a rtic les re lated to ou r  field of study. Every u ndergraduate 

student a lso subm itted a resea rch report at the end of each semester. Two u ndergraduate students presented the i r  resea rch 

resu lts on  posters d u ri ng  a loca l u ndergraduate resea rch day. 

https://aces.illinois.edu/blog/pumpkinproject-gives-student-greenhouse-experience
https://aces.illinois.edu/news/genomesequenced-pesky-pumpkin-pathogen


Accepted/Published Journal Articles: 

1. Khana l  S, Hind SR, and  Babadoost M .  (2020) Occu rrence of Copper-Resista nt Xanthomonas perforans and X. gardneri i n  

I l l i nois Tomato Fields. Plant Health Progress 21 (4) : 338-344. DO I :  10 .1094/PH P-06-20-0048-RS. 

2 .  Khana l  S, Hind SR, and Babadoost M. (2020) Occu rrence of bacteri a l  spot i n  I l l i no is tomato fie lds and cha racteristics of 

the ca usa l  agents. HortSciencee56(1) : 8-12. DO I :  10 .21273/HORTSCl 15215-20. 

3 .  Ra i  R, Pas ion J, Maj u mda r  T, G reen CE, and Hind SR. (2021) Genome seq uenc ing and fu nctiona l  cha racterizat ion of 

Xanthomonas cucurbitae, the ca usa l  agent of bacteri a l  spot d isease of cucu rbits. Phytopathology 1 1 1 (8 ) :  1289-1300. 

DO I :  10 .1094/PHYTO-06-20-0228-R. 

4. Su l ley S, Babadoost M,  and  Hind SR. (2021) B iocontrol agents from cucu rbit p lants i n fected with Xanthomonas 

cucurbitae for ma nag ing bacteri a l  spot of pumpki n .  Biological Control 163:104757. DO I :  

10 .1016/j . b iocontro l .2021 . 104757. 

5 .  Su l ley S, H u a ng Y, Hind SR, and  Babadoost M .  (2021) Screen i ng  and  identification of Cucurbita germ plasm resista nt to 

Xanthomonas cucurbitae, i ncita nt of cucurb it bacteria l  spot. Plant Pathology70(9) : 2188-2196. DO I :  

10 . 1 1 11/f:ma . 13445 . 

6. Su l ley S, Hind SR, and  Babadoost M .  (2021) Su rviva l of Xanthomonas cucurbitae i n  d ifferent cropp ing rotat ions, p lant 

debris, and  weeds i n  p umpkin fields. Plant Health Progress 22 (4) : 529-535. DO I :  10. 1094/PH P-03-21-0069-RS. 

Submitted/In  Revision Articles: 

1. Pas ion J and  Hind SR. Uti l iz i ng Taj ima 's D to identify potent ia l  microbe-associated molecu la r  patterns i n  Xanthomonas 

euvesicatoria and  X. perforans. Physiological and Molecular Plant Pathology 116 :  101744. DO I :  

10 .1016/j,12m 1w.2021 . 101744. 

2. Ma lv ino M, Bott AJ, G reen CE, Maj u mda r  T, and  Hind SR. I nfluence of flage l l i ng po lymorph isms, gene regu lation ,  and  

responsive memory on the moti l ity of  Xanthomonas species tha t  ca use bacteri a l  spot d i sease of  sola naceous 

p lants. Molecular Plant-Microbe Interactions. DOI :  10 . 1094/M PM l -08-21-0211-R .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

Bacteri a l  spot d iseases ca used by Xanthomonas species negatively i mpact crop prod uct ion in the U n ited States, specifica l ly i n  

vegeta ble crops i nc l ud ing  tomato, pepper, p umpkin ,  and sq uash .  Th i s  p roject improves ou r  u nderstand i ng  o f  pathogen 

viru lence determ i nants and he lps us to identify genetic sou rces of host resista nce, pa rticu la rly in cucu rbit p lants. O u r  

resea rch d i rectly im pacts management recom mendat ions we  provide to vegetable growers i n  I l l i nois .  By identifyi ng the 

location and preva lence of copper- resista nt pathogens, we can advise fa rmers a bout the i r  use of copper-based sprays for 

manag ing bacteri a l  spot d isease. 

SOYBEAN BREED ING AN D GEN ETICS 
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* SOYBEAN BREED ING AN D GEN ETICS 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

There is a need fo r new soybean va rieties as demand for the crop  is i ncreasi ng and  fa rmers face new d isease and  pest 

p ressu re and  i nconsistent growing envi ronments resu lt ing from c l imate change. Th is project is focused on develop ing new, 

h igh yield i ng  soybean va rieties for fa rmers that wi l l  he lp i ncrease thei r profita b i l i ty. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Soybean prod uction  effic iency needs to be imp roved as globa l demand for the crop conti n ues to i ncrease. Because 

p roduct ion envi ronments va ry across the cou ntry, there is a need for soybean breed i ng  efforts th roughout the soybean 

growing reg ion .  The U n iversity of I l l i no is  soybea n breed ing program is focused on develop ing h igh yield i ng  non-GMO  va rieties 

with imp roved oil q u a l ity and enhanced d i sease and pest resista nce. D u ri ng  the past yea r, new experimenta l  l i nes were 

deve loped us ing trad itiona l  and  ma rker-assisted selection to identify l i nes with resista nce and  h igh-q ua l ity o i l .  L i nes with 

these tra i ts were eva luated i n  yield tests and the best experimenta l  l i nes were selected .  D u ri ng  2021, the progra m grew over 

11 ,000 observat ion plots and  over 11 ,700 yield p lots. Based on resu lts from 2021 field tests and  tests d u ri ng  previous yea rs, 

e leven new non-G MO  va rieties were l icensed to a seed company. I n  add it ion, we a re in the process of l icens ing six new non­

GMO va rieties with a ltered fatty ac id content. These va rieties have ole ic ac id levels greater than 80% and  l ino len ic levels 

below 3%. Th is change enhances the fu nctiona l ly of the o i l  and  shou ld increase the ma rket for soybea n o i l .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The ta rget aud ience of the project is soybean fa rmers in I l l i no is and the su rround i ng  region .  They benefit from the va rieties 

re leased from this project and the knowledge ga i ned through research .  The va rieties that a re bei ng re leased can d i rectly he lp 

these fa rmers as there is growing i nterest i n  prod uc ing non-G MO  soybean va rieties as they can often be pa id a prem i um for 

th is prod uction .  Private com pan ies have not been emphasiz i ng th is non-G MO  ma rket as they a re mostly focused on GMO  

va rieties. Therefore, u n iversity programs a re importa nt for provid i ng  va rieties fo r t h i s  ma rket. Add itiona l ly, ou r  work on 

develop ing va rieties with h igh o le ic  ac id and low l ino len ic acid o i l  ca n give fa rmers greater prem iu ms. The a ltered fatty ac ids 

ca n a lso i ncrease the ma rket demand for soybean o i l  and thereby imp rove soybea n prices. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

There is growing demand fo r soybean and to fi l l  this demand ,  h igher yield i ng  va rieties a re needed.  Consumers want to have 

choices and many prefer  non-GMO  foods and  ou r  progra m is worki ng on develop ing va rieties fo r th is ma rket so such va rieties 

w i l l  be more ava i la b le to growers and in the end, consumers. In add it ion, there is a need fo r hea lth ier o i ls in d iets and ou r  

efforts i n  improvi ng o i l  q u a l ity cou ld he l p  impact these d iets. 

Describe and  expla i n  any major changes or problems encountered in approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

Cerritos-Ga rc ia ,  D .G . ,  J . P. G ra nda ,  R. Matth iessen, B.W. D iers, A. E .  Robertson ,  and S.X. M ideros. 2021 .  Effect of resista nce and  

ethaboxam seed treatment on the  management of Phytophthora root rot i n  I l l i no is and  I owa. P l an t  Hea lth Progress. 22:58-65. 

httP-s: //do i .o rg /10 . 1094/PH P-08-20-0068-RS 

https://doi.org/10.1094/PHP-08-20-0068-RS


Me inha rdt, C. , A. Howla nd ,  M .  E l lersieck, A. Sca boo, B. D iers, and  M .  M itch um .  2021 .  Resista nce gene pyram id i ng  and  rotat ion 

to combat widespread soybea n cyst nematode vi ru lence. P lant D isease. htt12s://doi .org/10 .1094/PD IS-12-20-2556-RE . 

Shook, J .M . , J. Zha ng, S .E .  Jones, A. S ingh, B.W. D iers, and  A.K. S ingh .  2021 .  Meta-GWAS for q u a ntitative tra i t  loci 

identificat ion i n  soybean .  G3. htt12s://doi .org/10.1093/g3journa l /j kabll  7 . 

Gu i l lermo S .M ., N . F. Ma rt in ,  B .W. D iers, M . F. Santos, E . P. Leles, G. Ch igeza , J . H .  Francisch i n i .  2021 .  Development of a 

genera l ized add itive model (GAM) for soybean matu rity pred iction i n  Africa n envi ronments. Agronomy. 1 1 : 1043. 

htt12s://doi .org/10.3390/agronomyll061043 . 

But ler, K.J . ,  C. Fl iege, R. Zapotocny, B. D iers, M .  H udson, and  A. F. Bent. 2021 .  Soybea n cyst nematode resista nce q u antitative 

tra i t  locus cqSCN-006 a lters the regu lation of a y-SNAP prote i n .  M P M I  34: 1433-1445. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt.

There is growing demand fo r soybean and  to fi l l  th is demand ,  h igher yield i ng  va rieties a re needed.  Consumers want to have 

choices and many prefer  non-GMO  foods and  ou r  progra m is worki ng on develop ing va rieties fo r th is ma rket so such va rieties 

w i l l  be more ava i la b le to growers and in the end, consumers. In add it ion, there is a need fo r hea lth ier o i ls in d iets and ou r  

efforts i n  improvi ng o i l  q u a l ity cou ld he l p  impact these d iets. 

SOYBEAN BREED ING AN D GEN ETICS*

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

There is a need fo r new soybean va rieties as demand for the crop  is i ncreasi ng and  fa rmers face new d isease and  pest 

p ressu re and  i nconsistent growing envi ronments resu lt ing from c l imate change. Th is project is focused on develop ing new, 

h igh yield i ng  soybean va rieties for fa rmers that wi l l  he lp i ncrease thei r profita b i l i ty. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

Soybean prod uction  effic iency needs to be imp roved as globa l demand for the crop conti n ues to i ncrease. Because 

p roduct ion envi ronments va ry across the cou ntry, there is a need for soybean breed i ng  efforts th roughout the soybean 

growing reg ion .  The U n iversity of I l l i no is  soybea n breed ing program is focused on develop ing h igh yield i ng  non-GMO  va rieties 

with imp roved oil q u a l ity and enhanced d i sease and pest resista nce. D u ri ng  the past yea r, new experimenta l  l i nes were 

deve loped us ing trad itiona l  and  ma rker-assisted selection to identify l i nes with resista nce and  h igh-q ua l ity o i l .  L i nes with 

these tra i ts were eva luated i n  yield tests and the best experimenta l  l i nes were selected .  D u ri ng  2021, the progra m grew over 

11 ,000 observat ion plots and  over 11 ,700 yield p lots. Based on resu lts from 2021 field tests and  tests d u ri ng  previous yea rs, 

e leven new non-G MO  va rieties were l icensed to a seed company. I n  add it ion, we a re in the process of l icens ing six new non­

GMO va rieties with a ltered fatty ac id content. These va rieties have ole ic ac id levels greater than 80% and  l ino len ic levels 

below 3%. Th is change enhances the fu nctiona l ly of the o i l  and  shou ld increase the ma rket for soybea n o i l .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The ta rget aud ience of the project is soybean fa rmers in I l l i no is and the su rround i ng  region .  They benefit from the va rieties 

re leased from this project and the knowledge ga i ned through research .  The va rieties that a re bei ng re leased can d i rectly he lp 

these fa rmers as there is growing i nterest i n  prod uc ing non-G MO  soybean va rieties as they can often be pa id a prem i um for 

th is prod uction .  Private com pan ies have not been emphasiz i ng th is non-G MO  ma rket as they a re mostly focused on GMO  

https://doi.org/10.1094/PDIS-12-20-2556-RE
https://doi.org/10.1093/g3journal/jkab117
https://doi.org/10.3390/agronomy11061043


va rieties. Therefore, u n iversity programs a re importa nt for provid i ng  va rieties fo r th is ma rket. Add itiona l ly, ou r  work on 

develop ing va rieties with h igh o le ic  ac id and low l ino len ic acid o i l  ca n give fa rmers greater prem iu  ms. The a ltered fatty ac ids 

ca n a lso i ncrease the ma rket demand for soybean o i l  and thereby imp rove soybea n pr ices. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

There is growing demand fo r soybean and to fi l l  this demand ,  h igher yield i ng  va rieties a re needed.  Consume rs want to have 

choices and many prefer  non-GMO  foods and  ou r  progra m is worki ng on develop ing va rieties fo r th is ma rket so such va rieties 

w i l l  be more ava i la b le to growers and in the end, consumers. In add it ion, there is a need fo r hea lth ier o i ls in d iets and ou r  

efforts i n  improvi ng o i l  q u a l ity cou ld he l p  impact these d iets. 

Describe and expla i n  any major changes or problems encountered in approach. Add it iona lly, note 
opportun ities for train ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

Cerritos-Ga rc ia ,  D .G . ,  J . P. G ra nda ,  R. Matth iessen, B.W. D iers, A. E .  Robertson ,  and S.X. M ideros. 2021 .  Effect of resista nce and  

ethaboxam seed treatment on the  management of Phytophthora root rot i n  I l l i no is and  I owa. P l an t  Hea lth Progress. 22:58-

65. httP-s://doi .org/10.1094/PH P-08-20-0068-RS

Me i nha rdt, C. , A. Howla nd ,  M. E l lersieck, A. Sca boo, B.  D iers, and M. M itch um .  2021 .  Resista nce gene pyram id i ng  and rotat ion 

to combat widespread soybea n cyst nematode vi ru lence. P lant D isease. httP-s://do i .org/10 .1094/PD IS-12-20-2556-RE . 

Shook, J .M . , J. Zha ng, S .E .  Jones, A. S ingh, B.W. D iers, and  A.K. S ingh .  2021 .  Meta-GWAS for q u a ntitative tra i t  loci 

identificat ion i n  soybean .  G3. httP-s://do i .org/10 .1093/g3jou rnal/j ka bll  7 . 

G u i  l lermo S .M ., N . F. Ma rt in ,  B .W. D iers, M . F. Santos, E . P. Leles, G. Ch igeza , J . H .  Francisch i n i .  2021 .  Development of a 

gene ra l ized add itive model (GAM) for soybean matu rity pred iction i n  Africa n envi ronments. Agronomy. 

1 1 : 1043. httP-s://do i .org/10.3390/agronomyll061043 . 

But ler, K.J . ,  C. Fl iege, R. Zapotocny, B. D iers, M .  H udson, and  A. F. Bent. 2021 .  Soybea n cyst nematode resista nce q u antitative 

tra i t  locus cqSCN-006 a lters the regu lation of a y-SNAP prote i n .  M P M I  34: 1433-1445. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt.

There is growing demand fo r soybean and  to fi l l  th is demand ,  h igher yield i ng  va rieties a re needed.  Consume rs want to have 

choices and many prefer  non-GMO  foods and  ou r  progra m is worki ng on develop ing va rieties fo r th is ma rket so that such 

va rieties wi l l  be more ava i la b le to growers and  i n  the end,  consumers. I n  add it ion, there is a need for hea lth ier o i ls i n  d iets and 

our efforts at imp rovi ng o i l  q u a  l ity cou ld he lp i mpact these d iets. Soybean fa rmers wi l l  benefit as there is growing i nterest in 

p rod uc ing non-GMO  soybea n va rieties as they can often be pa id a prem i um  for th is prod uction .  Private compan ies have not 

been emphasizi ng th is non-G MO ma rket as they a re mostly focused on GMO  va rieties. Therefore, u n iversity programs a re 

i mporta nt for provid i ng  va rieties for th is ma rket. 

Conservation, Management, Enhancement and Uti lization of Plant Genetic Resources 
Project Director 

J Juvik 

Organization 

University of Illinois 
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Accession Number 
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* Conservation, Management, Enhancement and Uti lization of Plant Genetic Resources 

I n  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

This program i nvo lves resea rch on the b iochemistry and  genetics contro l l i ng b iosynthesis and  hyd ro lysis of health-promoti ng 

secondary p lant com pounds found  i n  brassica vegeta bles and  i n  corn .  Consu mption of brassica vegetab les abundant  i n  these 

phytochem ica ls (glucos ino lates and certa i n  flavonoids) has been associated with reduced i nc idence of certa i n  fo rms of ca ncer 

and  ca rd iovascu la r  d isease. We a lso conduct a major project to determ ine the economic feas ib i l i ty of extracti ng red and  

o ra nge pigments (anthocya n i ns) from the  pericarp and  a leurone of ma ize kernels as natu ra l  co lorants for processed foods 

and beverages and potenti a l ly for the development of hea lth -promoti ng a nthocyan i n-r ich pha rmaceutica l prod ucts. These 

natu ra l  a lternatives to a rtific ia l  co lors a re preferred by consumers and  by the process ing i ndustry for pu rposes of prod uct 

la bel l i ng. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

We have stud ied and  identified sou rces of promis ing germ plasm and  identified and  mapped key genes associated with 

b iosynthesis of hea lth promoti ng phytochemica ls in brassica vegeta b les and natu ra l  co lorants i n  ma ize. Th is i n formation has 

been app l ied i n  our breed i ng  programs to develop com merc ia l  germ plasm with improved n utrit iona l  va lue and  as sou rces of 

natu ra l  co lora nts. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

We have been conduct ing a breed i ng  program to deve lop improved brocco l i  cu ltiva rs with enhanced n utriti ona l  va lue for 

commercia l  re lease. A breed i ng  progra m i n iti ated i n  2014 for the development of corn hybrids with a nthocyan i n-r ich kernel 

pericarp is movi ng towa rd com merc ia l ization .  Severa l com pan ies have provided support for the development of th is 

germ plasm and  its com merc ia l  re lease as specia lty crops. Pu bl ished i nformation and  presentations have been shared with 

other p lant scientists and p lant breeders. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

U lt imately ou r  improved cu ltiva rs wi l l  be made ava i la b le to provide cheap sou rces of natu ra l  co lors to processed foods and  

beverages and as d i eta ry or  pha rmaceutica l p rod ucts with enhanced n utriti ona l  va lue and  hea lth promotion .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

We have been conduct ing a breed i ng  program to deve lop improved brocco l i  cu ltiva rs with enhanced n utriti ona l  va lue for 

commercia l  re lease. A breed i ng  progra m i n iti ated i n  2014 for the development of corn hybrids with a nthocyan i n-r ich kernel 

pericarp is movi ng towa rd com merc ia l ization .  Severa l com pan ies have provided support for the development of th is 

germ plasm and  its com merc ia l  re lease as specia lty crops. Pu bl ished i nformation and  presentations have been shared with 

other p lant scientists and p lant breeders. U lti mately our imp roved cu ltiva rs wi l l  be made ava i la b le to provide cheaper sou rces 

of natu ra l  co lors fo r processed foods and  beverages and  as d ieta ry or pha rmaceutica l prod ucts with enha nced n utrit iona l  

va lue and hea lth p romotion .  

ECONOMICS OF  TECHN ICAL AN D ENVI RONMENTAL CHANGE I N  THE I NTERNATIONAL FOOD SYSTEM 
Project Director 

Alex Winter-Nelson 

Organization 

University of Illinois 

https://nrs.nifa.usda.gov/projects/267


Accession  N u m ber  
1014548 

* ECONOMICS OF TECH N I CAL AN D ENVI RO N M ENTAL CHANGE I N  TH E I NTERNATIONAL FOOD SYSTEM 

I n  2 -3  sentences, briefly describe the issue or problem that  you r  project addresses. 

Work u nder this project w i l l  measu re the im pact on economic and  envi ron menta l  outcomes of new techno logies in the food 

and agricu ltu ra l  system .  The resea rch pays particu la r  attent ion to the app l ications of modern data sciences to add ress issues 

i nc l ud ing  but not l im ited to n itrogen management, water management, c l imate res i l ience, crop breed i ng, and post fa rm 

logistics. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

The project has made sign ifica nt development i n  Data I n tensive Fa rm Management (D I FM )  database and  softwa re, wh ich 

i nvo lved work with Oracle compa ny to deve lop a data base i nfrastructure for on-fa rm precis ion experimentation .  DF IM is 

conduct ing 350 la rge-sca le on-fa rm agronomic field tr ia ls i n  ten U .S .  states and creati ng a cyber- infrastructure that wil l a l low 

a utomation of tri a l  design and ana lysis, with the pu rpose of expa nd ing  on-fa rm experimentation  to tens of thousands of 

fa rms per yea r. D I FM  is worki ng with i n ternationa l  co l laborators to pla n and  ru n field tr ia ls in Brazi l ,  Canada ,  South Africa, and  

U kra ine .  Th i s  work wi l l  provide i n formation to  optim ize i nput  use  w i th  cons ideration of  economic and  envi ronmenta l  

objectives. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

This p roject contri buted to increased fa rm i ncome by fac i l itati ng movement of data and va luable management i nformation 

between fa rmers and  resea rchers that  wi l l  assist fa rmers i n  maki ng  site-specific fa rm i n put management decis ions. Specific 

p rod ucts that benefit agricu ltu ra l  prod ucers and fa rm managers i nc lude :  

I nformation on  the Data I ntensive Fa rm Management Project. Project website. d ifm-cig.org. 

On -Fa rm Experimentation  Precis ion Generator. tri a ldesign.d ifm-cig.org/home . 

.Qigita l Agricu ltu re Tra i n i ng Worksho12: Manag[ngJn12uts Us ing On-fa rm Data . Workshop fu nded by the Susta i n able Research 

and  Ed ucation Project. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

Ou r  resea rch add resses the Agricu ltu ra l  Prod uction Systems Program Area (A5160) Pr iority, in that we wi l l  i ncrease 

agricu ltu ra l  prod uctivity and food secu rity by generati ng data used to provide management advice that w i l l  a l low fa rmers to 

ach ieve crop yields with reduced ferti l izer i nput  use wh i le l im it ing n itrogen contam i n at ion of the nat ion's waters. Add itiona l ly, 

p roject resu lts w i l l  a id  i n  the development of socia l ly susta i n a ble agro-envi ron menta l  pol icy. 

Describe and  expla i n  any major changes or problems encountered in approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

Resu lts have been d issem inated to commun ities of i nterest us ing va r ious comm u n ication platfo rms, i nc l ud ing  peer- reviewed 

pub l ications, conferences, and  sym posi u m  presentations, Extens ion pub l ications and events, i nterviews, news and  magaz ine 

a rticles, q u a rterly newsletters, a freq uently u pdated website, fie ld d ays, i nternationa l  and  nationa l  meeti ngs, pu bl ic 

i nterviews via agricu ltu ra l  press, u n iversity events, and  severa l agricu ltu ra l  and  u n iversity workshops. 

http://difm-cig.org/
http://trialdesign.difm-cig.org/home
https://projects.sare.org/sare_project/wpdp21-008/


Pub l ications :  

1 .  Ga rd ner, G . ,  T. M ieno, and  D.S .  Bu l lock. "An Economic Eva l uat ion of Site-specific I n put Appl ication Rx Maps: Eva l u at ion 

Framework and Case Study." Precis ion Agricu ltu re (2021 ) .  httRs://doi .org/10. 1007 /sl l ll9-021-09785-z. 

2. Mand ri n i ,  German ,  David S. Bu l lock, and  N i colas F. M a rtin . " Model ing the Economic and  Environ menta l  Effects of Corn 

N itrogen Management in I l l i no is." Field Crops Resea rch 261 (2021 ) .  httRs://do i .org/10 .1016/j .fcr.2020 .108000. 

3. Paccioretti , P., M .  Cordoba, C. Bru no, F. G i a nn i n i  Ku ri na ,  D .S .  Bu l lock, and  M .  Ba lza ri n i .  "Statistica l Model ing for On-fa rm 

Experi mentat ion with Precis ion Agricu ltu ra l  Techno logy." In press, Agronomy Jou rna l .  J u ly 2021 .  

4. Du ,  Q. ,  T. M ieno, and  D .S .  Bu l lock. " Economica l ly Opti ma l  N itrogen Side-d ress ing Based on Vegetation I nd ices from 

Satel l i te I mages Through On-fa rm Experiments." Subm itted .  Precis ion Agricu ltu re, August 2021 .  

5 .  L i ,  X . ,  T. M ieno, and  D .S .  Bu l lock. "The Economic Performances of  Different Tri a l  Designs i n  On -Fa rm Precis ion 

Experi mentation :  A Monte Ca rlo Eva luation ." Worki ng paper, August 2021 .  

6 .  L i ,  N . ,  D .S .  Bu l lock, C. Butts-Wi lmsmeyer, L. Gentry, G .  Goodwi n ,  J .  Han ,  N .  Kleczweski, N . F. Ma rtin, P. Pa u lausky, P. 

Pistori us, N .  Seither, N .  Sch roeder, and A.J. Ma rgenot. "D isti nct Soi l  Hea lth I nd i cators Are Associated with On-fa rm 

Va riat ion in Ma ize Yield and  Ti le Dra i n  N itrate Losses across Contrast ing N itrogen Appl ica iton in Centra l  I l l i nois ." 

Worki ng paper, August 2021 .  

7 .  Kak imoto, S . ,  T. M ieno, T.S .  Ta naka ,  and  D .S .  Bu l lock. "Ca usa l  Forest Approach for Site-specific I n put  Management via 

On-fa rm Precis ion Experimentation ." In second round  of reviews, Com puters and E lectron ics i n  Agricu ltu re. Februa ry 

2022. 

8 .  L i ,  N. , D .S .  Bu l lock, D.S. ,  C .  Butts-Wi lmseyer, L. Gentry, G .  Goodwi n ,  J .  Han ,  N. Kleczweski, N . , N . F. Ma rt in ,  P. Pa u lausky, 

P. P istori us, N .J .  S ieter, N . E .  Sch roeder, and  A.J . M a rgenot. "So i l  Hea lth Spatiotempora l  Va riat ion and  Relationsh i ps 

with Ma ize Yield and  Ti le D ra i nage N itrate Loads i n  Centra l  I l l i nois ." Subm itted .  Agricu ltu re, Ecosystems and  

Environ ment. J a n u a ry 2022. 

9 .  M ieno, T., X. L i ,  and D.S. Bu l lock. " Economic Eva l uat ion of Geograph ica l ly Weighted Regress ion Ana lysis for Site­

specific N itrogen Management." Subm itted . Field Crops Research .  J a nua ry 2022. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

This project has made s ign ifica nt progress in develop ing the Data I n tensive Fa rm Management (D I FM)  database and softwa re, 

wh ich invo lved work with O rac le to develop a database i n frastructure for on-fa rm precis ion experi mentation .  O u r  u lt imate 

objective is to increase agricu ltu ra l  prod uctivity and  improve food secu rity by generati ng d ata used to provide management 

advice that wi l l  a l low fa rmers to ach ieve crop y ie lds with reduced fert i l izer i n put use wh i le l im it ing n itrogen contam i nat ion of 

the nat ion's waters. Add itiona l ly, project resu lts wi l l  a id  i n  the development of socia l ly susta i n able agro-envi ronmenta l  pol icy. 

Critica l Issue 

https://doi.org/10.1007/s11119-021-09785-z
https://doi.org/10.1016/j.fcr.2020.108000


Thrivi ng Natura l  Resou rces 

ENERGY EFFIC I ENCY AN D REN EWABLE ENERGY APPLICATIONS I N  AN I MAL FACIL IT IES 

Project Director 

Xinlei Wang 

Organization 

University of Illinois 

Accession Number 

1021116

* ENERGY EFFIC I ENCY AN D REN EWABLE ENERGY APPLICATIONS I N  AN I MAL FACI L ITIES 

In  2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

The optim ization design of a ground  sou rce heat p ump  (GSH P) system can be crucia l  in imp rovi ng its performance and  

economic competitiveness. The effect of  probab i l ist ic u ncerta i nties of  design va riab les i n  a GSH P  system was  ana lyzed us i ng  a 

re l i ab i l ity-based design optim ization (RBDO) method . Th is  resea rch wi l l  imp rove the design of a ground  sou rce heat p ump  

(GSH P) system fo r d ifferent app l i cat ions. 

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

An ana lytica l borehole heat tra nsfer model was se lected as the fra me of energy s imu lation i n  th is research .  With the goa l of 

m i n imiz ing the cu mu lative costs over a twenty-year l ifespan of the GSH P system, a non- l i nea r  optim izat ion was ca rried out 

u nder th ree constra int  factors im posed on  the i nterna l  flow i n  ground  heat exchanger: The i n let water tem peratu re, water 

p ressu re losses and Reynolds n umber to ensu re turbu lent flow. Th ree design va riab les i nc l ud ing  depth of boreho les, ground  

p ipe rad i us  and  mass flow rate, and two ra ndom va ri ab les at the i nsta l lat ion site, i nc l ud ing  the  groundwater ve locity and  

ground  therma l  conductivity. D ifferent uncerta i nty leve ls were assigned i nto the  probab i l ity i ndexes of  a l l  five va ri a b les, 

wh ich were stud ied u nder mu lti p le re l i ab i l ity leve ls of a l l  three constra i n ts. The comprom ised i ncrement of system cost to 

ensure the re l i ab i l i ty was d iscussed, and  the opti ma l  comb inat ions of design va riab les (borehole depth, p ipe rad i us  and  mass 

flow rate) were a lso given u nder d ifferent design i ng  scena rios. Resu lts showed that uncerta i nties of va ri ab les ca n strongly 

affect the system re l i ab i l ity and  tota l cost determ i nation .  

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The fi nd i ngs and resu lts from this project will be i mporta nt for aud iences (agricu ltu ra l  eng ineers and an ima l  p rod ucers) to 

u ndersta nd the com plexity of the GSH P system and lea rn the i mporta nt factors to cons ider for optim ization of the system 

design, therefore to design and  select the best pract ice to save energy and  improve the susta i nab i l ity of i ntensive l ivestock 

and pou ltry p rod uction .  

Briefly describe how the broader pub lic benefited from you r  project's activities. 

The pu bl ic w i l l  lea rn the potent ia l  benefits of GSH P in energy savi ng for d ifferent app l icat ions such as bu i ld i ngs and l ivestock 

faci l it ies. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The optim ization design of a ground  sou rce heat p ump  (GSH P) system can be crucia l  in imp rovi ng its performance and  

economic competitiveness. The effect of  probab i l ist ic u ncerta i nties of  design va riab les i n  a GSH P  system was  ana lyzed us i ng  a 

re l i ab i l ity-based design optim ization method . Th is  resea rch wi l l  imp rove the design of a ground  sou rce heat p ump  (GSH P) 

system for d ifferent app l i cat ions. The resu lts from th is project wi l l  be im porta nt for aud iences (agricu ltu ra l  eng ineers and  

an ima l  prod ucers) to  u ndersta nd the  complexity of  the GSH P system and  learn the  importa nt factors to  cons ider for 

opti m ization  of the system design. 

https://nrs.nifa.usda.gov/projects/7155
https://nrs.nifa.usda.gov/projects/276


BIG DATA FOR ENERGY AN D ENVI RO N M ENTAL ECONOM ICS RESEARCH 

Project Director 

Peter Christensen 

Organization 

University of Illinois 

Accession Number 

1009833 

* EVI DENCE-BASED I M PROVEM ENTS TO THE WEATH ERIZATION ASSISTANCE PROGRAM 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Residenti a l  energy effic iency is wide ly cons idered to be one of the most cost-effective strategies for red uc ing green house gas 

em iss ions. As such, it has become centra l to c l imate pol icy a round  the world, with b i l l ions of do l la rs i nvested a n n u a l ly to 

u n lock th is potenti a l .  I ndependent of c l imate cha nge pol icy, many energy effic iency programs focus on other benefits such as 

reduced energy costs for low- i ncome households and red uced p ressu re on energy generat ion capacity. However, these 

p rograms wi l l  be less cost-effective than a ntici pated if rea l ized savi ngs from energy effic iency fa l l  short of expectations. 

Recent ana lyses have fou nd that ex a nte project ions overest imate energy savi ngs in home retrofit progra ms, a pp l ia nce rebate 

p rograms, and  bu i ld i ng  codes, but very l ittle is known about why project ions a re overest imat ing actua l  savi ngs or  what to do 

a bout it. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

We have executed three la rge stud ies to he lp improve outcomes i n  energy effic iency p rograms and  i n  the Weatherization 

Assista nce Progra m (WAP) i n  particu la r. These stud ies were conducted i n  co l laborat ion with the I l l i no is imp lementation of the 

p rogram and  have i nvo lved extensive engagement with more than th i rty agencies that support the progra m .  Study 1 made 

use of comprehensive data from the I l l i no is  program to decom pose and better u ndersta nd the factors that contri bute to a 

wedge between p rojected energy effic iency imp rovements and  rea l ized ga ins  -- the study has been accepted for pub l ication i n  

a peer reviewed journa l  and  h a s  been presented a t  n u merous academic conferences, a s  well a s  i n  meeti ngs with t h e  U .S .  

Department of Energy and  co l laborators i n  the I l l i no is WAP. We fi nd that the majo rity of the shortfa l l  i n  the program can be 

attri buted to: (1) Bias in the model that the DOE uses to make fu nd ing  decis ions; and (2) Poor q u a l ity workmansh ip  done by 

contractors in the program .  Study 2 add resses problem #1 us ing cutti ng-edge mach ine lea rn i ng  tech n iques to imp rove on  the 

DOE model .  Study 3 add resses problem #2 us ing a two-year state-wide field experiment with contractors in the I l l i no is WAP, 

eva l uat ing the im pact of performance i ncentives on imp rovements i n  the q u a l ity of thei r work and  resu lt ing energy effic iency 

outcomes. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The resea rch out l i ned above he lped to identify the factors that d rive u nderperformance in the nation 's  la rgest energy 

effic iency progra m and  test the i mpacts of two potenti a l  solut ions. Decision makers in I l l i no is and  in federa l  p rograms a re 

consideri ng  restructur ing the program on the basis of th is evidence. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

I nvestments in residenti a l  energy effic iency a re criti ca l fo r red uc ing greenhouse gas em issions in the bu i l d i ng  sector. Th is 

resea rch is maki ng  these i nvestments more cost-effective for taxpayers i n  I l l i no is  and across the nation .  Rec ip ients of 

weatherization  services from the WAP a re low- income households i n  I l l i no is  and  across the nation .  Th is resea rch i ncreases 

the benefits that rec ip ients receive in terms of reduced energy b i l ls . 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

https://nrs.nifa.usda.gov/projects/276


Ou r  resea rch has he lped to identify the factors that d rive u nderperforma nce i n  the nation 's la rgest energy effic iency program 

and  test the im pacts of two potent ia l  solut ions. Decis ion ma kers i n  I l l i no is and i n  federa l  programs a re cons ideri ng 

restructu ri ng the program on the basis of th is evidence. 

THE USE OF BIOCHAR I N  LIVESTOCK MORTALITY COM POSTING 

Project Director 

Neslihan Akdeniz 

Organization 

University of Illinois 

Accession Number 

1014282 

THE USE OF  BIOCHAR I N  L IVESTOCK MORTALITY COM POSTING * 

I n  2 -3  sentences, briefly describe the issue or problem that  you r  project addresses. 

This p roject add resses the effects of biocha r  use in a n ima l  morta l ity management.  B iochar  add it ion sta rti ng from 5% (w/w) 

i ncreased the tota l net heat u n it of composti ng b ins by 19-34%, which wou ld effectively e l im inate Al H7Nl .  Wood-based 

biocha r  red uced the cumu lative COD content of the leachate up to 87%. The co-com posted biocha r  was used to grow lettuce 

i n  the lab without a ny adverse effects. 

Briefly describe in non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

We have demonstrated that co-com posti ng pou ltry morta l it ies with wood-based biocha r  at a m i n imum app l ication  rate of 5% 

(w/w) has some benefits. I t  he lps to i ncrease microb ia l  activity and, therefore, compost tem peratu re, which is critica l when 

dea l i ng  with d iseased morta l it ies. I t  he lps to reduce the chemica l  oxygen content of leachate, and  the end prod uct ca n be 

spread to the field without having a n  adverse effect on crop growth or  ca n be so ld as a soi l  amend ment to green house 

owners. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

The resu lts of the project have been shared with I l l i no is l ivestock/pou ltry p rod ucers d u ri ng  Certified Livestock Ma nager 

Tra i n i ng workshops. We tra i n  about 1 ,000 l ivestock prod ucers i n  three-yea r cycles on the envi ron menta l  aspects of l ivestock 

p rod uction .  The resu lts of th is study were i ncorporated i nto the best ma nagement practices presentat ion (both on l ine and i n ­

person tra i n i ng) . Consideri ng adopt ing new practices ta kes t ime, we wi l l  conti n ue  to  d issem inate the  resu lts of  th i s  study i n  

o u r  futu re workshops (we have ten to  twelve workshops every yea r) . T he  resu lts were a lso shared with NCCC-09 mu lti -state 

co l laborators. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

This p roject specifica l ly benefits l ivestock prod ucers: 

1 .  Red uce the risk of spread ing  a n ima l  d i seases and contam i n at ing groundwater sou rces. 

2 .  Havi ng  a va lue-added prod uct at the end, which can be sold as a soi l  amend ment. 

When we th i n k  about the project's broader impact, th is project he lps reduce the envi ron menta l  impacts of l ivestock/pou ltry 

p rod uction .  

https://nrs.nifa.usda.gov/projects/4362


Describe and  expla i n  any major changes or problems encountered i n  approach. Add it iona lly, note 
opportun ities for tra in ing  and  professiona l  development provided, how resu lts have been d isseminated to 
commun ities of interest, and  any new deta i ls regard ing what the project or program plans to do du ring the 
next reporti ng period to accomplish the goa ls. 

A Ph .D .  student worki ng on this project has successfu lly passed the i r  fi n a l  exa m, and they wi l l  be graduat ing in Spri ng  of 2022. 

The i r  d issertation wi l l  be ava i la ble through the UI L ibra ry system .  

Wa ng, Y. 2022. Adva nc ing temperatu re development and  susta i n abi l ity of  a n ima l  morta l ity composti ng systems us i ng  biocha r  

a mendment and  ut i l iz ing t h e  end-prod uct to imp rove crop res i l ience. Ph .D .  d issertation ,  U n iversity o f  I l l i no is  a t  U rbana­

Champa ign .  

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

We have demonstrated that co-com posti ng pou ltry morta l it ies with wood-based biocha r  he lps to increase microb ia l  activity 

a nd ,  therefore, compost tem peratu re, which is critica l when dea l i ng  with d iseased morta l it ies. It he lps to reduce the chemica l  

oxygen content of leachate, and  the end prod uct ca n be spread to the field without havi ng a n  adverse effect on crop growth o r  

ca n be sold as a soi l  amend ment to  greenhouse owners. The resu lts of  the project have been shared with I l l i no is 

l ivestock and pou ltry prod ucers d u ri ng  Certified Livestock Manager Tra i n i ng  workshops. We tra i n  about 1 ,000 l ivestock 

p rod ucers i n  th ree-year cycles on the envi ronmenta l  aspects of l ivestock prod uction .  

Environment: Sustain natural  resources in  home and P-Ublic SP-aces 
Project Director 

Elizabeth Welbes 

Organization 

University of Illinois 

Accession Number 

7001936 

* Gardening education series inspires action to improve home and community landscapes 

In 2-3 sentences, briefly describe the issue or problem that you r  project addresses. 

Gardens and natu ra l  spaces have a wide ra nge of documented hea lth, cognit ion, and  envi ron menta l  benefits (Cameron et a l, 

2012) .  Ga rdens and  other fo rms o f  u rban vegetat ion contri bute to  envi ronmenta l  benefits, i nc l ud ing  biod iversity, wi ld l ife 

habitat, po l l inator support, storm water management, and reduced heat is la nd effects. U rba n trees, both street trees and  

those i n  private ya rds, provide benefits such  as lower a i r  pol lut ion levels and  imp roved temperatu re regu lation ,  which 

i ncreases comfort and safety and  red uces energy use (McDona ld et a l, 2021) .  

I n  add it ion, ga rdens i n  t he  commun ity imp rove t he  hea lth o f  ch i ld ren and  adu lts through improved socia l, mental , physica l, 

and genera l  we l lbei ng (Ha rdman  et a l, 2020) . Ga rden ing  activities imp rove menta l  hea lth through a ra nge of mechan isms, 

i nc l ud ing  reduced stress and a nxiety, reduced depress ion,  imp roved cogn it ion, imp roved sleep patterns, red uced cortisol 

levels, improved soc ia l  networks, imp roved physica l  we l lbe i ng, and red uced isolation .  Recently, home ga rdens and  

comm u n ity ga rden spaces have contri buted to  peop le's res i l ience and  wel lbe ing d u ri ng  the pandem ic. People tu rned to 

ga rden ing  for natu re con nection ,  i nd ivid u a l  stress re lease, outdoor physica l activity and  food provis ion (J;gerer et a l, 2022) .  

Evidence showi ng the effectiveness o f  ga rden ing  d u ri ng  the pandemic i s  a l ready emergi ng, with a recent review o f  severa l 

stud ies showi ng that natu re exposu re d u ri ng  the lockdown was associ ated with less stress, a nxiety, depress ion,  and  fewer 

sleep d istu rba nces (La b ib  et a l, 2021) .  

Yet ga rden ing  decis ions matter. Home  ga rden ing  and  la ndsca pe practices ca n have negative envi ronmenta l  im pacts as well , 

such as increased greenhouse gas em iss ions associated with h igh fert i l izer use (Howa rth et a l, 2002) , water pol lut ion resu lt ing 

from ferti l izer and  pest ic ide ru noff; and  increased carbon em iss ions re lated to the use of peat (Ma rgenot et a l, 2018) . Fam i l i a r  

management approaches a re sometimes envi ronmenta l ly destructive. Th i s  u nderscores the  importa nce of  ed ucation and  

outreach to  he lp  ga rdeners u ndersta nd and i mplement envi ronmenta l ly supportive ga rden ing  practices tha t  work for them. 

https://nrs.nifa.usda.gov/projects/13492
https://www.sciencedirect.com/science/article/pii/S1618866712000076?casa_token=HLfgVbigor4AAAAA:Q_PlmlVKPPRrkcAaYwKbtw96sxI5ZDduU5eiuohuer6eoeJV8iIbQhxmHzD-tTXmbBry4fmn978
https://doi.org/10.1371/journal.pone.0249715
https://www.sciencedirect.com/science/article/pii/S1618866722000267?via%3Dihub
https://ecoevorxiv.org/j2pa8/
https://doi.org/10.1579/0044-7447-31.2.88
https://doi.org/10.1016/j.indcrop.2017.10.053


Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

U n iversity of I l l i no is  Extens ion l au nched the Four  Seasons ga rden ing  series i n  2002 to share and  leverage horticu ltu re 

expertise throughout the state such as vegeta ble ga rden i ng, u rban trees, flower ga rden i ng, native p lants, pest contro l, 

pol l i nato r support, house pla nts, and  others. The Fou r  Seasons Ga rden ing  webi na r  series is a coord i nated tea m effort to make 

that expertise ava i la b le as broad ly as poss ib le throughout the state rega rd less of loca l ly ava i la ble expertise and  capacity. The 

Fou r  Seasons tea m mem bers were ea rly leaders i n  provid i ng  on l i ne  webi n a rs viewed pri m a ri ly at loca l Extens ion offices 

i n iti a l ly, now mostly viewed i nd ivid u a l ly e ither l ive or  on YouTu be 

I nterest and  need for ga rden ing  support in 2021 was h igh with 2,349 Fou r  Seasons l ive webi na r  viewers across the 12 sess ion 

webi n a r  series, i n  add it ion to over 4,000 views on  You Tu be for the 2021 sessions.  The two most popu la r  sess ions i n  2021 fo r 

l ive viewers were Adaptive Gardeninge(324 pa rt ic ipa nts) and  Therapeutic Value of Nature (3 18 pa rt ic ipa nts) , wh i le the most 

popu lar  on You Tube to date a re Fruit Tree Pruninge(757 views through M a rch 2022) and  Growing and Using Herbs (523 views) . 

Sess ion- leve l pa rt ic ipat ion across the series ra nged from 83 to 324 per sess ion .  The Fou r  Seasons ga rden ing  series reaches 

two ma i n  a ud iences: the ga rden ing  pu bl ic  and  Extens ion vo lunteers (M aster Ga rdeners and  Master Natura l ists) . Through these 

two grou ps, the series contri butes to ecosystem benefits of ga rdens and  landsca pes, hea lthy outdoor envi ronments, and  

hea lth and  wel lness benefits from ga rden i ng. Overa l l ,  81  % of  webi n a r  partic ipants were Extens ion vo lunteers. 

Briefly describe how you r  ta rget aud ience benefited from you r  project's activities. 

After each sess ion,  partic ipants responded to an on l i ne  p rogra m  eva luat ion,  generati ng 1 ,117 responses from viewers. 

Respondents were asked to rate the i r  knowledge leve l before and  after the sess ion on specific a reas covered in the sess ion,  

us ing response options of "Very Low" ( l ) ;  " Low" (2); " M oderate" (3); " H igh" (4) ; and  "Very H igh" (5) . I n  add it ion,  respondents 

reported leve l of i ntent to i m plement recom mended actions covered in the webi n a r  series on  a sca le of "Very Low" ( l ) ;  " Low" 

(2) ;  " M oderate" (3) ;  " H igh" (4) ; and "Very H igh" (5) .  To assess actua l  i m p lementation  of actions resu lti ng from progra m 

partici pation ,  123 webi n a r  viewers com pleted a fo l low-u p  su rvey d istri buted at the end of the yea r. The fo l lowi ng outcomes 

demonstrated the series effectiveness in ach ievi ng desi red outcomes: 

o Knowledge increased. Profic iency i n  the s u bject matter i ncreased, as the share of partic ipants report ing "h igh"  or  "very 

h igh"  knowledge a bout the topics grew from 47% pr ior to the sess ion to 93% after the sess ion,  overa l l .  A statistica l ly 

s ign ifica nt change i n  knowledge occu rred for a l l  topics. Overa l l ,  79% of respondents i m p roved knowledge i n  one or  

more topics. 

o The webi n a rs with greatest share of pa rt ic ipa nts report ing knowledge improvement i nc luded Root Collar 

Disorders, Top 9 Vegetable Garden Insects, and What's that Bug? How to Identify Insects with respective ly 89%, 

89%, and 88% of viewers report ing i m p roved knowledge in one or  more webi n a r  topics. 

o Participants reported high intent to take action, using webinar information. Overa l l ,  84% of viewers i nd i cated a " h igh" 

or  "very h igh"  i ntent to ta ke one o r  more actions.  Among Extens ion vo lunteers, 86% sa id they wou ld app ly i n formation 

from the webi na r  ser ies to the i r  work as a vo lu nteer, thereby i nfluenc ing others th rough thei r enha nced com petencies. 

o Knowledge and intent led to action. Across the webi n a r  series, 93% of respondents took one or  more webi na r- i nformed 

actions, with 3 .8 actions reported per viewer on average. Both vo lu nteers and genera l  pu bl ic  p rogra m  pa rt ic ipa nts 

report actions ta ken fo l lowing the webi n a r. S i nce pla nted envi ronments confer n u merous ecosystem benefits, 

i nc l ud i ng  physical ,  emotiona l, and  cogn itive benefits, these actions contri bute to hea lth ier  envi ronments and  

com m u n ities through three ta rgeted a reas. 

o Health/wellness benefits to individuals. Five webi n a rs ta rgeted outcomes that promote the persona l  hea lth and  

wel lness benefits of  ga rden i ng, i nc l ud ing  growing prod uce and  herbs, thera peut ic benefits, and  benefits of 

youth engagement with ga rden i ng. With an average of 1 .4 actions per sess ion viewer for these topic a reas, 

viewers who attended the sess ions promoti ng persona l  hea lth and wel lness took an esti mated 1,486 actions.  

o Plant health and management. Fou r  webi na rs a i med to i m p rove outdoor envi ronments, i nc l ud ing  p lant  and  tree 

health .  Based on reported actions by fo llow-u p  respondents, viewers of these webi n a rs took an est imated 964 

actions contri but ing to hea lthy pla nts. 



o Sustainable landscapes and gardens. Th ree webi na rs a lso a imed to strengthen susta i n able la ndsca pe design 

and management, th rough control of i nsects and planting of green screens, fences, and borders. There were 563 

est imated tota l actions by viewers contri but ing to susta i n able landscapes and ga rdens. 

Briefly describe how the broader pub lic benefited from you r  project's activities. 

Whi le the long-term pu bl ic ecosystem and wel lness benefits of specific ga rden ing  actions a re d ifficu lt to q u antify, the Fou r  

Seasons Ga rden ing  series provides q u a ntifi a ble pu bl ic va lue by he lp ing Master Ga rdeners fu lfi l l  the i r  req u i red a n n u a l  1 0  hou rs 

of conti n u i ng  ed ucation that bu i lds thei r knowledge and ab i l ity to serve thei r commun ities. I n  2021, 2,717 Master Ga rdener 

vo lunteers contri buted 166,123 hours, va lued at $4,879,044, of work to support thei r commun ities. Th is  i mpactfu l work 

su pports hea lthy l ifestyles, he lps commun ity members protect and appreciate their home and commun ity landscape, 

add resses loca l food i nsecu rity through support of food donat ion ga rdens, and provides hands-on opportu n ities fo r youth to 

explore pla nts and ecosystems. 

I m pact Statement (Optiona l) 
Use this space to ta lk about the impact that this resu lt had ,  in layman 's terms. Add ing  comments here wi l l  not change the content in the high lighted resu lt. 

The Fou r  Seasons Ga rden ing  webi na r  series a rmed 2,349 viewers with i n formation to gu ide ga rden ing  decis ions and  practices 

in 2021 .  I n  add it ion, more than 4,000 viewers experienced the recorded webi na rs on YouTu be. As a resu lt, partic ipants 

reported increase i n  knowledge of webi n a r  top ics, h igh i ntent to ta ke action  based on webi na r  content and  resou rces, and  

su bseq uently fo l lowed through on  many i ntended actions. These actions su pported hea lth and  wel lness benefits to 

i nd ivid u a ls and thei r fam i l ies, p lant hea lth and  management, and susta i n able landscapes and  ga rdens. Wh i le the long-term 

pu bl ic ecosystem and wel lness benefits a re d ifficu lt to q u a ntify, Master Ga rdener vo lunteers represent a sign ifica nt port ion of 

the webi na r  a ud ience. By he lp ing vo lu nteers fu lfi l l  the i r  10 req u i red hou rs of conti n u i ng  ed ucation a n n u a l ly, Master 

Ga rdeners contri bute to loca l food systems through supporti ng food donat ion ga rdens, engage youth with hands-on 

opportu n i ties to explore p lants and ecosystems, and ed ucate res idents about the hea lth and wel lness benefits of ga rden i ng. 

* I ll inois Extension's Master Gardener core train ing gets a big, green thumbs up !  

I n  2 -3  sentences, briefly describe the  issue or problem that you r  project addresses. 

Vo lu nteers a re the l ifeb lood of U n iversity of I l l i no is Extension .  Through the Master Ga rdener progra m, U n iversity of I l l i no is  

Extens ion pa rtners with committed citizens to en rich the i r  commun ity envi ronments through conti n u i ng  ed ucation 

tra nsformed i n to commun ity service. Master Ga rdeners represent a speci a l  and u n ique  aud ience with lea rn ing  goa ls for 

themselves and  goa ls to make a d ifference i n  the world a round  them. There is growing evidence that t ime spent a round  

pla nts and  i n  green spaces has many benefits i nc l ud ing  imp roved hea lth, better i nterpersona l  re lationsh i ps, and  a h igher 

q u a l ity of l ife .  Susta i n able home landscapes a lso increase property va lues and  bu i ld stronger ecosystems fo r p lants and 

wi ld l ife. The Master Gardener Program bu i lds the capacity of ad u lt vo lu nteers so they a re better eq u i pped to enhance thei r 

comm u n it ies th rough ga rden ing  outreach activities, thereby amplifyi ng the im pact of I l l i no is  Extens ion .  

Briefly describe i n  non-techn ical terms how your  major activities helped you achieve, or  make sign ificant 
progress toward , the goa ls and objectives described i n  your  non-techn ica l summary. 

I n  order  to develop competence to serve i n  the i r  m ission criti ca l ro le, vo lunteers need access to h igh q u a l ity tra i n i ng provided 

by U n iversity of I l l i no is Extension .  Master Ga rdeners i n iti a l ly deve lop the competencies they need through an i n tensive, ten­

sess ion core tra i n i ng cu rricu l um .  The core tra i n i ng  covers top ics inc lud ing p lant hea lth and management, protect ing natu ra l  

resou rces i n  ga rdens and  landscapes, susta i n a ble ga rden practices, issues associated with invasive pla nts, benefits o f  native 

pla nts, po l l inator and  benefici a l  i nsect practices, and  growing fru its and  vegetab les. They conti nue  to bu i ld re levant 

knowledge as long as they a re vo lunteers th rough conti n u i ng  ed ucation provided by I l l i no is  Extens ion ed ucators and 

specia l ists as wel l  as by outs ide experts. 

I n  2018, Extens ion l au nched an on l i ne  opt ion for the core tra i n i ng  to expand access for those who prefer a self-d i rected, on­

demand tra i n i ng moda l ity due  to lea rn i ng  preferences and  need for sched u le flexi b i l i ty. Wh i le th is was i n iti a l ly a n  a lternative 

to i n-person tra i n i ng, pandemic gatheri ng  restrict ions proh ib ited de l ivery of the trad it iona l  i n-person format, e levati ng the 

i mporta nce and va lue of the on l ine cou rse to support the tra i n i ng  needs of new vo lu nteers. A hybrid tra i n i ng option was a lso 

offered to blend l ive on l i ne  sess ions and  i ndependent study with loca l sma l l  group  d iscuss ion for those who preferred a n  

i nteractive, i nterpersona l  lea rn i ng  envi ron ment. T h e  i n -person tra i n i ng  option resu med i n  some locat ions i n  fa l l  o f  2021 .  



I n  2021, 380 people participated in the approximately 60 hours of required training throughout Illinois, including 239 in the 

self-paced online Master Gardener training course. Participants gave the training a big thumbs up, with 97% feeling satisfied 

with the course. One satisfied participant commented, "I'm so excited to put what I've learned into practice via volunteering. 

I'm sad we couldn 't do the training in person but I have to say that having been able to do itonline and on my schedule really 

helped me manage my time better. Thank you for this opportunity. I'm excited to see how I can better serve my community:' 

Briefly describe how your target audience benefited from your project's activities. 

Based on results from a post-program survey completed by 358 respondents in 2021, the Master Gardener core training 

increases participants' knowledge and abilities essential to their role as both home gardeners and volunteers. In fact, 

participant knowledge increased in all core thematic topics. The share with "high" or "very high" knowledge increased from 

an average of 13% prior to the program to 80% after the program across the seven main topic areas covered in the core 

training. Participants reported the greatest knowledge improvement in the area of plant health and management, a topic that 

is foundational to their role as volunteers. Mastery of knowledge of garden practices to encourage and preserve pollinators 

and beneficial insects was evidenced by 88% of participants rating their knowledge as "high" or "very high" after the program 

compared with only 18% rating their knowledge at that level prior to the program. More than 80% of participants rated their 

knowledge of how to protect natural resources, such as soil and water, in gardens and landscapes and sustainable landscape 

practices as "high" or "very high" based on what they learned in the core training. 

The core training also improved participants' abilities to share information with others about proper garden and landscape 

maintenance and to identify and use accurate, research-based sources for garden and landscape information with 72% and 

79% of participants, respectively, rating their ability to take these actions as "high" or "very high" as result of the core training. 

Only 8-11 o/o rated their ability to take these actions as "high" or "very high" prior to the program. Most trainees start to put 

their knowledge to work immediately. By the training's end, 87% report having used information to affect planning or 

decision-making around gardening or landscapes, and 81 o/o had already used the information to inform action taken at their 

home or some other location. 

Participants have a range of goals in participating in the program, with most participants interested in increasing knowledge 

of gardening in general (99%), for use at their homes (97%) and to prepare for Master Gardener volunteer service (86%). 

Nearly all (92%) of respondents said that their goals were "mostly" or "fully" met. 

Evaluation results suggest that the core training, delivered across multiple modalities, not only met programmatic goals for 

preparing volunteers to be better equipped to share gardening information with others in their communities, but also met 

participants' goals. I n  a recent survey of all current Master Gardener volunteers, almost all say they agree or strongly agree 

that their work is valuable (98%) and that it makes a difference in their community (97%).This alignment of outcomes 

provides evidence that the core training has mutually beneficial value; an important factor in continually expanding the cadre 

of Master Gardener volunteers. 

Briefly describe how the broader public benefited from your project's activities. 

In 2021, 2,717 Master Gardener volunteers contributed 166,123 hours, valued at $4,879,044 of work to support their 

communities. The 278 gardens they supported in communities throughout the state, provided education; food donation; 

youth engagement; training/life skills; demonstration; therapeutic uses, and environmental benefits such as pollinator 

support or native species. From these gardens, food pantries and similar community resources received over 161,000 pounds 

of produce. Master Gardeners also donated an additional 6,714 pounds of produce from home gardens, amounting to a value 

of $241,808 of produce available for distribution to those in need. 

In addition to their community stewardship contributions to the public, Master Gardeners also play a critical role in providing 

education and outreach in their communities through educational programs and through answer desks, tables, and help 

hotlines that provide gardeners with information services targeted to their needs. In 2020 and 2021, Master Gardeners 

responded to over 135,000 gardening inquiries from the public. Feedback received through a pilot evaluation conducted in 

five help desk locations showed that 93% of those served considered the information they received "somewhat" or "very 

helpful." The value and impact of these services is illustrated by comments such as"  This info confirms and supports what I 

had been doing and gave me new info on how to deal with a nasty invasive" and "I feel confident that next year I will be better 

prepared to care for my trees." One comment expressed repeated value, saying, "I always get a good answer for my problem 

and it comes very quickly. Don 't know how I'd do without you." 

Impact Statement (Optional) 
Use this space to talk about the impact that th·,s resu t had, in layman's terms. Adding comments here will not change the content in the high lighted result.l 



Program evaluation findings from 2021 indicate that Extension's Master Garden core training met both participant and 

programmatic goals. The 60-hourcore training program was provided to 380 participants, with 239 of these participants 

electing to use the self-paced, on line training. Nearly all (97%) were satisfied with the course and 92% said their goals were 

met. Participant knowledge increased in all core training thematic areas and more than 70% of learners reported a high 

ability to share information with others about proper garden and landscape management to identify and to use accurate, 

research-based sources for garden and landscape information after completing the program. The core training enables Master 

Gardeners to support their communities. I n  2021, 2,717 Master Gardener volunteers contributed more than 161,000 hours, 

valued at more than $4.8M of work to enhance their communities and the lives of community residents. 
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	The College of Agricultural, Consumer and Environmental Sciences (ACES) at the University of Illinois at Urbana-Champaign strives to discover, advance, and integrate new knowledge to ensure nutritious and safe food, sustainable and innovative agriculture, strong and economically resilient families and communities, and environmentally sustainable use of natural resources to benefit the people of Illinois and the world. The College of ACES conducts world-class educational and research projects that play key r
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	• 
	• 
	Foster scholarship, discovery, and innovation 

	• 
	• 
	Provide transformative learning experiences 

	• 
	• 
	Make a significant and visible societal impact 

	• 
	• 
	Steward current resources and generate additional resources for strategic investment 


	ACES is an interdisciplinary community of scholars and learners, spanning life sciences, social sciences, and engineering, committed to addressing societal challenges related to food, agriculture, environmental sustainability, and human well-being. ACES has a workforce of more than 1,400 people including 182 full-time tenure system faculty, 63 full-time specialized faculty, and 658 Extension employees. The ACES student body consists of 2,820 undergraduate students and 756 graduate students. 
	University of Illinois Extension 
	Extension is a centrally budgeted unit, which resides in ACES and reports to the Dean. Federal, state, and county resources support Extension's mandate to serve residents of Illinois in every county. As part of its more than $58M annual budget, Extension received over $10M in federal Smith-Lever funds to conduct agricultural extension work in 2021. This federal investment requires one-to-one state or local matching contributions. 
	Several changes occurred to Illinois Extension's programmatic infrastructure in 2021. Extension launched a new program area, Integrated Health Disparities, which strategically expands outreach to vulnerable populations. After significant input from stakeholders, the Agriculture and Natural Resources program area transitioned into two separate program areas: 1) Agriculture and Agribusiness and 2) Natural Resources, Environment, and Energy. Each new program area has a dedicated state program leader to provide
	To address anticipated pandemic-related budget shortfalls, the University of Illinois at Urbana-Champaign offered a financial incentive to staff eligible for retirement in 2021. Four of the five Extension field operations administrators elected to retire during the summer of 2021, including the Associate Director of Field Operations and all three Regional Directors; this created vacancies in key Extension leadership roles. This unprecedented situation presented an opportunity for Extension leadership to pau
	The Office of Research -The Illinois Agricultural Experiment Station 
	The Illinois Agricultural Experiment Station (IAES) is a subsidiary unit of ACES managed in the Office of Research with a statutory federal mission to conduct original research, investigation, and experiments which contribute to the establishment and maintenance of the agricultural industry in the United States. The IAES is a federal-state research partnership funded through the Hatch Act of 1887, which requires a one-to-one matching state investment. The IAES also participates in the Animal Health and Dise
	Hatch-funded activities at Illinois encompass research on all aspects of agriculture, including: 
	• 
	• 
	• 
	Soil and water conservation and use 

	• 
	• 
	Plant and animal production, protection, and health 

	• 
	• 
	Processing, distribution, safety, marketing, and utilization of food and agricultural products 

	• 
	• 
	Forestry, including range management and range products, multiple use of forest rangelands, and urban forestry 

	• 
	• 
	Aquaculture 

	• 
	• 
	Family and consumer sciences 

	• 
	• 
	Food sciences and human nutrition 

	• 
	• 
	Rural and community development 

	• 
	• 
	Sustainable agriculture 

	• 
	• 
	Molecular biology 

	• 
	• 
	Biotechnology 


	Hatch-Multistate funding supports cooperative research employing multidisciplinary approaches. The IAES collaborates with other state agricultural experiment stations, the USDA Agricultural Research Service, and other colleges and universities to solve problems that concern more than one state. McIntire-Stennis funds are allocated directly for forestry research. 
	College of ACES Budgeting 
	The College of ACES has a budget of more than $118M. Over the past two budget cycles, ACES has diligently worked to reduce dependence on state funding and to internally adjust to a new university budget model (Integrated and Value-Centered Budgeting (IVCB)). As part of the change in campus budget practices, the College of ACES is absorbing a scheduled reduction in centrally allocated finance by generating increased tuition revenue and other funding streams. Additionally, the college has implemented budget m
	Changes in the College of ACES 
	In August of 2021, Dean Kimberlee Kidwell was named Associate Chancellor for Strategic Partnerships and Initiatives for the University of Illinois. Dr. German Bollero is currently serving as Interim Dean, Associate Dean of Research, and Director of the Illinois Agricultural Experiment Station. Dr. Alex Winter-Nelson, Associate Dean of International Programs, is currently serving as Acting Associate Dean of Research and Acting Director of the Illinois Agricultural Experiment Station. Dr. Mary Arends-Kuenning
	Critical Issue: Community Involvement, Inclusion, and Leadership Hatch and Multistate Hatch funds supported research under the Community Involvement, Inclusion and Leadership Critical Issue, including: 
	• 
	• 
	• 
	Youth and emerging adult leadership education to illustrate how this population understands the concept of leadership in general and their own practices in particular 

	• 
	• 
	The recent recession effects on children's cognitive, socioemotional, behavioral, and physical health over time within the context of their families, schools, and communities 

	• 
	• 
	The impact of energy infrastructure development on rural farms 

	• 
	• 
	Improving the ability of judicial courts to properly consider safety issues related to intimate partner violence, particularly among divorcing parents involved in custody and visitation disputes 


	Through these projects and others, ACES has used Hatch and Multistate Hatch funds to research community involvement, inclusion, and leadership. 
	In 2021, Extension provided 791 educational sessions, including 445 on line learning opportunities. More than 22,000 participants attended sessions aimed at supporting thriving youth, connectedness and inclusion, and leadership development. In addition, more than 19,500 4-H club affiliations provided opportunities for positive youth development with the support of 2,636 adult club volunteers across the state. Extension educators and program coordinators provided training and support to more than 6,445 volun
	Illinois Extension collaborated on a variety of multistate Extension activities in 2021 to support thriving youth, families and communities. Extension educators collaborated with 4-H staff from around the country in the National Association of Extension 4-H Youth Development DEi Working Group to advance diversity, equity, inclusion, and access (DEIA) in 4-H and through the True Leaders in Equity Institute. Educators also collaborated with Extension colleagues from nine states on the Thriving Youth Champion 
	Through other multistate efforts, Illinois Extension worked with colleagues from Purdue Extension and The Ohio State University to develop and pilot test a model for Recovery Oriented Systems of Care (ROSC) that uses a complex adaptive system to solicit, organize, manage, and evaluate community responses to substance use disorder. Another collaboration with Purdue Extension and Iowa State Extension focused on developing the Extension Community Development Library, an on line platform for Extension professio
	Critical Issue: Economic and Workforce Development Hatch and Multistate Hatch supported research under the Economic and Workforce Development Critical Issue, including: 
	• 
	• 
	• 
	Analyzing the local, state, federal and international laws that significantly impact agriculture and natural resources 

	• 
	• 
	Working to understand farmer adoption behavior for genetic technology and the impact that providing information has had on dairy sector productivity growth 

	• 
	• 
	Analyzing price dynamics in agricultural commodity markets with specific emphasis on corn, soybeans, and other field crops important to the U.S. Midwest 

	• 
	• 
	Assessing the value of USDA reports in the electronic era by identifying the efficient price return variance of corn and soybean futures prices following the report release 

	• 
	• 
	Measuring the impact on economic and environmental outcomes of new technologies in the food and agricultural system (such as applications of modern data sciences towards nitrogen management, water management, climate resilience, and post-farm logistics) 

	• 
	• 
	Determining how, theoretically and empirically, information produced by and the actions of governments in commodity-producing countries can impact market volatility 


	Hatch projects integrated with Extension included: 
	• 
	• 
	• 
	Surveying Illinois farmers to identify the prevalence of major stressors (financial, economic, environmental, and interpersonal) 

	• 
	• 
	Assessing the prevalence of mental health conditions 

	• 
	• 
	Assessing the prevalence of physical and mental health conditions and agricultural injury 


	Extension focused on key contributors to a strong economy, including increased economic vitality within Illinois communities, increased workforce preparedness and advancement, and improved financial wellbeing among Illinois residents of all ages. Collectively, Extension offered more than 3,000 educational sessions attended by more than 151,000 participants to address economic vitality, promote workforce development, and support financial wellbeing. With Internet connectivity as a continued priority, Extensi
	Extension focused on key contributors to a strong economy, including increased economic vitality within Illinois communities, increased workforce preparedness and advancement, and improved financial wellbeing among Illinois residents of all ages. Collectively, Extension offered more than 3,000 educational sessions attended by more than 151,000 participants to address economic vitality, promote workforce development, and support financial wellbeing. With Internet connectivity as a continued priority, Extensi
	access from the parking lots of some of its 115 Illinois offices as part of the American Connection Project. Extension's partnership with the Jackie Joyner-Kersee Center in East Saint Louis expanded through a new collaboration with the Donald Danforth Plant Science Center. This powerful partnership will create a hands-on STEM education and work force development pipeline from kindergarten through adulthood that provides opportunities for people to develop marketable skills in urban agriculture, innovation, 

	Disaster preparedness is essential for mitigating impacts on community vitality and the economy. Extension collaborated in multistate program development and training to activate a volunteer reception center in the event of a disaster; to educate livestock producers, specialty and row crop farmers, and ranchers on the importance of disaster preparedness in all facets of their operation; and to design AgReady, an adaptation of the Ready Business curriculum. Extension field staff played a leadership role in f
	Other multistate collaborations support economic vitality for rural communities and agricultural operations. The Midwestern Hemp Database, administered by an Illinois Extension commercial agriculture educator, leverages grower-collaborator networks and university research stations to provide research-backed regional insight into agronomic performance and cannabinoid development of industrial hemp varieties. Celebrating REtail, Accommodations, Tourism and Entertainment by Building Rural Innovations and Devel
	Critical Issue: Safe, Healthy Environments and Behaviors Hatch and Multistate Hatch supported research under the Safe, Healthy Environments and Behaviors Critical Issue, including research on: 
	• 
	• 
	• 
	Mechanisms regulating human fat sensory perception and their role in the physiological processes that regulate fat metabolism 

	• 
	• 
	Policies, systems, and environmental factors that influence the consumption and waste behaviors of children and their families, particularly in a school setting 

	• 
	• 
	Impacts of obesity on nutritional status during and following pregnancy among rural populations of women participating in the Women, Infants, and Children program 

	• 
	• 
	How early nutrition affects the interactions between microbiome development, growth trajectories, and risk of childhood obesity 

	• 
	• 
	Impact of environmental estrogens on cardiovascular disease and metabolic health of women in Illinois 

	• 
	• 
	How parental leave affects different outcomes in families and at work and the identification of policies that will benefit children, parents, and the economy as a whole 

	• 
	• 
	Safety of botanical estrogenic dietary supplements on breast cancer metastasis 


	Hatch projects integrated with Extension included work to determine the intention and actual use of diabetes-related apps by diabetes clinicians and health care administrators; continuation of the Community Participation and Genomic Integration for Health (CPgl4H) project that provides a unique research opportunity as studies addressing gene-environment interactions in the pathogenesis of obesity or weight gain trajectories are lacking; programming that targets tobacco use (the leading preventable cause of 
	In 2021, nearly 190,000 participants attended 10,274 educational sessions; 60% of these sessions were delivered by Extension through live or asynchronous (structured and self-directed) on line formats to promote healthy behaviors and make health-positive changes to the environments people live, learn, play, and grow. Extension's collective Illinois Nutrition Education Programs {INEP), comprised of the SNAP-Ed and EFNEP programs, targeted geographical areas throughout Illinois where vulnerable populations ar
	In 2021, nearly 190,000 participants attended 10,274 educational sessions; 60% of these sessions were delivered by Extension through live or asynchronous (structured and self-directed) on line formats to promote healthy behaviors and make health-positive changes to the environments people live, learn, play, and grow. Extension's collective Illinois Nutrition Education Programs {INEP), comprised of the SNAP-Ed and EFNEP programs, targeted geographical areas throughout Illinois where vulnerable populations ar
	employ practices that create safe environments (e.g., Trauma Informed Classrooms, Youth Mental Health First Aid). Other audiences include farmers and farm families (Farm Mental Health, AgrAbility), caregivers, veterans, and individuals looking for reliable and objective sources to inform decisions about their health. 

	Extension launched a new multi-disciplinary initiative in 2021: Health Equity Achieved Together Project. This project promotes collaboration between Illinois SNAP-Ed and other programs within Extension through funding to develop and implement innovative strategies to improve health outcomes and reduce community barriers to adopting healthier lifestyles. A key component is engaging with local stakeholders and community members to inform design and implementation of the local efforts. 
	Illinois Extension Family and Consumer Sciences educators served as members of multistate and national groups such as the National Extension Association of Family and Consumer Sciences Awards Training Subcommittee, Be Healthy Quad Cities Coalition, All Our Kids Network, and the Food Rescue Partnership. One educator, serving as Co-Primary Investigator on a Walmart Healthy Habits Grant, participated in meetings with colleagues in the North Central Region to discuss implementation and delivery methods associat
	Critical Issue: Safe, Plentiful, and Accessible Food Supply Hatch and Multistate Hatch supported research under the Safe, Plentiful and Accessible Food Supply Critical Issue, including: 
	• 
	• 
	• 
	Determination of photosynthetic productivity of different commercial corn and soybean varieties on a whole-plant basis in response to differing levels of management inputs 

	• 
	• 
	Generation of geospatial datasets and analytical methodologies to improve our understanding of the nitrogen cycle in corn-based cropping systems 

	• 
	• 
	Development of new, high-yielding soybean varieties for farmers that will help increase profitability 

	• 
	• 
	Implementation of a redesigned wheat breeding strategy to achieve faster rates of genetic improvement for economically important traits 

	• 
	• 
	Improvement of farm management based on practical livestock care decisions as well as utilization of digital technology to improve efficiencies in livestock systems 

	• 
	• 
	Contributions to potential development of a vaccine for cryptosporidium parvum 

	• 
	• 
	Improving the safety of Hispanic-style fresh cheeses. 


	Hatch and Multistate Hatch supported research under the Safe, Plentiful and Accessible Food Supply Planned Program also focused on: 
	• 
	• 
	• 
	Characterization of the mechanisms regulating skeletal muscle growth in livestock to increase rate and efficiency of muscle growth 

	• 
	• 
	Development of user-friendly new technologies (e.g .. smart packaging) for monitoring the quality and safety of food products and for inactivating pathogens to reduce food waste and increase food safety 

	• 
	• 
	Translation of state-of-the-art quantitative genetics approaches to result in real, tangible benefits to crops grown in Illinois 

	• 
	• 
	Improving treatment of bacterial spot diseases caused by Xanthomonasspecies that negatively impact production of vegetable crops (sue as tomato, pepper, pumpkin, and squash) 


	Hatch projects integrated with Extension included research focusing on: 
	• 
	• 
	• 
	Yield loss caused by plant-parasitic nematodes on economically important crops 

	• 
	• 
	Soil copper and lead accumulation and impacts on microorganisms relevant to profitable and safe vegetable production 

	• 
	• 
	Nitrogen cycling and management in perennial cropping systems 

	• 
	• 
	Herbicide resistance mechanisms not caused by changes in the herbicide target site 

	• 
	• 
	Corn rootworm control methods and improved decision-making procedures for rootworm management 

	• 
	• 
	Effective management of bitter rot disease of apple 

	• 
	• 
	Consumers' choices and behaviors regarding fruits and vegetables 

	• 
	• 
	Small-scale and very small-scale farmers and growers use of water for agricultural operations 

	• 
	• 
	Bats with the goal of controlling crop pests, which has important implications for ecosystem health and the economics of large-scale production agriculture 


	With an overarching goal of maintaining a safe and accessible food supply, Extension outreach aimed to improve the quality and quality of food sources and products, increase food safety, and decrease food insecurity. In 2021, nearly 57,000 participants attended more than 1,300 educational program sessions to address this critical issue. Agriculture and Natural Resources {ANR) educators responded to 
	With an overarching goal of maintaining a safe and accessible food supply, Extension outreach aimed to improve the quality and quality of food sources and products, increase food safety, and decrease food insecurity. In 2021, nearly 57,000 participants attended more than 1,300 educational program sessions to address this critical issue. Agriculture and Natural Resources {ANR) educators responded to 
	5,800 inquiries to support crop and livestock producers who are essential contributors to the food supply. Several conferences and institutes converted from in-person to on line live and asynchronous formats including CropFlix (historically the annual Crop Management Conference), the Illinois Specialty Crop Conference, and the Southern Illinois Fruit and Vegetable School. Extension-supported volunteers managed 123 active food donation gardens throughout the state that generated nearly 168,000 pounds of dona

	Multistate Extension activities in 2021 included jointly planned conferences and delivered conference sessions. Audiences from multiple states attended the Bi-State Crops Conference, the Bi-State Garden Conference, the Bi-State Small Farms Conference, the Driftless Region Beef Conference, and the Four-State Dairy Nutrition and Management Conference. In addition, Extension educators joined colleagues from other states to serve on relevant networks, committees, and associations. These efforts included: the Pa
	Critical Issue: Thriving Natural Resources 
	Hatch and Multistate Hatch supported research under the Thriving Natural Resources Critical Issue through projects that focused on: 
	• 
	• 
	• 
	Individual and interactive ecological effects of climate change, land use practices, stakeholder use, and invasive species on fish communities and aquatic ecosystems 

	• 
	• 
	Understanding how birds' use of habitat affects population dynamics in order to inform how natural resource managers effectively manage habitats 

	• 
	• 
	The utilization and integration of modern analytical instruments and techniques to provide information on physical properties, chemical processes, and biological processes occurring in soil systems 

	• 
	• 
	Improvements in the design of ground source heat pumps 

	• 
	• 
	An investigation into plant pigments in wild, weedy, and cultivated amaranth species to improve our understanding of agronomic, adaptive, and nutritional traits within the genus 

	• 
	• 
	An investigation into how agricultural management and environmental parameters affect emissions of the greenhouse gas nitrous oxide 

	• 
	• 
	An evaluation of land-use and cropping systems on water availability and water quality and determination of alternative crop and water resource management practices 

	• 
	• 
	Work addressing the effects of biochar use in animal mortality management 

	• 
	• 
	The identification of genetic regulators in maize with the goal of optimizing maize plants for greater yield and resource use efficiency 

	• 
	• 
	Continuation of the Program in Ecology, Evolution and Conservation Biology (PEEC supports students conducting research in ecosystem health and restoration, conservation biology, biodiversity in agricultural and natural landscapes, agriculture and land­use change, and anthropogenic effects on ecosystems) 

	• 
	• 
	The development of small, smart soil sensors that can be mounted on existing equipment 


	Hatch projects integrated with Extension included work to refine and improve the practice of denitrifying bioreactors to mitigate agricultural drainage nitrogen losses for societally-desired clean water outcomes, the use of wireless transmission for simultaneous measurement of salient features of soil properties and processes through the propagation path, the conducting of trials to develop valuable information to golf course superintendents and other turf managers for managing dollar spot, and a project th
	Overall, Extension hosted more than 1,800 educational sessions (attended by more than 86,000 participants) to improve engagement with home and community landscapes and to enhance or sustain natural resources. More than 50% of educational sessions were offered on line or through asynchronous methods. Extension's Agriculture and Natural Resource (ANR) teams delivered 262 statewide webinar sessions and posted 282 new videos to Extension's' website, which leveraged a statewide network of experts and increased a
	Overall, Extension hosted more than 1,800 educational sessions (attended by more than 86,000 participants) to improve engagement with home and community landscapes and to enhance or sustain natural resources. More than 50% of educational sessions were offered on line or through asynchronous methods. Extension's Agriculture and Natural Resource (ANR) teams delivered 262 statewide webinar sessions and posted 282 new videos to Extension's' website, which leveraged a statewide network of experts and increased a
	to their communities and responded to more than 83,000 inquiries for assistance from residents with horticulture needs. Master Gardener volunteers supported 278 community gardens throughout the state, which provided a venue for experiential learning, therapeutic opportunities, and local food production. 

	Several multistate Extension activities addressing the environment focused on continued collaborations from prior reporting years. Extension participates in the North Central ANR Program Leaders group through monthly meetings and an annual retreat to share programming resources. Extension also participates in the Illinois-Indiana Bi-State Ag Group, a team of Illinois and Indiana Extension educators that plans three to five joint programs annually. Additionally, Extension serves on a North Central Region com
	Merit and Scientific Peer Review Processes 
	Updates 
	None. 
	Stakeholder Input 
	Actions to seek stakeholder input that encouraged their participation with a brief explanation 
	The College's leadership interacts frequently and significantly with internal university organizations and external stakeholders who represent themselves or larger organizations. In general, external stakeholders include individual agricultural producers, agricultural commodity organizations, state and federal legislators and agencies, academic and corporate partners, and international partners. 
	In FFY 2021, the Associate Dean for Research/Director of the Illinois Agricultural Experiment Station interacted with stakeholders as noted below: 
	1. 
	1. 
	1. 
	Service on the Board of the Illinois Nutrient Research and Education Council 

	2. 
	2. 
	Meeting virtually or in-person on multiple occasions with leadership and members of the Illinois Farm Bureau, Illinois Corn Marketing Board, Illinois Corn Growers Association, Illinois Soybean Association, Pork Producers, Illinois Beef, and other organizations 

	3. 
	3. 
	Collaborative activities with corporate partners including Bayer, Syngenta, Wyffels Seeds, GDM, Burrus, ADM, Tate and Lyle, Growmark, Agrible, and Kraft Heinz 

	4. 
	4. 
	Service as a member of the joint steering committee of the University of lllinois/Corteva partnership to coordinate collaborative efforts in research, education, and outreach between the two organizations 

	5. 
	5. 
	Participation in the meeting of the Illinois Agricultural Legislative Roundtable in January 2021 (virtual meeting that included IFB, multiple commodity organizations, and other educational institutions in Illinois that have agricultural programs) 

	6. 
	6. 
	Working with representatives of the Illinois Corn Growers Association on development of an internal seed grant program associated with an award from the Regional Conservation Partnership Program 

	7. 
	7. 
	Participating in virtual meetings of the Illinois-Indiana Sea Grant advisory committee 

	8. 
	8. 
	Virtual meeting with members of the Illinois House Delegation or their staff to discuss issues of importance in agricultural research 

	9. 
	9. 
	Virtual meetings of the North Central Region AES directors in March of 2021 

	10. 
	10. 
	Virtual meeting with External Advisory Committee of the Division of Nutritional Sciences in the College of ACES 

	11. 
	11. 
	Participating as a member of the advisory committee for the UIUC Institute for Sustainability, Energy, and Environment 


	Beyond these engagements of the Director of the Illinois Agricultural Experiment Station, each department in the College of ACES has external advisory committee members representing the private sector, governmental agencies, and not-for-profit organizations. These individuals are invited to virtual and on-campus sessions. 
	Methods to identify individuals and groups and brief explanation 
	The COVID-19 pandemic dramatically increased reliance on on line communication, which increased proficiency with virtual meeting tools such as Skype, Zoom, and Microsoft Teams. 
	Methods for identifying stakeholder groups varied across departments with each department working with its internal Departmental Faculty Advisory Committee (DFAC) and External Advisory Committee (EAB) to identify stakeholders from whom to seek input. Some examples from specific departments are presented here. 
	The Department of Animal Sciences is establishing a new EAB for the Feed Technology Center The department will host meetings with the Illinois Pork Producers Association Board of Directors, the Illinois Beef Association Board of Directors, the Illinois Farm Bureau, and the Corn Growers Association. The department head participated in the Illinois Livestock Development Group meetings, attended the Illinois State Fair, the Illinois Pork Expo, and participated in several commodity group meetings. 
	().
	https://aces.illinois.edu/research/facilities/feed-technologY.-center


	The Department of Food Science and Human Nutrition meets annually with stakeholders from industry, government, and academia (FSHN External Advisory Committee) to solicit input on research and scholarly activities. The committee structure was modified slightly to be more responsive to undergraduate focal areas such as Dietetics, Hospitality Management, Food Science, and Human Nutrition). Collaborative discussion with faculty provide feedback to the department. FSHN alumni are invited to various events and re
	The Department of Natural Resources and Environmental Sciences identified stakeholders and collected stakeholder input through: 
	1. 
	1. 
	1. 
	Sharing results from a project focusing on the effects of herbicide, reseeding of native plants, and prescribed fire on invasive plants with the Iowa Department of Natural Resources, the Missouri Department of Conservation, and The Nature Conservancy 

	2. 
	2. 
	Working with natural resource managers and the farming community to enhance research results from work with insectivorous bats in controlling crop pests 

	3. 
	3. 
	Conducting bat walks as part of public outreach activities along with on line presentations 

	4. 
	4. 
	Presenting at the 2021 Society of Wetland Scientists conference in June 2021, which was attended by academic ecologists, land managers, restoration practitioners, and government agency personnel involved in natural resource management 

	5. 
	5. 
	Collaborating with natural resources managers to study the use of habitats by birds to understand why certain species populations increase or decrease 

	6. 
	6. 
	Targeting agriculture and soil science conferences and peer-reviewed journals to improve the aquatic environment with nitrogen and phosphorous management 

	7. 
	7. 
	Engaging with farmers interested in ways to evaluate and document benefits of soil stewardship 

	8. 
	8. 
	Presenting at the Practical Farmers of Iowa annual conference and the Pennsylvania Sustainable Agriculture Association. 


	Methods for collecting stakeholder input and brief explanation 
	ACES researchers present research results and intermediate reports in forums that allow stakeholders to provide input and feedback. Stakeholder feedback is also secured during annual meetings of departmental external advisory committees and other informal engagements with organizations. 
	In FFY 2021 Hatch and Multistate Hatch supported research under the Safe, Plentiful and Accessible Food Supply Critical Issue was presented at national and international conferences including: 
	• 
	• 
	• 
	Society of Nematologists 

	• 
	• 
	Soil Science Society of America 

	• 
	• 
	Crop Science Society of America 

	• 
	• 
	American Society of Agronomy 

	• 
	• 
	American Association of Candy Technologists 

	• 
	• 
	International Congress of Plant Pathology 

	• 
	• 
	International Association for Food Protection 

	• 
	• 
	Waste Food Action Alliance 

	• 
	• 
	Institute of Food Technologists 

	• 
	• 
	American Chemical Society 

	• 
	• 
	Maize Genetics Conference 

	• 
	• 
	North Central Weed Science Society 

	• 
	• 
	Weed Science Society of America 


	In FFY 2021 Hatch and Multistate Hatch supported research under the Community Involvement, Inclusion and Leadership Critical Issue was presented at national and international conferences including: 
	• 
	• 
	• 
	National Council on Family Relations 

	• 
	• 
	Society for Research in Child Development 

	• 
	• 
	Illinois Farm Bureau 

	• 
	• 
	International Food Policy Research Institute 

	• 
	• 
	World Bank 


	In FFY 2021 Hatch and Multistate Hatch supported research under the Safe, Healthy Environments and Behaviors Critical Issue was presented at national and international conferences including: 
	• 
	• 
	• 
	Association for Chemoreception Sciences 

	• 
	• 
	Women's Malignancies Program Seminar Series 

	• 
	• 
	Food Waste Action Alliance 

	• 
	• 
	Society for Food Nutrition Education and Behavior 

	• 
	• 
	Society for Research in Child Development 

	• 
	• 
	International Society for Developmental Psychobiology 

	• 
	• 
	European Society for Pediatric Gastroenterology, Hepatology and Nutrition • Nutrition 2021 

	• 
	• 
	International Association for Relationship Research 


	In FFY 2021 Hatch and Multistate Hatch supported research under the Economic and Workforce Development Critical Issue was presented at national and international conferences including: 
	• 
	• 
	• 
	Agricultural and Applied Economics Association 

	• 
	• 
	Illinois Bar Association 

	• 
	• 
	Leadership Educators Institute 

	• 
	• 
	National Leadership Symposium 

	• 
	• 
	World Food Center 

	• 
	• 
	USAID Feed the Future Innovation Labs 

	• 
	• 
	Commodity and Energy Markets Association 

	• 
	• 
	International Symposium of the JP Morgan Center for Commodities 

	• 
	• 
	Asia-Pacific Association of Derivatives 

	• 
	• 
	French Finance Association 

	• 
	• 
	Centrec 

	• 
	• 
	Ulven Conference on Environmental Economics 

	• 
	• 
	Southern Economics Association Meetings 

	• 
	• 
	Canadian Environmental and Resource Economics Association 


	In FFY 2021 Hatch and Multistate Hatch supported research under the Thriving Natural Resources Critical Issue was presented at national and international conferences including: 
	• 
	• 
	• 
	Society of Experimental Biology 

	• 
	• 
	Environmental Change Initiative 

	• 
	• 
	Center for Behavior, Institutions, and the Environment 

	• 
	• 
	Nature Conservancy 

	• 
	• 
	World Soil Day Celebration 

	• 
	• 
	Soil Science Society of America 

	• 
	• 
	Iowa Department of Natural Resources 

	• 
	• 
	Missouri Department of Conservation 

	• 
	• 
	Orthopedic Research Society 

	• 
	• 
	Conference of Research Workers in Animal Disease 

	• 
	• 
	North American Porcine Reproductive and Respiratory Syndrome Conference 

	• 
	• 
	Illinois Mosquito and Vector Control Association 

	• 
	• 
	Ecological Society of America 

	• 
	• 
	Mycological Society of America 

	• 
	• 
	Urban Wildlife Institute 

	• 
	• 
	Bureau of Land Management 

	• 
	• 
	American Society of Mammalogists 


	A statement of how the input will be considered and brief explanation of what you learned from your stakeholders 
	At the college level, stakeholder input plays a critical role in the hiring of new faculty members. Positions that were filled or are in process include: 
	• 
	• 
	• 
	Assistant Professor of Agricultural Finance, Farm, and Risk Management The person in this position evaluates credit and risk carrying abilities of financial institutions and farms, and provides producers, policy makers, and agribusiness professionals with research-based analyses and information on profitability and risk management. 

	• 
	• 
	Assistant/Associate Professor of Environmental Economics The person in this position addresses issues at the intersection of agriculture and the environment, including challenges posed by climate change. 

	• 
	• 
	Assistant/Associate Professor of Sustainable Agriculture The person in this position studies issues at the intersection of agricultural and environmental systems such as soil health, carbon sequestration, water quality, and habitat conservation. 

	• 
	• 
	Assistant Professor of Agricultural Commodity Markets The person in this position focuses on analyses of fundamental supply, demand, and policy factors impacting grain and livestock commodity markets. 

	• 
	• 
	Assistant/Associate/Full Professor of Field Crop Production The person in this position blends applied research and scientific communication through Extension and course instruction in field crop agronomy. 

	• 
	• 
	Assistant Professor of Adaptive Genomics of Livestock The person in this position will fill a critical void and create opportunities in this rapidly emerging area of high relevance to animal agriculture. 

	• 
	• 
	Assistant Professor of Computational Biosystems Engineering The person in this position will build a strong externally funded research program that focuses on design, implementation, and application of computational and data science methodologies and platforms. 


	The Department of Food Science and Human Nutrition (FSHN) well illustrates the manner in which departments process and use stakeholder input to yield outcomes (such as decisions on staffing needs). Stakeholders reported, for example, that food safety is a growing concern. FSHN responded by working with Pratik Banerjee (Associate Professor in FSHN with a 40% Extension appointment) to create a process for training. The Council for Food Science Administrators (CFSA) developed a white paper on the lack of fundi
	Similarly, the Department of Natural Resources and Environmental Sciences reallocated resources and modified research questions to better address scientific and stakeholder input and needs. Stakeholder input provided both opinion and evidence on trends that impact course content for undergraduate and graduate students. This prompted NRES to conduct an evaluation of programs across teaching, research, and Extension. Key findings from stakeholder input included: 
	• 
	• 
	• 
	Opportunities to work with a network of farmers in Champaign County to increase our understanding of the nature of bats and how farmers can benefit from bats' ecosystem services. It also presents an opportunity to engender a more positive perception of bats in the broader public given bats' perceived role in the COVID-19 pandemic 

	• 
	• 
	Increased effectiveness when monitoring natural areas and ecological restoration projects 

	• 
	• 
	Prioritizing bird habitats 

	• 
	• 
	Monitoring the environment by studying insect pest control, dispersal of plant seeds, and control of rodent populations by the study of bird habitats 

	• 
	• 
	• 
	Reviewing policy and farmers' preferences that suggests many outcomes equated with soil stewardship are too difficult and costly for individuals to measure on their own (workshop that engaged social scientists with crop breeders and soil scientists reinforced 

	the need for systems-based efforts) 

	• 
	• 
	Identifying the distinctiveness of urban soils fosters an appreciation of these assets as a key resource to enrich urban dwellers' quality of life 


	Through similar processes, each department in ACES has made meaningful changes in its curricula, hiring plans, or research priorities. 
	Highlighted Results by Project or Program 
	Critical Issue 
	Community Involvement, Inclusion, and Leadership 
	REFINING THE ROLE OF CULTURAL RESPONSIVENESS IN LEADERSHIP EDUCATION 
	REFINING THE ROLE OF CULTURAL RESPONSIVENESS IN LEADERSHIP EDUCATION 

	Project Director 
	Vivechkanand Chunoo 
	Organization 
	University of Illinois 
	Accession Number 
	1021670 
	REFINING THE ROLE OF CULTURAL RESPONSIVENESS IN LEADERSHIP EDUCATION 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Leadership education centered on cultured ways of knowing produces workers with culturally responsive leadership 
	capabilities. Culturally responsive leadership preparation is vitalto meet the current and future workforce needs in every 
	economic sector, including the food, agricultural, natural resources, and human (FANH) sciences. However, students from 
	historically underrepresented backgrounds continually encounter college instructors with inadequate training, outdated 
	pedagogies, and little experience fostering identity development. As a consequence, some students come to college with 
	leadership and cultural capacities that overshadow the abilities of their instructors and university personnel. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Culturally responsive leadership learning is critical for increasing the number and diversity of students who pursue and 
	complete degrees in the FANH sciences; however, there is little formal training in cultural responsiveness for postsecondary 
	leadership instructors. Specifically, this study seeks to address: 1) How to best prepare leadership educators to teach from 
	culturally responsive perspectives; and 2) How to measure the success of culturally responsive leadership teaching efforts. 
	Briefly describe how your target audience benefited from your project's activities. 
	Answers to the above research questions direct future pedagogical models of culturally responsive leadership learning 
	resulting in improved recruitment, retention, and degree completion of diverse students in FANH science programs. Results of 
	this study have been presented at professional development meetings of the Leadership Learning Research Center at Florida 
	State University as well as Agricultural Leadership, Education and Communications (ALEC) faculty meetings at the University 
	of Illinois at Urbana-Champaign. Additionally, findings have been shared at the biennial Leadership Educators Institute (LEI; 
	2020), the annual meetings of the International Leadership Association (ILA) in 2020 and 2021, and featured prominently at 
	the 2021 National Leadership Symposium. The implications of this project have also been used to construct the 2020-2025 
	National Leadership Education Research Agenda. 
	Briefly describe how the broader public benefited from your project's activities. 
	Higher education is a public good. The leadership training, development, and education programs that occur in college also yield public goods. By improving the quality of collegiate leadership education, and by extension enhancing the worth of college experiences, this project adds value to the public good of higher education. While designed toward improving the 
	Higher education is a public good. The leadership training, development, and education programs that occur in college also yield public goods. By improving the quality of collegiate leadership education, and by extension enhancing the worth of college experiences, this project adds value to the public good of higher education. While designed toward improving the 
	educational preparation of the FAHN-science workforce, it also has broad applicability to all undergraduate students who learn leadership in college and university settings. 

	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	Emerging findings suggest cultural responsiveness in the processes of teaching and learning leadership is best measured 
	through social justice outcomes, including social justice attitudes, beliefs, behaviors, expectations, relationships, and 
	systems. As this project nears the end of its funding, greater emphasis will be placed on how teachers' responsiveness drives 
	social justice outcomes among their students. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Leadership education centered on cultured ways of knowing produces workers with culturally responsive leadership 
	capabilities. Culturally responsive leadership preparation is vitalto meet the current and future workforce needs in every 
	economic sector, including the food, agricultural, natural resources, and human (FANH) sciences. By improving the quality of 
	collegiate leadership education, and by extension enhancing the worth of college experiences, this project adds value to the 
	public good of higher education. While designed toward improving the educational preparation of the FAHN-science 
	workforce, it also has broad applicability to all undergraduate students who learn leadership in college and university 
	settings. 
	[ Closing Out (end date 09/07/2023) ] 
	COMMUNITY PARTICIPATION AND GENOMIC INTEGRATION FOR HEALTH 
	COMMUNITY PARTICIPATION AND GENOMIC INTEGRATION FOR HEALTH 
	COMMUNITY PARTICIPATION AND GENOMIC INTEGRATION FOR HEALTH 


	Project Director 
	Margarita Teran-Garcia 
	Organization University of Illinois 
	Accession Number 1018628 
	* COMMUNITY PARTICIPATION AND GENOMIC INTEGRATION FOR HEALTH In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The Community Participation and Genomic Integration for Health (CPgl4H) project provides a unique research opportunity as 
	studies addressing gene-environment interactions in the pathogenesis of obesity or weight gain trajectories are lacking. The 
	CPgl4H project will provide data for subsequent proposals aimed at developing personalized interventions to optimize child 
	health outcomes. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	The activities included dissemination of findings and proposals in national conferences directed to nutrition educators and 
	public health specialists. The programmatic areas included education to explore the factors related to changes in dietary 
	behaviors of recent immigrant families and the development of culturally-focused programs for intervention. In addition, the 
	investigation of genetic and environmental influences on weight gain trajectories will inform evidence-based, precision 
	nutrition recommendations for preventing pediatric obesity. 
	Briefly describe how your target audience benefited from your project's activities. 
	Target audiences included nutrition educators and Extension specialists, undergraduate and graduate students in the areas of nutrition and health, low-income and low-literacy families will be informed of evidence-based information generated, Hispanic/ LatinX populations will also be targeted with bilingual/bicultural educative materials, and public and scientists in 
	the areas of nutrition, health, and wellness for children and families. Our team also use this model of community participation 
	to expand in adapting the program for African Immigrants from Nigeria and Congo. 
	Briefly describe how the broader public benefited from your project's activities. 
	We have expanded our reach to underserved population groups and presented our findings in local, regional and national conferences. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	One major change was related to the biological experiments and the limitations to conduct in-person education during the COVID-19 pandemic. However, the challenge presented the opportunity to develop educational materials in collaboration with Extension educators and to translate information in Spanish for digital dissemination. Professional development was offered to graduate and undergraduate students to improve their communication skills and involvement to engage different communities. In the next period
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The Community Participation and Genomic Integration for Health project fills an unmet need as it studies obesity from both 
	genetic and environmental viewpoints. Programmatic areas include education to explore the factors related to changes in 
	dietary behaviors of recent immigrant families and the development of culturally-focused programs for intervention. The 
	ultimate goal is that the investigation of genetic and environmental influences on weight gain trajectories will inform 
	evidence-based, precision nutrition recommendations for preventing pediatric obesity. 
	Community..:....S.Upport strongand resilienty.o.u.th, families, and communities. 
	Community..:....S.Upport strongand resilienty.o.u.th, families, and communities. 

	Project Director 
	Elizabeth Welbes 
	Organization 
	University of Illinois 
	Accession Number 
	7001935 
	* 4-H Youth step up to act, lead, and inspire throughout Illinois In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	According to the young people are more likely to grow up successfully, or thrive, when they experience 
	,
	Search Institute


	developmental relationships with important people in their lives. Developmental relationships are close connections through 
	which young people discover who they are, cultivate abilities to shape their own lives, and learn how to engage with and 
	contribute to the world around them. According to the 2018 Illinois Youth Survey, nearly one out of five (17%) eighth graders 
	report there is no other adult (besides a parent or guardian) that they can talk to about important things in life. In one county, 
	44% of eighth graders reported lack of access to a trusted adult. There is a unique opportunity for 4-H youth development 
	programs to strengthen developmental relationships with young people through intentional program design and club 
	management. Longitudinal research, conducted by researchers at shows that youth involved in 4-H are 
	,
	Tufts UniversitY.


	nearly four times more likely to contribute to their communities and about two times more likely to be civically active than 
	their peers. Researchers at the concluded that adolescent civic engagement is linked with improved health and socioeconomic status in adulthood. Nurturing adolescent leadership and civic engagement will reap immediate and long-term benefits for adolescents and the communities they serve. 
	UniversitY. of Massachusetts 
	UniversitY. of Massachusetts 


	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Illinois Extension 4-H club programs, 4-H youth development workshops, camps, and events, intentionally support a sense of belonging, promote developmental relationships, and provide opportunities for youth to explore their interests and passions (sparks). In 2021, 2,636 adult volunteers collectively devoted more than 253,000 hours to provide 16,385 youth with a 4-H club experience. Volunteer training and support is an essential contributor to effectiveness. For the first time, volunteers from across the st
	In addition to engagement in local projects, statewide leadership initiatives enable 4-H teens to expand their network, skills, and confidence. The lllinois4-H Youth Leadership Team, comprised of 20 high school aged 4-H members in 2021, annually plans and leads statewide events that support leadership development among their peers and younger 4-H members. One such event, the Illinois 4-H Junior Leadership Conference held in October 2020, offered 105 junior high aged youth opportunities to explore new 4-H pr
	Statewide leadership opportunities for 4-H teens take many forms. The 9 member Illini Summer Academies Teen Production Team transformed an annual in-person event to a fun and unforgettable virtual experience for 134 high school participants in 2021. 1//ini Summer Academies {!SA) provides a venue for youth to explore college and career options before committing to one path. University of Illinois faculty led exploratory courses from College of Engineering, College of Veterinary Medicine, College of Liberal A
	The lllinois4-H Food Advocacy Team, a group of 15 teens and young adults, provides dynamic leadership to increase their impact on the future of food in Illinois. Team members influenced development of the 1//inois Food Action Summit, held in May 2021. Summit participants met virtually to be inspired and share a vision for food security, food access, and food justice in Illinois. University of Illinois researchers, non-profit professionals, food advocates, and civic leaders led workshops designed to empower 
	Briefly describe how your target audience benefited from your project's activities. 
	Across Illinois, 4-H members used their head, heart, hands, and health in 2021 to make a difference in their communities. Examples of 4-H service to impact their communities include: 
	o 
	o 
	o 
	Addressing food insecurity-Volunteers assembled over 1,000 food bags in conjunction with a localfood bank for disaster relief shipments to families in need. In addition, one Teen Teacher SPIN club collected more than 100 items in a food drive challenge to support the Illinois 4-H Food Advocacy Team. Another club, in one of the most economically disadvantaged Illinois counties, hosted a multi-site food drive to help raise food donations for the community. 

	o 
	o 
	Enhancing access to outdoor spaces-Knowing that engagement with outdoor spaces provides a host of health and other benefits to community members, 4-H club members worked to clean up and beautify local parks through planting new flower beds, installing fire pits for outdoor gathering spaces, and building park and picnic benches to be used in local parks and community centers. 

	o 
	o 
	Creating connections and supportive networks-One 4-H club launched a letter writing campaign to connect with and thank military veterans. Youth from another club used storytelling interviews to "introduce" local immigrant-owned businesses to the community, fostering new interactions and conversations and increasing a sense of community belonging for business owners who were new to the community. 

	o 
	o 
	Protecting the environment-Youth and adult volunteers participated in the Illinois RiverWatch citizen science initiative that teaches citizens how to collect data on an "adopted" stream and report findings to a centralized database used to safeguard Illinois' rivers and streams. Another citizen science initiative, Nestwatch, engaged 4-H youth in observation and data collection tasks to better understand nesting requirements of the Barred Owl to inform design of nesting boxes for this particular species that


	Through planned events supported by statewide 4-H leadership teams, conference and summit participants learned more about their "sparks and how to make a difference while fostering a sense of belonging, so central to the 4-H experience. The majority (94%) of Illinois 4-H Junior Leadership Conference participants felt like they mattered at the conference and 93% felt that the conference gave them the opportunity to explore something they really cared about. One participant shared that 
	"Attending the 4-H Junior Leadership Conference gave me an opportunity to learn more about the qualities of a good leader. My key takeaways were to plan and be prepared, be open-minded, communicate, persuade and influence, and have confidence in your delivery skills". A member of the Illini Summer Academies (!SA) Production Team described her experiences on the team as "Unforgettable, I felt like joining the production team helped me grow but also I felt included. I really feel like it was such a once in a 
	Briefly describe how the broader public benefited from your project's activities. 
	These examples of community service and statewide leadership demonstrate how 4-H members and volunteers lean into 
	Illinois Extension's 4-H program theme of "Stronger Together ... ACT I LEAD I INSPIRE". Through both structured and 
	organically grown 4-H leadership opportunities, youth are motivated to influence others and are comfortable working in 
	partnership with other teens and adults to achieve a goal. These experiences are consistent with findings from the a North 
	Central Region 4-H Volunteer Study, in which 93% of respondents agreed that volunteering with 4-H makes communities 
	stronger and 78% agreed that volunteering with 4-H increases civic engagement. Given the connection between adolescent 
	civic engagement and improved long-range health and economic conditions, Illinois Extension 4-H programs and projects 
	contribute to reduced societal costs associated with poor health and economic instability. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Illinois Extension 4-H club programs, youth development workshops, camps, and events provide a safe space for youth to thrive, experience success, and explore their sparks. In 2021, more than 2,600 adult 4-H club volunteers devoted more than 253,000 hours to provide 16,385 youth with a 4-H club experience. 4-H youth made a difference in their communities by addressing food insecurity, enhancing access to outdoor spaces, creating connections and supportive networks, and protecting the environment. Statewide 
	* Local government officials and community leaders access resources to benefit Illinois communities In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Building leadership capacity among community leaders and elected officials is critical to community viability and sustainability. Increasing the capacity of local decision-makers in the areas of communication, decision-making, teamwork, and economic stability will enhance community vitality and improve the quality of life in rural and urban areas alike. When leaders build their own competencies and effectiveness, they can significantly influence lives of residents across entire communities and regions. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	As COVID-19 continued to impact governments, businesses, and communities, Illinois Extension's Local Government Education (LGE) program increased its outreach aimed at economic investment and community vitality, workforce development, leadership, policy, equity, and resiliency. LGE webinars help officials and community leaders across Illinois stay informed of policy issues and emerging trends, as well as learn about ways to benefit their communities. The LGE webinars are offered at no cost, accessible acros
	o 
	o 
	o 
	More than 2,000 viewers learned about leadership, public service, and community involvement 

	o 
	o 
	Extension helped more than 1,000 viewers expand their understanding of how to meet the needs of diverse or vulnerable populations. 

	o 
	o 
	As additional federal and state assistance increased demand for investment planning and strategies, nearly 4,000 viewers learned about how to utilize opportunities and programs 

	o 
	o 
	Resiliency, whether economic or environmental, has never mattered more. More than 1,000 viewers joined these conversations to sustain and strengthen their communities. 


	Briefly describe how your target audience benefited from your project's activities. 
	LGE viewers completed a poll during many of the live Zoom webinar broadcasts to assess self-reported knowledge improvement based on information and resources presented in each webinar. Overall, 94% of respondents reported improved knowledge in the webinar topic and 70% reported that their knowledge improved "considerably'' or"a /of'. Webinar topics with the highest share of participants reporting that their knowledge increased "considerably'' or"a /of' include: 
	o 
	o 
	o 
	Rural Partners Hancock County Addiction Coalition (92%) 

	o 
	o 
	Rural Partners Farm Family Resource Initiative (90%) 

	o 
	o 
	Rural Partners Telehealth--The value of telemedicine to rural economies (89%) 

	o 
	o 
	Rural Partners Illinois Demographic Trends--lllinois population changes per the 2020 Census and potential implications {87%) 

	o 
	o 
	Illinois Housing Development Authority Assessing Community Needs--lHDA's place-based programs aimed at expanding affordable housing {87%) 


	Briefly describe how the broader public benefited from your project's activities. 
	When local government and community leaders gain knowledge on how to improve access to resources that support connected, healthy, and economically vital communities, residents across the state benefit. Based on webinar registrants who reported a role in local government or a local governing board, residents from 112 different communities in Illinois have the opportunity to benefit from what their local leaders gained from the 2021 Local Government Education webinar series. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Community residents rely on local government officials and community leaders to use trusted and objective information when making decisions that affect community vitality and resilience. In 2021, 94% of 3,962 Local Government Education webinar participants reported improved knowledge in one or more webinar topics related to leadership, public service, inclusive community involvement, economic development. Based on registrants who reported they have a role in local governing, residents from 112 different Ill
	popular and trusted Local Government Education webinar series. 
	Critical Issue 
	Economic and Workforce Development 
	PRICE AND TRADING DYNAMICS IN AGRICULTURAL COMMODITY MARKETS 
	PRICE AND TRADING DYNAMICS IN AGRICULTURAL COMMODITY MARKETS 

	Project Director 
	Joseph Janzen 
	Organization 
	University of Illinois 
	Accession Number 
	1026152 
	PRICE AND TRADING DYNAMICS IN AGRICULTURAL COMMODITY MARKETS 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	This project addresses price dynamics in agricultural commodity markets with specific emphasis on corn, soybeans, and other field crops important to the U.S. Midwest. It describes how prices change over time and identifies causal factors related to the specific actions of producers, consumers, and market intermediaries like traders and processors underlying those changes. Understanding these causal relationships is crucial for informed business decision making and appropriate government policy in agricultur
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	During this period, I conducted data analysis related to: i) Policy responses to the U.S.-China trade war and COVID-19, ii) Grain 
	storage activity by U.S. farmers and grain merchants, and iii) Changes in farm-level decisions related to grain storage and 
	marketing and organic certification. Understanding past behavior in these domains provides important insight on the 
	interrelationships between output market prices, input market prices, and policy and management responses that are a key 
	objective of this project. 
	Briefly describe how your target audience benefited from your project's activities. 
	U.S. farmers and other firms in the grain supply chain have an improved understanding of how unanticipated changes in government policy may affect price relationships and the resulting decisions of other firms in the agricultural supply chain both in the present and the future. 
	Briefly describe how the broader public benefited from your project's activities. 
	The activities under this project are important to the broader public because commodity price levels and price volatility affect 
	the adequacy and cost of global food supply. Further, the distribution of economic benefits in agriculture is important for 
	understanding the health of rural communities. Finally, research under this project is useful in assessing the efficiency and 
	effectiveness of government policy for agriculture which use of public funds. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	Work during this period resulted in two publications in peer-reviewed academic journals: 
	Fuller, K.B., Janzen, J.P. and Munkhnasan, B., 2021. Farmland Rental Rates: Does Organic Certification Matter?. Land Economics, 97(1), pp.80-106. 
	Janzen, J.P., Malone, T., Schaefer, K.A. and Scheitrum, D.P., 2021. Political returns to ad hoc farm payments?. Applied Economic Perspectives and Policy, forthcoming. 
	The following work was presented at a national academic conference: 
	Janzen, J., Swearingen, B. and Yu, J., 2021. Buying Time: The Effect of MFP Payments on the Supply of Grain Storage. Paper presented at the Annual Meeting of the Agricultural and Applied Economics Association, Austin, Texas. 
	Results from ongoing work on grain storage was also disseminated to stakeholders in articles published to farmdoc daily, an online platform for agricultural Extension and outreach hosted by the University of Illinois. 
	Future activities includes the submission of research papers on the effects of government program payments on grain storage to academic journal and continued analysis of farm-level storage decisions using data from the Illinois Farm Business Farm Management Association. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The activities under this project are important to the broader public because commodity price levels and price volatility affect the adequacy and cost of the global food supply. Further, the distribution of economic benefits in agriculture is important for understanding the health of rural communities. Finally, research under this project is useful in assessing the efficiency and effectiveness of government policy for agriculture which uses of public funds. 
	Project Director 
	THE COSTS OF REAL TIME TRADING OF USDA REPORTS 

	Maria Teresa Serra Devesa 
	Organization 
	University of Illinois 
	Accession Number 
	1019569 
	THE COSTS OF REAL TIME TRADING OF USDA REPORT 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The objective of this project is to revisit the value of USDA reports in the electronic era by identifying the efficient price return variance of corn and soybean futures prices following the report release. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Major accomplishments during the reporting year relate to the revision of the two articles initiated in the previous year according to referee reports. Both articles were accepted, one in the European Journal of Operational Research, the other in the Journal of Agricultural Economics. 
	The details are as follows: 
	First Research Article: 
	Bian, S., T. Serra, P. Garcia and S. Irwin. 2021. New Evidence on Market Response to Public Announcements in the Presence of Microstructure Noise. European Review of Operational Research, 
	Forthcoming. https://www.sciencedirect.com/science/a rticl e/abs/ p ii/S0377221721006251. 

	Abstract: 
	Market responses to public news announcements are commonly measured by their impact on price returns variance, which allows inference on the value of information and the length of the price discovery process. Recently published articles based on high-frequency data fail to disentangle efficient market price variance from microstructure noise, which produces biased estimates of announcements' market impacts. By using a Markov Chain framework, we address the shortcomings of previous research and assess the ma
	Second Research Article: 
	Huang, J., T. Serra, P. Garcia and S. Irwin. 2021. To Batch or Not to Batch? That Is the Question. Agricultural Economics, 
	Forthcoming. https://onlinelibrary.wiley.com/doi/abs/10.1111/agec.12667. 

	Abstract 
	In 2012 the USDA began releasing crop reports during trading hours. Prior reports were released during a trading halt, and in the electronic trading platform traders competed in a batch auction for two hours. Compared to the current real-time release policy, the batch auction reduced speed advantage, lowered market volatility, and improved liquidity around report releases, at the cost of delaying price discovery. The results reported here support the argument that the development of a shorter batch auction 
	Briefly describe how your target audience benefited from your project's activities. 
	Target audiences of the project include the following: First and foremost, the USDA as we assess the impacts of report release policies. 
	Second, CME as the project provides policy recommendations that should be implemented by the exchange in order to improve market quality. 
	Third, agricultural futures market participants, as it identifies the implications of participating in the market during report release days. 
	Finally, we also make a relevant scientific contribution which allows us to include the scientific community within the target audience. 
	Briefly describe how the broader public benefited from your project's activities. 
	The broader public may benefit from the project's activities as it sheds light on the value of public information that is very costly to produce, as well as on the the distribution of the profits from trading on public information. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	What opportunities for training and professional development has the project provided? 
	Training activities during this year have mainly focused on intensive teamwork involving the PhD students and their mentors. 
	How have the results been disseminated to communities of interest? 
	Results have been disseminated through two academic publications as discussed above. 
	What do you plan to do during the next reporting period to accomplish the goals? 
	During the next year we will continue to work in this area by investigating the relevance of speed in order to profit from public information released through scheduled USDA reports. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	This project seeks to revisit the value of USDA reports in the electronic era by identifying the efficient price return variance of corn and soybean futures prices following the report release. Our work addresses the shortcomings of previous research and assesses the market response to key public information releases affecting agricultural markets, resulting in findings that are highly relevant to public policy and have implications for market design. Our work also compared the impact of releasing crop repo
	AN INTERGENERATIONAL PERSPECTIVE OF FINANCE AND HEALTH 
	AN INTERGENERATIONAL PERSPECTIVE OF FINANCE AND HEALTH 

	Project Director Yilan Xu Organization University of Illinois Accession Number 
	1014610 
	AN INTERGENERATIONAL PERSPECTIVE OF FINANCE AND HEALTH 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The long-term goal of this project is to improve social mobility and to enhance financial and health wellbeing. Specifically, my research agenda for the proposed project is to study the intergenerational transmission of finances and health and to investigate the genetic and environmental influences on finance and health. This project is expected to result in a greater understanding of social mobility in terms of how the human capital of financial capability and health is transmitted across generations in a 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	So far, I have developed a research portfolio on the intergenerational perspective of the interaction between health and finance. During the reporting period, I published three papers under this theme. Xu and Yao (2021) used a comparative advantage theory to investigate the intra-household financial decision-making responsibility allocation among old adult families and its relationship with wealth accumulation. Xu and Yilmazer (2021) differentiated the contributing features of childhood prolonged and transi
	o 
	o 
	o 
	Xu, Y., and Yao., R. 2021. Financial Decision-making Responsibility and Household Wealth Accumulation Among Older Adults: A Comparative Advantage Perspective. Journal of Financial Counseling and Planning, 31 (1), 1-21. 

	o 
	o 
	Xu, Y., and Yilmazer, T., 2021. Childhood Socioeconomic Status and Adulthood Obesity and Health: The Role of Permanent and Transitory Income. Social Science and Medicine.114178. [Impact factor: 3.616]. 

	o 
	o 
	Xu, Y. 2020. Foreclosed American Dream? Parental Foreclosure and Young Adult Children's Homeownership. Journal of Family and Economic Issues, 41, 458-471. [Impact factor: 0.921]. 


	The unexpected event of the COVID-19 pandemic provides an opportunity to study health and finance during the COVID-19 pandemic. I completed three papers under this theme during the reporting period. Xu and Yao (2022) examined households' financial vulnerability during the pandemic using the PSID data, with a ranking of various household groups by their financial vulnerability and the first estimate of the number of households at various degrees of financial vulnerability. Yao, Xu, Zhang (2022) extended the 
	o 
	o 
	o 
	Xu, Y., and Yao, R. 2022. The U.S. Household Financial Vulnerability: Prediction Analyses in the COVID-19 Pandemic. Journal of Financial Counseling and Planning. 33(1), 1-16. 

	o 
	o 
	o 
	Yao, R., Xu, Y., Zhang, J. 2022. Household Financial Resilience from a Health Perspective. Under Review at Journal of 

	Consumer Affairs. [Impact factor: 1.86]. 

	o 
	o 
	Xu, Y., Heo, W., Kiss, D.E., Cho, S., Gutter, M. 2022. Pushing or Clicking the Grocery Cart? Health and Economic Concerns During the COVID-19 Pandemic. Journal of Consumer Affairs. Revised and resubmitted. [Impact factor: 1.86]. 


	Briefly describe how your target audience benefited from your project's activities. 
	I have devoted myself to disseminating and communicating my research findings to both domestic and international 
	audiences as well as those inside and outside of the field of family and consumer science and household finance. My research 
	has been presented to the family and economic research communities and domestic and international audiences through 
	multiple publications in peer-reviewed journals, social media, the NC-2172 website, and my website. Due to the interruption 
	of COVID-19, conference presentations are more limited and available ones are virtual. 
	Briefly describe how the broader public benefited from your project's activities. 
	This project is important for its potential contribution to the field of family and consumer economics. The findings will provide 
	a foundation for developing, implementing, and evaluating initiatives of educational and behavioral interventions to improve 
	finance and health. The research outputs are expected to inform stakeholders of the dynamics of intergenerational 
	transmission of finance and health. Policy interventions may be formulated accordingly to improve social mobility. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	Sebastien Box-Couillard and Julian Diaz, Ph.D. students at the Department of ACE at the University of Illinois, were hired 
	during the reporting period to support my research projects. While they were assisting the data analysis, literature review, 
	manuscript preparation, they were trained to be independent researchers. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	This project is important for its potential contribution to the field of family and consumer economics. The findings will provide a foundation for developing, implementing, and evaluating initiatives of educational and behavioral interventions to improve finance and health. The research outputs are expected to inform stakeholders of the dynamics of intergenerational transmission of finance and health. Policy interventions may be formulated accordingly to improve social mobility. 
	Economy: Grow a P-rOSP-erous economy 
	Economy: Grow a P-rOSP-erous economy 

	Project Director 
	Elizabeth Welbes 
	Organization 
	University of Illinois 
	Accession Number 
	7001934 
	* Amplifying impact: Illinois Extension meets the continuing education needs of professionals 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Professionals across multiple workforce sectors require certification or licensure to secure and maintain employment in their profession. These certifications and licensures provide evidence that professionals demonstrate competencies central to their role and that these competencies are continually refreshed. Examples of professionals requiring certification and/or licensure throughout their careers include K-12 teachers, certified crop advisors, and certified food protection managers. According to the Liv
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Illinois Extension has partnered for many years with Illinois administrative and regulatory agencies to serve as an approved provider of professional certification education and, in some cases, is approved to administer tests required to demonstrate evidence of mastery at a sufficient level to secure or renew certification. Professional development opportunities are provided by Illinois Extension through online, in-person, and mixed (hybrid) methods of delivery. Examples of professional education Illinois E
	Extension educators provided 33 continuing education programs targeting421 K-12 teachers addressing a variety of topics relevant to their professional growth and to advancement of research-based practices that can positively influence their classroom environment and students. Examples of topics include integration of STEM, social emotional learning, cultural competence, and gardening/nature into curricula and classroom practices. One long standing continuing education program, Incubation and Embryology, pro
	CropFlix, a series of 21 self-directed on line modules hosted on the Moodie learning management platform, supports translation of latest research to practice for crop producers, agribusiness professionals, and certified crop advisors. When pandemic restrictions prohibited holding the popular in-person 2021 Crop Management Conferences (historically held annually in 4 locations throughout Illinois), commercial agriculture educators within Illinois Extension developed the CropFlix modules to ensure that certif
	Four (4) Certified Livestock Manager trainings (CLM) were delivered through live webinars with llS livestock managers and producers in 2021. An additional 186 livestock managers and producers completed a self-directed online CLM course, offered for the first time in 2021. The webinar-based trainings were facilitated by a collaborative team including an Extension educator, an Extension faculty specialist and an Illinois Department of Agriculture (IDoA) representative. Topics included best practices for safe 
	training, and also (especially in swine) biosecurity concerns exist with hanging out in a room for training with other swine producers. This online training will allow us to get this training in the hands of more employees." 
	Nutrition and wellness educators provided 28 Certified Food Protection Manager (CFPM) trainings to 291 managers of commercial and "cottage" food industry establishments. This 8 hour program is an American National Standards Institute (ANSI) accredited course, which meets the Illinois Department of Public Health's Food Service Sanitation Code requirements. Illinois regulations require food establishments, facilities, and cottage food vendors to have at least one certified food 
	Nutrition and wellness educators provided 28 Certified Food Protection Manager (CFPM) trainings to 291 managers of commercial and "cottage" food industry establishments. This 8 hour program is an American National Standards Institute (ANSI) accredited course, which meets the Illinois Department of Public Health's Food Service Sanitation Code requirements. Illinois regulations require food establishments, facilities, and cottage food vendors to have at least one certified food 
	protection manager on staff. The course is designed to prepare food managers with competencies sufficient to pass the National Registry of Food Safety Professionals exam, proctored by Illinois Extension educators, with a passing score of 75% or higher. 

	Briefly describe how your target audience benefited from your project's activities. 
	Economic value to professionals who earned CEUs or certifications though Extension programs can be estimated through a methodology used by TEConomy Partners, LLC. The firm specializes in impact assessments and conducted a comprehensive economic and functional impact analysis outlined in report released in September 2020. 
	The Economic and Functional lmg_act of University_ of Illinois Extension 
	The Economic and Functional lmg_act of University_ of Illinois Extension 


	As a result of continuing education programs completed by K-12 teachers, 421 teachers were awarded professional development hours to maintain their Illinois teaching certificate. The majority (89%) reported that the course they attended will lead to improved learning for students and 80% reported thate"the professional development aligned to my performance as a teacher". With an average annual salary of $70,700 among Illinois teachers in 2021, according to the Illinois State Board of Education, Extension's 
	Certified crop advisors earned a total of 492 CE Us across the 2021 CropFlix on line series. Based on an average annual salary of $45,922 earned by crop advisors in Illinois (according to ZipRecruiter), CropFlix played a role in helping support an estimated $1.9 million in combined annual pay for 42 crop advisors who secured CEUs, an essential requirement for their continued role as a Certified Crop Advisor. 
	In 2021, 301 livestock producers and managers were certified as a result of completing the CLM training. For those affiliated with operations that exceed 1,000 AU, they must also pass a test to demonstrate mastery of course content. With 18% of program attendees (N=54) identifying as managers of a facility and an average annual salary of $45,495 for Illinois swine farm managers (according to ZipRecruiter), the 2021 CLM trainings and testing contributed to an estimated $2.4 million in economic value of combi
	A total of 129 food managers successfully passed the National Registry of Food Safety Professionals exam to secure or maintain their job essential professional certification. In addition, CFPM training participants who completed a 6 month follow-up survey reported improved food handling, storage, and safety practices as a result of the program. Bureau of Labor Statistics 2020 data for Illinois indicate that food service managers in Illinois earn an average annual salary of $53,090 per year. Extension's CFPM
	Briefly describe how the broader public benefited from your project's activities. 
	A vibrant and skilled professional workforce supports the Illinois economy, by reducing rates of unemployment and contributing to the tax base that funds public services and infrastructure. In addition to the personal economic value of professional development offered by Illinois Extension (estimated at more than $41 million in professional wages across 646 participants in 2021), professionals in the education, agriculture, and food industry sectors are able to use the competencies they gain to influence th
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Because of Extension programs offering continuing and professional education in 2021, 646 professionals (including K-12 teachers, certified crop advisors, certified food protection managers, and livestock managers) secured employment-essential certifications and continuing education credits to support more than $41M in wages and earnings. Through competencies gained and continued employment, these professionals in turn have the potential to influence the lives and livelihood of youth, producers, and the pub
	* Crowd sourced data supports policies and practices that impact industrial hemp operations 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	In 2018, the USDA issued the "Interim Final Rule for the Domestic Production of Hemp," legalizing production of hemp in the United States for the first time in nearly 70 years. Industrial hemp can be grown to produce fiber, grain, and cannabinoids. Some cannabinoids determine profitability potential (CBD and CBG, for example) while one cannabinoid (THC) determines compliance. Growers must harvest hemp crops which test below 0.3% THC in order to be compliant with state and federal regulation or risk crop des
	Information from the Illinois Department of Agriculture (IDOA) as well as a needs-based assessment conducted by University of Illinois Extension have shown a tremendous need for information on variety performance and best management practices for industrial hemp in Illinois. Results of program evaluations and needs assessments revealed a strong need for further research and education in this new production area. Respondents selected "cannabinoid levels throughout the growing season" as the most pressing are
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Through associations with researchers and private laboratories in the region, an Illinois Extension commercial agriculture educator (Philip Alberti) constructed the Midwestern Hemp Database (MHD) in April 2020. The MHD is a collaboration between University of Illinois Extension, University of Wisconsin-Madison, Michigan State University Extension, Purdue Extension, Rock River Laboratory, and Pride Analytics on Consulting. Participation in this program provides hemp growers an exciting opportunity to receive
	. 
	htt12s://extension.illinois.edu/global/midwestern-hem12-database


	As of 2021, 180 licensed industrial hemp growers have submitted data on agronomic practices and more than 1400 samples for cannabinoid analysis across the four participating states (Illinois, Michigan, Wisconsin, and Indiana). 
	Briefly describe how your target audience benefited from your project's activities. 
	When the USDA reopened the public comment period in fall of 2020 for the U.S. Domestic Hemp Production Program, comments were solicited on several topics including THC Testing and Negligence, Laboratory DEA Certification, Harvest went into effect in March of 2021) includes several substantial rule changes informed by the MHD analysis. Specifically, MHD data contributed to the expansion of the sample-to-harvest window from 15 to 30 days in the USDA Final Rule which reduces the financial risk associated with 
	Windows, and Exemptions for Research. In January of 2021, the USDA published the that provides updated regulations for the production of hemp in the United States. The USDA Final Rule (which 
	"Final Rule for the Domestic Production of Hem12" 


	Cannabinoid testing supported through this partnership was valued at more than $100,000 in discounted testing fees for hemp producers. As a result of this "crowd sourced" and timely data, participating researchers and hemp farmers were able to identify suitable hemp varieties and production strategies across the Midwest. 
	Briefly describe how the broader public benefited from your project's activities. 
	This rapid response to address grower needs and inform public policy was an innovative solution that has the potential to impact grower networks across the region and the country. Expanding this program will improve a greatly underdeveloped knowledge base for hemp in our region and continue to enable science to impact policy. Productive industrial hemp operations, guided by an evolving and expanding database, will positively impact the local and state economy. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	By recruiting 180 licensed industrial hemp growers to submit data on agronomic practices and more than 1400 samples for cannabinoid analysis, the Midwestern Hemp Database (MHD) collaborators effectively crowdsourced unprecedented data that influenced changes to the USDA Final Rule for the Domestic Production of Hemp regarding THC Testing and Negligence, Harvest Windows, and Exemptions for Research. The MHD is a collaboration between the University of Illinois Extension (lead database administrator Phillip A
	Critical Issue 
	Safe, Healthy Environments and Behaviors 
	THROUGHOUT THE STATE OF ILLINOIS 
	THROUGHOUT THE STATE OF ILLINOIS 
	ILLINOIS UNITED -A DIGITAL HOME FOR TRANSLATIONAL RESEARCH ON SUBSTANCE USE AND FAMILY HEALTH FOR RESIDENTS 


	Project Director Allen Barton Organization University of Illinois Accession Number 
	1024295 
	* 
	ILLINOIS UNITED -A DIGITAL HOME FOR TRANSLATIONAL RESEARCH ON SUBSTANCE USE AND FAMILY HEALTH FOR RESIDENTS THROUGHOUT THE STATE OF ILLINOIS 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Substance misuse and conflictual family relationships are two long-standing public health issues that negatively effect individuals and the communities in which they reside. Although efficacious programs have been created, their reach remains limited. As a result, residents in Illinois have little access to evidence-based programming resources addressing these topics. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant 
	progress toward, the goals and objectives described in your non-technical summary. 
	The current project has been successfully disseminating two leading efficacious programs to residents throughout the state of Illinois. One program has focused on tobacco cessation and allows Illinois-based businesses to provide tobacco cessation programming to their employees at no cost to the business or the employee. The other program addresses relationship distress and has reached help-seeking couples throughout the state of Illinois. In addition to these programs, a suite of informational resources hav
	Briefly describe how your target audience benefited from your project's activities. 
	For the first program, help-seeking couples were given the opportunity to participate in one of the leading relationship education programs. Preliminary data analyses suggest improvements in multiple domains of relationship and individual functioning at post-program. For the second more recently-launched project, tobacco users were allowed to enroll in an efficacious tobacco cessation program and businesses were allowed to make this program available to their employees. Data collection remains ongoing. 
	Briefly describe how the broader public benefited from your project's activities. 
	Tobacco use remains the leading preventable cause of death in the United States. Decades of research have documented its enormous costs to individuals, their families, and our communities. Distressed couple relationships have negative effects on individuals' health, any children, work, as well as the connections with the broader community. By providing programming that targets each of these areas, the collateral benefits to the public broader are expected to be wide-reaching. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	This project has been successfully disseminating two leading efficacious programs to residents throughout the state of 
	Illinois. One program has focused on tobacco cessation and allows Illinois-based businesses to provide tobacco cessation 
	programming to their employees at no cost to the business or the employee. The other program addresses relationship 
	distress and has reached help-seeking couples throughout the state of Illinois. In addition to these programs, a suite of 
	informational resources have been developed to address pertinent issues for residents and families in Illinois. 
	SPATIAL PROXIMITY AS AN OBJECTIVE MEASURE OF COUPLE HEALTH 
	SPATIAL PROXIMITY AS AN OBJECTIVE MEASURE OF COUPLE HEALTH 

	Project Director Brian Ogolsky Organization University of Illinois Accession Number 
	1023786 
	* 
	SPATIAL PROXIMITY AS AN OBJECTIVE MEASURE OF COUPLE HEALTH 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	It is essential that couples are aware of and have the tools to maintain relational health in older adulthood because processes of aging itself (e.g., changes in social roles, physical functioning, mobility, responsibilities to others) can cause partners to depend more on each other as they age together. Relational health is known to vary from moment to moment, often without awareness of partners, making single self-reported measures of relational quality a poor proxy for how relational health occurs in dai
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	We were able to design, develop, and deploy our proximity sensors to collect data from ten couples. Data from couples were cleaned and analyzed and then presented at a conference and published in a peer-reviewed journal. 
	Briefly describe how your target audience benefited from your project's activities. 
	Information from the study provides key insights into processes of healthy aging. Using our system, we can provide targeted intervention points for improving relationships of older adult couples. 
	Briefly describe how the broader public benefited from your project's activities. 
	Results from our first study were published in a special issue of a peer-reviewed journal article that will help improve methods for understanding the health and well being of older adult couples. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	We employed a post-doc as well as two graduate students and provided them with research design, implementation, and 
	analysis training. Results were disseminated at the Biannual Conference of the International Association for Relationship 
	Research and published in a special issue of the Journal of Social and Personal Relationships. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Results from our first study were published in a special issue of a peer-reviewed journal article that will help improve methods for understanding the health and well being of older adult couples. Information from this study provides key insights into processes of healthy aging. Using our system, we can provide targeted intervention points for improving relationships of older adult couples. 
	Enhancing Rural Economic O1uŁortunities, Community Resilience, and Entregreneurshig 
	Enhancing Rural Economic O1uŁortunities, Community Resilience, and Entregreneurshig 
	Enhancing Rural Economic O1uŁortunities, Community Resilience, and Entregreneurshig 


	Project Director 
	Josie Rudolphi 
	Organization 
	University of Illinois 
	Accession Number 
	1021669
	* STRESS AND MENTAL HEALTH AMONG ILLINOIS FARMERS In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Situations that are likely to cause stress are those that are uncontrollable, unpredictable, or uncertain; characteristics often used to describe farming. Commonly reported stressors by farmers include long working hours, financial uncertainty, and seasonality. As a result of these and other factors, farming has been identified as one of the most stressful occupations. 
	Chronic stress has been associated with adverse physical and mental health outcomes including anxiety and depression in 
	the agricultural population. Within agriculture, anxiety and depression have been associated with work-related injuries, 
	unsafe work behaviors, and impaired work performance. Across all occupational groups, symptoms of depression are 
	associated with increased mortality risk, hypertension and musculoskeletal disorders, and lost productivity. 
	Illinois farmers are at risk of a myriad of physical and mental health conditions as a result of occupational stress. However, the stress experience of farmers in Illinois is unknown. We are surveying Illinois farmers to identify major stressors (financial, economic, environmental, and interpersonal), the prevalence of mental health conditions, and the prevalence of physical health conditions and agricultural injury. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	In the past year we administered a survey to one thousan agricultural producers in Illinois to estimate the prevalence of 
	anxiety, depression, and substance use among farmers. Data analysis is currently underway. The results from the study will 
	guide the development of mental health and stress resources and inform Extension programs and priorities. 
	Briefly describe how your target audience benefited from your project's activities. 
	This project is currently generating factsheets for farmers that describe the burden of a situation (i.e., alcohol use among farmers) and providing links and recommendations to resources. In addition, conversations with commodity groups and agricultural producer stakeholder groups have generated interest in having the Pis present at conferences and symposiums. 
	Briefly describe how the broader public benefited from your project's activities. 
	This project is generating public awareness for agricultural producer mental health. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Illinois farmers are at risk for a myriad of physical and mental health conditions as a result of occupational stress. However, 
	the stress experience of farmers in Illinois is unknown. We are surveying Illinois farmers to identify major stressors (financial, 
	economic, environmental, and interpersonal), the prevalence of mental health conditions, and the prevalence of physical 
	health conditions and agricultural injury. This project is currently generating factsheets for farmers that describe the burden 
	of a situation (such as alcohol use among farmers) and providing links and recommendations to resources. In addition, 
	conversations with commodity groups and agricultural producer stakeholder groups have generated interest in having our 
	work presented at conferences and symposiums. 
	Beneficial and Adverse Effects of Natural Chemicals on Human Health and Food Safety, 
	Beneficial and Adverse Effects of Natural Chemicals on Human Health and Food Safety, 
	Beneficial and Adverse Effects of Natural Chemicals on Human Health and Food Safety, 


	Project Director 
	Aditi Das 
	Organization 
	University of Illinois 
	Accession Number 
	1018461 
	BENEFICIAL AND ADVERSE EFFECTS OF NATURAL CHEMICALS ON HUMAN HEALTH AND FOOD SAFETY 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Multiple sclerosis is a chronic debilitating disease of the central nervous system (CNS) characterized by episodic neurological 
	dysfunction (relapses) followed by periods of partial recovery (remission). Patients often experience pain, fatigue, and 
	impaired motor coordination. Disease exacerbation likely stems from an aberrant inflammatory response brought on by 
	autoreactive immune cells (T and B cells) in the CNS. Therefore, there exists a critical need to identify new mechanisms of 
	natural therapeutic intervention that exhibit both disease-modifying and neuroprotective properties. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	We identified a dysregulation of omega-3 derived endocannabinoids in an animal model of multiple sclerosis at different 
	periods of disease progression including without sickness, relapse, and remission. These data suggest that treatment with 
	these naturally forming endocannabinoids may inhibit relapses in an animal model of multiple sclerosis. We next tested this 
	hypothesis for the therapeutic efficacy of the omega-3 derived endocannabinoid and discovered that the days to relapse were 
	significantly longer in the treated group compared to the control group. Furthermore, we identified in primary tissue culture 
	models that the driving T-cell subtypes of the disease (Thl and Thl 7) are suppressed by the endocannabinoid treatment. 
	Briefly describe how your target audience benefited from your project's activities. 
	Our findings of natural therapeutic intervention with omega-3 derived endocannabinoids benefited researchers in better 
	understanding how different immune cells (that drive disease progression) are influenced. Additionally, there is the potential 
	for identification of key pathways and lipid structures that regulate the beneficial properties of omega-3 lipids. 
	Furthermore, we held a seminar to the Brazos Valley Multiple Sclerosis Meeting consisting of patients with multiple sclerosis and key multiple sclerosis researchers in the United States and Germany. There was dialogue with patients on identifying how they can better manage their symptoms through dietary components. 
	Briefly describe how the broader public benefited from your project's activities. 
	The broad public benefited from our project's activities as there is a more clear understanding of the mechanisms of how omega-3 derived molecules elicit their beneficial properties, especially in those with a disease characterized by chronic or aberrant inflammation. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	A graduate student was trained to execute this project and has given several oral presentations at three invited seminars and 
	a conference. Additionally, this training led to development, submission, and award of internal student-proposed funding at 
	the University of Illinois as an extension of this project. 
	With these data obtained, a proposal for NIH ROI funding have been submitted to further explore the potential of omega-3 
	derived endocannabinoids in mediating the resolution of aberrant inflammation through specific cell responses in animal 
	models of multiple sclerosis. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Multiple sclerosis is a chronic debilitating disease of the central nervous system characterized by episodic neurological dysfunction (relapses) followed by periods of partial recovery (remission). There exists a critical need to identify new mechanisms of natural therapeutic intervention that exhibit both disease-modifying and neuroprotective properties. Through our research we now have a more clear understanding of the mechanisms of how omega-3 derived molecules elicit their beneficial properties, especia
	[ Closing Out (end date 09/07/2023) ] 
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	Project Director 
	Jaime Amengual Terrasa 
	Organization University of Illinois 
	Accession Number 1017353 
	PHVTONUTRIENTS AND BEYOND 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Cardiometabolic diseases are the main leading cause of death worldwide. Certain bioactive compounds have positive effects over these diseases, but the mechanisms that regulate their absorption and accumulation in humans is not clear. Our laboratory utilizes mouse models and cell biology techniques to study the role of phytonutrients and other bioactive compounds in cardiometabolic diseases. More specifically, we focus our efforts on determining the role of vitamin A and carotenoids in atherosclerosis and ob
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	During the past year, we examined the mechanisms that regulate the absorption of three bioactive compounds; beta­carotene, lutein, and vitamin E. We observed that the vitamin A status in the gut regulates the absorption of these molecules. 
	Briefly describe how your target audience benefited from your project's activities. 
	Understaning the mechanisms that regulate the absorption of dietary nutrients is crucial to promoting better uptake. Once taken up by the body, these nutrients will travel to target tissues where they exert their biological functions. 
	Briefly describe how the broader public benefited from your project's activities. 
	By understanding the mechanisms that regulate phytonutrient absorption, we will be able to obtain their maximum benefit. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Cardiometabolic diseases are the leading cause of death worldwide. Certain bioactive compounds have positive effects over these diseases, but the mechanisms that regulate their absorption and accumulation in humans is not clear. Our laboratory utilizes mouse models and cell biology techniques to study the role of phytonutrients and other bioactive compounds in cardiometabolic diseases. Understanding the mechanisms that regulate the absorption of dietary nutrients is crucial to promoting better uptake. Once 
	Comprehensive and Integrated Health Promotion and Disease Prevention 
	Comprehensive and Integrated Health Promotion and Disease Prevention 

	Project Director Elizabeth Welbes Organization University of Illinois Accession Number 
	7000144 
	* Nutrition programs support healthy decision-making and promote changes to the food environment In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Illinois has the 27th highest adult obesity rate in the nation, and the 17th highest obesity rate for youth ages 10 to 17. As of 2017, Illinois's adult obesity rate was 31.1 %, up from 20.4% in 2000 and from 12.1 % in 1990. Parents, guardians and adult family members play a key role in promoting healthy nutrition choices in children. According to the 2018 Illinois Youth Survey, one out of every ten 8th-12th graders did not eat any vegetables in the past week. In addition, 28% of 12th graders reported they w
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Illinois Extension's most comprehensive programs targeting nutrition, physical activity, and food buying behavior are under the umbrella of the Illinois Nutrition Education Program (INEP). INEP includes the delivery of direct education nutrition programming to youth and adult audiences by Expanded Food & Nutrition Education Program (EFNEP) staff. These outreach 
	activities are complemented by multi-level interventions combining a strategic blend of direct education and efforts to change policy, systems, and environments through the SNAP-Ed program. INEP programs directly target audiences with limited incomes to promote healthy choices and also support gatekeepers of environments where these audiences eat, learn, live, play, shop, and work. Through professional development and technical assistance (e.g. food pantries, school lunchrooms, early childhood centers), gat
	EFNEP equips limited-resource audiences to gain knowledge and skills needed to eat a nutritious diet and to live a healthy lifestyle. Programs are research-based, hands on, and taught by trained peer educators. EFNEP is located in six counties in Illinois -Cook, Peoria, Champaign, Vermilion, Madison, and St. Clair. In 2021, EFNEP made over 8,400 educational contacts through 78 programs reaching 770 adults and 667 youth. Nearly half [49%] of program participants identified as minority and over one-third [32%
	SNAP-Ed educators provided 94 in-person and online training programs to 2,008 partner agency personnel on a variety of topics that support agency staff to implement and maintain policy, systems, and environmental changes, removing barriers to healthy nutritional choices and food selection. Professional development topics in 2021 included hunger and health, improving health in food pantries, school gardens, garden to cafeteria practices, family engagement strategies, nutrition policy, and healthy eating role
	Briefly describe how your target audience benefited from your project's activities. 
	In 2021, EFNEP in Illinois has reported high levels of impact benefiting families with limited resources. Self-report data based on entry and exit measures of behavior documented that 87% of adult participants [N=683] improved their nutrition practices because of their participation in EFNEP educational programs. Two-thirds (69%) showed improvement in three or more diet quality indicators. In addition, 65% of adult participants showed improvement in one or more physical activity behaviors (i.e., exercising 
	SNAP-Ed partner agency staff were highly satisfied with the professional development opportunities offered with 90% of post­program survey respondents indicating that the workshop met their needs. The majority (95%) reported that they are likely to use resources provided or referenced, 97% intended to share information they learned with others, and 87% learned something during the workshop they plan to use in their work. In addition, technical assistance and environmental assessment support provided by SNAP
	Briefly describe how the broader public benefited from your project's activities. 
	According to a examining the association between body mass index and health care costs, excess annual health care costs range from $253 to $3,097 per adult and from $116 to $310 per child living with obesity. Based on the 670 adults and 513 youth who reported improved nutritional outcomes because of EFNEP participation, applying the most conservative (lowest) excess health care cost estimates, nearly $230,000 in excess health care costs might be averted annually. Illinois Extension's comprehensive nutrition
	2021 study 
	2021 study 


	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	With high rates of adult and child obesity in Illinois, the Illinois Nutrition Education Program (INEP) provides nutrition education and facilitates strategies to support environments that are conducive to healthy choices in communities where the most vulnerable residents live, play, work, and grow. Excess annual health care costs range from $253 to $3,097 per adult and from $116 to $310 per child living with obesity. INEP includes the delivery of direct education nutrition programming with youth and adults
	on a variety of topics to support carrying out and maintaining policy, systems, and environmental changes that remove barriers to healthy nutritional choices and food selection. Through technical assistance and environment assessments, partner agencies collectively adopted 829 nutritional supports to systematically promote and enable selection and 
	availability of nutritional choices by food pantry patrons and clients. Based on the 670 adults and 513 youth who reported 
	improved nutritional outcomes through participating in EFNEP, the program may have averted up to $230,000 in annual 
	excess health care costs associated with obesity. 
	* Youth and families strengthen competencies that positively impact social and emotional health 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Mental health is an important contributor to wellbeing and quality of life. Inextricably linked to chronic disease and injury 
	including self-harm, poor mental health can affect all areas of life. Access to mental health services can be an additional 
	challenge in that Illinois has a higher ratio of population to mental health providers (440:1) relative to the national average 
	(400:1) and exceeds 7,000:1 in some Illinois counties. The National Alliance for Mental Illness reported that 38.5% of Illinois residents have experienced poor mental health. In Illinois, 15% of the population has been diagnosed with a depressive disorder that translates to nearly 2 million residents. The pandemic has only exacerbated feelings of isolation and disruption for young people who have spent so much time in remote learning and physically distanced classroom settings. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Illinois Extension delivers a variety of outreach to support mental health. One audience, K-12 teachers, learn how to promote mental health for the most vulnerable students through trauma informed classroom practices. Farm and farm families can access stress reduction resources and information via both digitally delivered and interactive programming. Agency personnel who work with youth participate in professional development to identify early warning signs of mental health struggles. Finally, direct progra
	Your Thoughts Matter, was delivered in 2021 through a 6 session virtual format as a statewide 4-H Special Interest (SPIN) club 
	with 160 youth age 13 and above. Based on the curriculum developed by Ohio State Extension, youth learned about anxiety, 
	stress, depression and related resources they can tap. In addition, teens used this intensive opportunity to improve 
	awareness around the stigma associated with mental health concerns and learned how to promote positive action in their 
	families, schools, and communities. The virtual SPIN club provided increased access to this mental health promotion program, regardless of local capacity or expertise to facilitate the experience. Participants were surveyed following the program to assess both the quality and outcomes of the program. All respondents (100%) felt supported by their peers in the 
	4-H program. Peer support is crucial when discussing mental and emotional health issues in that safe emotional spaces are an 
	essential ingredient for program quality. 
	The pandemic has sparked creative program delivery options in many ways. When in-person programming was not yet feasible, two 4-H educators teamed up to create safe opportunities for families to create connections and stimulate conversations about emotional wellbeing. They developed Connection Corner Family Activity Kits, packaged with information and activities designed to help youth and families foster connection and manage emotions. Activities included: conversation starters; breathing practices, kindnes
	Briefly describe how your target audience benefited from your project's activities. 
	Youth explored their spark and gained new competencies through participating in Your Thoughts Matter. Between 90-94% of post-program feedback survey respondents indicated that they: 
	o 
	o 
	o 
	know resources related to mental health that they can share with others in need, 

	o 
	o 
	can identify an adult who could give them assistance if they are struggling with a challenging situation, and 

	o 
	o 
	feel they have someone they can reach out to in order to talk about how they feel. A strong majority (87%) said they learned coping strategies to help deal with stressful situations and are more confident in their ability to talk to others about mental health after participating in the SPIN club. 


	Connection Corner Family Activity Kits helped increase specific mental, emotional, and social health related skills. For 
	example, 86% of families who responded to a post-program feedback survey indicated that the breathing practices helped 
	them manage their emotions and 78% said that the emotion tracker helped them respond appropriately to their feelings. 
	Furthermore, more than 90% of respondents specified that the poetry prompts and conversation starters helped them build 
	connections with others. Comments from participating families supported evidence of impact. One participating adult stated, 
	"I was able to do activities with my children that gave me insight into their thinking and allowed us to strengthen our relationship," while another noted, "My kids are both more willing to open up about what they are feeling and why." 
	Briefly describe how the broader public benefited from your project's activities. 
	A recent report from estimates that depression accounts for a national annual toll 
	Tufts Medical Center and One Mind at Work 
	Tufts Medical Center and One Mind at Work 


	of $44 billion in losses to workplace productivity alone. By enabling youth and families to better mitigate the negative 
	impacts of stress and anxiety, Illinois Extension contributes to a higher quality of life, a stronger sense of belonging, and ability 
	of residents to fully engage in the activities that benefit the communities where they live, work, play, and grow. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Mental health is an important contributor to wellbeing and quality of life. Illinois Extension conducts a variety of outreach activities to support mental health including continuing education for teachers, stress reduction programming and resources for farmers and farm families, professional education for community-based agency personnel to identify early warning signs of mental health threats to their clientele, and direct programming with youth and families to foster discussions around mental health. In 
	Critical Issue 
	Safe, Plentiful, and Accessible Food Supply 
	INVESTIGATING WEED RESISTANCE MECHANISMS TO SOIL-APPLIED HERBICIDES 
	INVESTIGATING WEED RESISTANCE MECHANISMS TO SOIL-APPLIED HERBICIDES 

	Project Director Dean Riechers Organization University of Illinois Accession Number 
	1025006
	* 
	INVESTIGATING WEED RESISTANCE MECHANISMS TO SOIL-APPLIED HERBICIDES 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Weed resistance to soil-applied herbicides is a growing concern for agronomic crop production in the U.S. The vast majority of herbicide-resistant weeds reported to date have been studied with foliar, or postemergence, herbicides. Due to the relatively low number of weeds resistant to soil-applied herbicides reported worldwide, particularly in dicot weed species, physiological and molecular mechanisms conferring resistance need to be uncovered and new methods to study resistance to soil-applied herbicides n
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Our recent research to investigate resistance in waterhemp (Amaranthus tubercufatus) to the soil-applied herbicide 5metolachlor has led to the development and optimization of several whole-plant and laboratory methods for studying detoxification-based resistance in weeds, as well as a peer-reviewed publication in 2021 (Strom et al. 2021). 
	-

	Briefly describe how your target audience benefited from your project's activities. 
	Our target audiences are corn, sorghum, and soybean growers in the U.S., as well as weed scientists in industry and academia. The methods developed and resulting publication have shed new light on an unexpected mechanism for resistance to 5metolachlor in waterhemp, and has set the framework for continued research into weed resistance to soil-applied herbicides. 
	-

	Briefly describe how the broader public benefited from your project's activities. 
	Weed resistance to herbicides is a serious concern for secure and safe food production in the U.S. by limiting crop yield and harvest quality. Understanding resistance mechanisms and traits in problematic weeds such as waterhemp allows weed science and crop protection researchers to target new management strategies to prevent resistant waterhemp from becoming more widespread. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	No major changes or problems to report. Several postdoctoral, graduate, and undergraduate students have worked on the project and have gained valuable research skills and knowledge regarding whole-plant physiology and biochemical enzyme assays in the laboratory. Results and findings of this research have been presented to growers at the UIUC Agronomy Day, weed scientists at the North Central Weed Science Society and Weed Science Society of America annual meetings, and results have been disseminated to the s
	Strom, S.A., Hager, A.G., Concepcion, J.C.T., Davis, A.S., Seiter, N.J., Morris, J.A., Kaundun, S.S. and Riechers, D.E. 2021e. Metabolic pathways for 5-metolachlor detoxification differ between tolerant corn and multiple-resistant waterhemp. Plant and Cell Physiology 62, 1770-1785. DOI: 10.1093/pcp/pcabl32. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Weed resistance to herbicides is a serious concern for secure and safe food production in the United States because it limits crop yield and harvest quality. Understanding resistance mechanisms and traits in problematic weeds such as waterhemp allows weed science and crop protection researchers to target new management strategies to prevent resistant waterhemp from becoming more widespread. 
	DEVELOP ORAL FLUID-BASED BLOCKING ELISA FOR DETECTION OF ASFV INFECTION 
	DEVELOP ORAL FLUID-BASED BLOCKING ELISA FOR DETECTION OF ASFV INFECTION 

	Project Director Ying Fang Organization 
	University of Illinois Accession Number 
	1024836 
	* 
	DEVELOP ORAL FLUID-BASED BLOCKING ELISA FOR DETECTION OF ASFV INFECTION 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Recent outbreaks of African Swine Fever virus (ASFV) in China and some European countries pose a potential pandemic threat to the global swine industry. Highly sensitive and specific diagnostic assays are urgently needed for rapid detection and implementation in quarantine and elimination of infected animals. An antibody test is commonly used as a diagnostic tool for detecting host immune response following infection, which is important to determine the prevalence of the viral infection in a population and 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	In our previous work supported by the National Pork Board, we generated a panel of monoclonal antibodies (mAbs) against eight antigens of ASFV. In this study, we selected an anti-p30 mAb to develop a bELISA for detection of antibody response in oral fluid samples from ASFV-infected or immunized pigs. The oral fluid-based bELISA was shown to be able to detect antibodies at picogram level from crude or impure oral fluid samples. Initial validation using 511 known-negative and 55 known-positive oral fluid samp
	Briefly describe how your target audience benefited from your project's activities. 
	The standard antibody test for ASF approved by the World Organization for Animal Health is using live virus as an antigen, which involves high containment facilities and select agent permits. To overcome this problem, several antibody tests (mostly tests on serum samples) were developed using recombinant ASFV proteins expressed in E.ecoli or by baculovirus. These assays showed good sensitivity and specificity under the laboratory controlled settings; however, one of the disadvantages continues to be the num
	Briefly describe how the broader public benefited from your project's activities. 
	The bELISA test developed in this study can be used for rapid detection of ASFV infection. It can be immediately available to ASF surveillance networks and researchers as important tools in a variety of ongoing and future studies. Besides being distributed in the U.S., this test can also be distributed to China, Africa and other European countries to help disease control programs and prevent the virus from spreading to the U.S. They will be important tools in the outbreak surveillance as well as in the reco
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	This project provides opportunities for collaboration among researchers from University of Illinois at Urbana-Champaign, Iowa State University and Kansas State University. It establishes research environment for training of graduate students. 
	Research data have been disseminated by presenting at an annual swine viral disease meeting -North American PRRS/NC229 symposium held on December 4th, 2021 at Chicago, Illinois. We are currently preparing the manuscript for publication in a peer-reviewed journal. 
	For the next reporting period, we plan to complete the test validation. We will apply this test to a time course study to determine the earliest time point that antibody response can be detected. 
	Fangfeng Yuan, Vlad Petrovan, Luis Gimenez-Lirola, Jeffrey J. Zimmerman, Raymond R.R. Rowland and Ying Fang. 2021. Development of a Blocking Enzyme-Linked lmmunosorbent Assay for Detection of Antibodies Against African Swine Fever Virus. North American PRRS/NC229 Symposium, December 4, 2021, Chicago, Illinois. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Recent outbreaks of African Swine Fever virus in China and some European countries pose a potential pandemic threat to the global swine industry. Highly sensitive and specific diagnostic assays are urgently needed for rapid detection and implementation in quarantine and elimination of infected animals. The bELISA test developed in this study can be used for rapid detection of ASFV infection. It can be immediately available to ASF surveillance networks and researchers as an important tool in a variety of ong
	and Management of Arthropods in Corn 
	Project Director 
	Nicholas Seiter 
	Organization University of Illinois 
	Accession Number 1023377
	* Ecology and Management of Arthropods in Corn In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Arthropod pests of corn cost farmers millions of dollars each year. Key problems in Illinois include the development of Bt 
	resistance in both the western and northern corn rootworms. This project seeks to evaluate corn rootworm control methods, 
	develop improved decision-making procedures for rootworm management, and provide best management practice recommendations to Illinois and U.S. corn farmers. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	A PhD student under my supervision completed the second year of a three-year project to examine the use of corn and 
	pumpkin trap crops to improve control evaluations for western corn rootworm. This information will allow researchers to 
	more efficiently assess Bt traits, insecticides, and other tools for rootworm control. In addition, this student is studying 
	movement behavior of corn rootworm among these different trap crop arrangments. 
	We participated in a regional corn rootworm trapping network, coordinated by research and Extension personnel at Iowa State University across the north central U.S. and Canada. This network consisted of many members of multi-state Hatch committee NC-246. The objectives of this network over time are to better understand and document: (1) Local areas of high populations of western and northern corn rootworm in a given year; (2) Trends in species composition of the rootworm pest 
	complex over time, i.e. documenting recent increases in northern corn rootworm densities in the central corn belt; and (3) Providing this information to corn farmers and crop advisors to enable them to make better management decisions on their farms. 
	In collaboration with NC-246 members Dr. Joseph Spencer (Illinois Natural History Survey) and Dr. Elson Shields (Cornell University), we established long-term plots on the University of Illinois Animal Sciences Farm to examine the persistence and impacts of entomopathogenic nematodes as biological control agents for corn rootworm. Similar experiments have been established throughout the United States. 
	We participated in a sentinel Bt resistance monitoring network coordinated by Dr. Galen Dively (University of Maryland) and made up primarily by NC-246 members. We collaborated with Dr. Kacie Athey (Specialty Crops Entomologist, University of Illinois) to conduct a trial in Urbana, Illinois. This network provides both a national overview of Bt resistance in the corn earworm and local data on the performance of key Bt proteins locally. We determined that corn earworm populations in central 11 linois were hig
	Briefly describe how your target audience benefited from your project's activities. 
	Our ultimate objective in participating in this Hatch project is to deliver accurate, up-to-date information on current and future insect pest management practices to corn farmers and crop advisors in Illinois and the surrounding region. During 2021, we did so in the following ways: 
	We published a report of applied research forclientele, providing timely information on control efficacy of insecticides and Bt traits for control of corn rootworm and other major insect pests to our Extension clientele. This report (and those from 2018
	-
	2020} are available at: https://go.illinois.edu/2021PestPathogenARB. 

	We presented corn insect management recommendations directly to Extension clientele based in part on research conducted under this Hatch project. In 2021, Dr. Seiter gave presentations at eight webinars and three in-person events to a total audience of 1,531 corn farmers and crop advisors. 
	Briefly describe how the broader public benefited from your project's activities. 
	The broader public benefits from research on insect pest management in corn (and other crops) in two primary ways. While these benefits are mostly indirect to the non-farming public, the economic efficiency and environmental sustainability of the 
	U.S. agricultural enterprise benefit every U.S. resident in some way. 
	The improved economic efficiency of production when optimal insect management practices are adopted increases yields and lowers input prices, resulting in more affordable food. Activities under this Hatch project both contribute to the development of optimal best management practices for corn producers and encourage adoption (and refinement) of these practices through reciprocal information-sharing with farmers and crop advisors through on-farm demonstrations, presentations, and Extension workshops. 
	Improved management recommendations discourage the over-use of insect management inputs. Mitigating the over-use of insecticides results in a direct benefit to the general public through the reduction in negative environmental impacts associated with insecticide use (non-target toxicity, accidental contamination, etc). In addition, the public benefits indirectly when less toxic alternatives (such as Bt traited corn hybrids) are used judiciously based on best management practices. While overuse of these tact
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Our ultimate objective is to deliver accurate, up-to-date information on current and future insect pest management practices to corn farmers and crop advisors in Illinois and the surrounding region. In 2021, we published a report of applied research for clientele, providing timely information on control efficacy of insecticides and Bt traits for control of corn rootworm and other major insect pests to our Extension clientele and presented corn insect management recommendations directly to Extension clientel
	ŁŁY. and Management of Arthropods in Corn 
	ŁŁY. and Management of Arthropods in Corn 

	Project Director 
	Joseph Spencer 
	Organization University of Illinois 
	Accession Number 1023223 
	* Ecology and Management of Arthropods in Corn In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Corn rootworm beetles including the northern corn rootworm (Diabrotica barberi, NCR) and the western corn rootworm 
	(Diabrotica virgifera virgifera, WCR) are the most significant pests of the United States' most important and valuable 
	agricultural crop, corn. Preserving the utility of Bt traits as corn rootworm management tools, slowing the evolution and 
	spread of resistance developing effective integrated pest management (1PM) and insect resistance management (IRM) 
	strategies, as well as improving our understanding of corn rootworm genetics, biology, ecology and behavior are all 
	components of this project's goals. Our FFY2021 work was focused on measuring Bt resistance in WCR and NCR populations 
	from around Illinois. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Six Illinois corn rootworm populations (five WCR and one NCR) were evaluated for their resistance to Bt toxins expressed in Bt 
	corn hybrids (i.e. Cry3Bbl and Cry34/35Abl) in plant based bioassays. The same populations were also tested on a Bt hybrid 
	that expressed both toxins simultaneously (a "pyramided" hybrid). These six field-collected populations were tested along 
	with a Bt susceptible WCR or NCR obtained from USDA NCARL in Brookings, South Dakota. Results for all field populations 
	indicated that they were resistant to the Cry3Bbl toxin; their survival on the Cry3Bbl-expressing hybrid was equivalent to 
	their survival on a non-Bt control corn hybrid. All populations also displayed resistance to the Cry34/35Abl toxin, though 
	corrected survival data suggest that resistance to Cry34/35Abl has not reached the same high level as that of Cry3Bbl. All 
	populations also displayed high survival on the pyramid of both toxins, a result that could be expected based on resistance to 
	the individual toxins. Corrected survival on the pyramided hybrid indicated that there is still some efficacy against Illinois 
	corn rootworm populations. Evidence of resistance to both Bt toxins currently available for corn rootworm management 
	means that Illinois growers should be cautious about relying on Bt corn hybrids to manage high populations. FFY 2021 results 
	suggest that Bt resistance in Illinois NCR and WCR is continuing to increase. Where possible, cornfields should be rotated to 
	soybean. Use of soil applied insecticide on non-Bt corn hybrids is an option to protect corn roots where economic 
	populations are expected. 
	Briefly describe how your target audience benefited from your project's activities. 
	This information was shared with Illinois growers, crop consultants and seed industry professionals via presentations and printed materials. Findings were shared to allow growers to make better informed decisions about the expected efficacy of Bt corn hybrids that will factor in to seed purchasing decisions for 2022 growing season. 
	Briefly describe how the broader public benefited from your project's activities. 
	Sharing information about diminished Bt corn hybrid efficacy along with recommendations to mitigate potential losses due to poorly-anticipated rootworm larval injury can reduce reactionary use of insecticides following discovery of unexpected injury. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	No problems were encountered. Two University of Illinois students were supported (in part) on project funds. Results from the FFY 2021 project were shared with the public during the University of Illinois' Agronomy Day event in late August, as well as in written materials disseminated as a report published on line in the early winter. A similar report of the FFY 2020 findings were shared early in 2021. The project will continue in 2022 with bioassays of five more populations collected in 2021 and collection
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Corn rootworm beetles including the northern corn rootworm (Diabrotica barberi, NCR) and the western corn rootworm 
	(Diabrotica virgifera virgifera, WCR) are the most significant pests of the United States' most important and valuable 
	agricultural crop, corn. Preserving the utility of Bt traits as corn rootworm management tools, slowing the evolution and 
	spread of resistance developing effective integrated pest management (1PM) and insect resistance management (IRM) 
	strategies, as well as improving our understanding of corn rootworm genetics, biology, ecology and behavior are all 
	components of this project's goals. Results from this project are shared with Illinois growers, crop consultants, and seed 
	industry professionals, allowing them to make better informed decisions about the expected efficacy of Bt corn hybrids that 
	will factor in to seed purchasing decisions for the 2022 growing season. 
	Project Director 
	Food: Maintain a safe and accessible food SUP-PJY. 
	Food: Maintain a safe and accessible food SUP-PJY. 


	Elizabeth Welbes 
	Organization 
	University of Illinois 
	Accession Number 
	7001937 
	* Certified Food Protection Managers take essential steps to protect patrons they serve In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	A 2015 study estimated that foodborne illness represents an annual burden to society of approximately $36 billion, with an 
	average cost of $3,630 per illness. In a 2013 study, where a single cause was identified for restaurant-associated food borne 
	disease outbreaks, 34% of outbreaks were associated with practices within the establishment. Illinois regulations require 
	cottage food operators, retail food establishments, and facilities that serve food to have at least one Certified Food Protection 
	Manager (CFPM) on staff. Local public health inspectors monitor this regulation. This important legislative requirement 
	creates a need for access to ongoing training for employees in the food industry in order to secure and retain employment. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Extension educators on the nutrition and wellness team conducted 28 Certified Food Protection Manager (CFPM) training 
	courses in 2021 with 291 participants. Participants learn about principles and recommendations of the FDA Food Code 
	focused on food safety and contamination, employee health and hygiene, safe food handling practices, cleaning and 
	sanitizing, and Hazard Analysis Critical Control Point systems. This program is an American National Standards Institute 
	(ANSI) accredited course, which meets the Illinois Department of Public Health's Food Service Sanitation Code requirements. 
	The eight-hour course prepares food managers with knowledge competencies sufficient to pass the National Registry of Food Safety Professionals exam with a passing score of 75% or higher. The exam is proctored by Illinois Extension educators in conjunction with tthe CFPM course. 
	Briefly describe how your target audience benefited from your project's activities. 
	Records indicate that 149 participants elected to take the CFPM exam through Extension proctors. Among those who tested, 86% achieved a passing score, with an average score of 91 out of 100. A post-program evaluation, completed by 105 program participants, assessed self-reported changes in knowledge and ability to reduce food hazards. A majority (80%) reported improved knowledge of food borne illness risks associated with improper food handling and more than 7 out of 10 participants felt more capable of red
	in one or more food safety topics covered and 80% reported improved ability to implement effective food protection practices. Intent to implement one or more food safety actions was shared by 75 (71 %) of respondents with the most common action to more carefully monitor temperatures when thawing, cooking, and storing perishable food products. Sanitation best practices, such as proper handwashing techniques and sanitizing protocols were also frequently reported intended actions. Additionally, 99% of responde
	A 6-month follow-up survey demonstrated that there was strong alignment between intentions and actual implementation of food safety practices among the 28 respondents. Respondents reported that: 
	o 
	o 
	o 
	92% shared food safety knowledge with an average of 6 other people 

	o 
	o 
	89% implemented at least one recommended food safety practice 

	o 
	o 
	86% improved handwashing techniques 

	o 
	o 
	82% improved control of food temperatures 


	Based on Bureau of Labor Statistics 2020 data for Illinois, food service managers earn an average annual salary of $53,090 per year. Extrapolating this average pay to 129 CFPM training participants who passed the National Registry of Food Safety Professionals certification exam following CFPM training, Extension is helping to support retention of over $6.8 million in combined annual pay for CFPM by providing training and testing that enabled food managers to meet this job-essential certification requirement
	Briefly describe how the broader public benefited from your project's activities. 
	Public benefits are clear when Certified Food Protection Managers implement best practices in their facilities and establishments. Reduction in risks and costs of food-borne illness will extend to the many thousands of residents who eat in safer Illinois food service environments. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Illinois regulations require cottage food operators, retail food establishments, and facilities that serve food to have at least one Certified Food Protection Manager (CFPM) on staff. This important legislative requirement creates a need for access to ongoing training for employees in the food industry in order to secure and retain employment. Extension educators on the nutrition and wellness team conducted 28 Certified Food Protection Manager (CFPM) training courses in 2021 with 291 participants. A majorit
	$53,090 per year. Extrapolating this average salary to the 129 CFPM training participants who passed the National Registry of Food Safety Professionals certification exam following CFPM training, Extension is helping to support retention of over $6.8 million in combined annual pay for CFPM by providing training and testing that enabled food managers to meet this job­essential certification requirement. Reduction in risks and costs of food-borne illness will extend to the many thousands of residents who eat 
	Illinois Extension. 
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	LONG-TERM SELECTION OF CORN FOR OIL AND PROTEIN CONTENT 
	LONG-TERM SELECTION OF CORN FOR OIL AND PROTEIN CONTENT 

	Project Director Stephen Moose Organization University of Illinois Accession Number 
	1019279 
	LONG-TERM SELECTION OF CORN FOR OIL AND PROTEIN CONTENT 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The Illinois Long Term Selection experiment has conducted more than five hundred cycles of artificial selection for seed composition traits, creating a wide range of variation for concentrations of starch, protein, and oil. The genetic basis for these dramatic changes is not known. This projects aims to discover genes that contribute to the selection responses, which will not only inform evolutionary theory, but also may inform breeding strategies to enhance nutritional content of corn and other cereal grai
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	1. 
	1. 
	1. 
	An additional cycle of selection was conducted for each of the Illinois High Protein (30.3% protein), Illinois Reverse Low Protein (17% protein), Illinois Reverse High Protein3 (16.4%), Illinois Reverse High Protein2 (11.4%), and Illinois Reverse Low Protein2 (6.7%). 

	2. 
	2. 
	A sixth generation of backcrossing was conducted to create populations of near-isogenic lines among the different Illinois Protein Strains, as a resource that will facilitate future fine-mapping and functional validation of genes contributing to the variation in grain protein concentration. For each population, the recurrent parent is a near-isogenic line that carries the FLOURY2-RFP (FL2-RFP) transgene, which is an easily scored visual marker for seed protein accumulation. From each BCS family grown in 202

	3. 
	3. 
	Interest from a local brewer has prompted an evaluation of hybrids produced by crossing inbred lines derived from the Illinois Low Oil and Illinois Low Protein populations. The hybrids yielded approximately one hundred bushels per acre and 2-3% oil, but suffered from severe lodging and slow dry-down. 


	Briefly describe how your target audience benefited from your project's activities. 
	The creation of near-isogenic lines will enable focused studies on the contributions of small regions of the genome on seed protein concentration, which will make it easier to track down the genes that control these traits. Furthermore, the low oil by low protein hybrids were successfully used in beer production, under license from the University of Illinois. 
	Briefly describe how the broader public benefited from your project's activities. 
	The knowledge generated by the project stimulates interest in the genetic materials produced for existing and new applications. This interest translates into requests for seeds and biological materials from the Illinois Long Term Selection experiment. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	The project provides practical training to undergraduate and graduate students in the genetic improvement of corn, 
	specifically grain composition and related traits, such as nitrogen utilization. A journal article was published in Nature 
	Communications that used the Illinois High Proteinl and Illinois Low Proteinl inbred lines, as well as hybrids using these 
	parents, in a project to predict variation in nitrogen use efficiency using models derived from gene expression data. The 
	citation is: 
	Cheng, C.-Y., Li, Y., Varala, K., Huang, J., Kim, G.J., Halim, J., Arp, J., Bubert, J., Chih, H.-J. S., Levinson, G.L., Park, S. H., Cho, H. 
	Y., Moose, S.P. and Coruzzi, G.M. 2021. Evolutionarily informed machine learning enhances the power of predictive gene-to­
	phenotype relationships. Nature Communications 12: 5627, 
	. 
	httRs://doi.org/10.1038/s41467-021-25893-w


	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The Illinois Long Term Selection experiment has conducted more than five hundred cycles of artificial selection for seed composition traits, creating a wide range of variation for concentrations of starch, protein, and oil. This project seeks to discover genes that contribute to selection responses, which will not only inform evolutionary theory, but also may inform breeding strategies to enhance nutritional content of corn and other cereal grains. The creation of near-isogenic lines will enable focused stu
	LONG-TERM SELECTION OF CORN FOR OIL AND PROTEIN CONTENT 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The Illinois Long Term Selection experiment has conducted more than five hundred cycles of artificial selection for seed composition traits, creating a wide range of variation for concentrations of starch, protein, and oil. The genetic basis for these dramatic changes is not known. This project aims to discover genes that contribute to the selection responses, which will not only inform evolutionary theory, but also may inform breeding strategies to enhance nutritional content of corn and other cereal grain
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	1. 
	1. 
	1. 
	An additional cycle of selection was conducted for each of the Illinois High Protein (30.3% protein), Illinois Reverse Low Protein (17% protein), Illinois Reverse High Protein3 (16.4%), Illinois Reverse High Protein2 (11.4%), and Illinois Reverse Low Protein2 (6.7%). 

	2. 
	2. 
	A sixth generation of backcrossing was conducted to create populations of near-isogenic lines among the different Illinois Protein Strains, as a resource that will facilitate future fine-mapping and functional validation of genes contributing to the variation in grain protein concentration. For each population, the recurrent parent is a near-isogenic line that carries the FLOURY2-RFP (FL2-RFP) transgene, which is an easily scored visual marker for seed protein accumulation. From each BCS family grown in 202

	3. 
	3. 
	Interest from a local brewer has prompted an evaluation of hybrids produced by crossing inbred lines derived from the Illinois Low Oil and Illinois Low Protein populations. The hybrids yielded approximately one hundred bushels per acre and 2-3% oil, but suffered from severe lodging and slow dry-down. 


	Briefly describe how your target audience benefited from your project's activities. 
	The creation of near-isogenic lines will enable focused studies on the contributions of small regions of the genome on seed protein concentration, which will make it easier to track down the genes that control these traits. Furthermore, the low oil by low protein hybrids were successfully used in beer production, under license from the University of Illinois. 
	Briefly describe how the broader public benefited from your project's activities. 
	The knowledge generated by the project stimulates interest in the genetic materials produced for existing and new 
	applications. This interest translates into requests for seeds and biological materials from the Illinois Long Term Selection 
	experiment. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	The project provides practical training to undergraduate and graduate students in the genetic improvement of corn, 
	specifically grain composition and related traits, such as nitrogen utilization. A journal article was published in Nature 
	Communications that used the Illinois High Proteinl and Illinois Low Proteinl inbred lines, as well as hybrids using these 
	parents, in a project to predict variation in nitrogen use efficiency using models derived from gene expression data. The 
	citation is: 
	Cheng, C.-Y., Li, Y., Varala, K., Huang, J., Kim, G.J., Halim, J., Arp, J., Bubert, J., Chih, H.-J. S., Levinson, G.L., Park, S. H., Cho, H. 
	Y., Moose, S.P. and Coruzzi, G.M. 2021. Evolutionarily informed machine learning enhances the power of predictive gene-to­
	phenotype relationships. Nature Communications 12: 5627, 
	. 
	htt12s://doi.org/10.1038/s41467-021-25893-w


	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The Illinois Long Term Selection experiment has conducted more than five hundred cycles of artificial selection for seed composition traits, creating a wide range of variation for concentrations of starch, protein, and oil. The genetic basis for these dramatic changes is not known. This project aims to discover genes that contribute to the selection responses, which will not only inform evolutionary theory, but also may inform breeding strategies to enhance nutritional content of corn and other cereal grain
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	IMPROVING THE SAFETY AND QUALITY OF FOODS THROUGH ENGINEERING TECHNOLOGIES 
	IMPROVING THE SAFETY AND QUALITY OF FOODS THROUGH ENGINEERING TECHNOLOGIES 
	IMPROVING THE SAFETY AND QUALITY OF FOODS THROUGH ENGINEERING TECHNOLOGIES 


	Project Director 
	Yi-Cheng Wang 
	Organization University of Illinois 
	Accession Number 
	1018471
	* 
	IMPROVING THE SAFETY AND QUALITY OF FOODS THROUGH ENGINEERING TECHNOLOGIES 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Food safety is a constant concern in the United States, where 48 million get sick and 3,000 die annually due to various types of food borne contaminants. Moreover, longstanding needs to ensure the quality and safety of food are becoming increasingly urgent, due to an increasingly complex global food-supply system. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	To address the issue noted above, this project is developing engineering technologies to improve the safety and quality of food products. Specifically, the three objectives of this development activity are to create: 1) New technologies for the rapid diagnosis of food borne contaminants, 2) Novel packaging types, and 3) Other new technologies for improving food safety, quality, and security. 
	Working towards Objective 1, we have conducted a literature review, and designed and evaluated components that can recognize specific foodborne pathogens. 
	For Objective 2, we have developed a biodegradable film that includes pH-sensitive natural pigments extracted from plants, and which changes color when pH changes occur. Because spoilage of many food products can lead to pH variation, these films have immense real-world potential as visual indicators of food products' quality. By empowering consumers to make more accurate decisions about when to discard or consume the food products using intelligent packaging, they would ultimately reduce the proportion of 
	Lastly, in pursuit of Objective 3, we have designed and built a light-based system for inactivating foodborne pathogens, and evaluated its performance. This experience, and the preliminary data we gathered during it, were incorporated into a USDA­NIFA grant proposal submitted in FY 2021 which was successful. The grant funds received will enable us to look deeper into both the mechanisms, and the potential real-world food-safety applications, of light-based bacteria-inactivation systems. 
	Briefly describe how your target audience benefited from your project's activities. 
	The knowledge gained from this project's activities is expected to boost fundamental understanding of how to integrate engineering principles with food science, microbiology, chemistry, physics, and materials science to address food-related and agriculture-related issues. As such, it is likely to benefit a target audience including, but not limited to, graduate and undergraduate students; scientists and engineers working in peer academic institutions; government regulatory agencies; and farmers and the wide
	Briefly describe how the broader public benefited from your project's activities. 
	The outcomes of this project's activities are likely to include user-friendly new technologies for monitoring the quality and safety of food products and for inactivating pathogens. By potentially better-informing people about when food is unsafe, the project's outcomes could ultimately benefit public health. In addition, project outcomes including intelligent packaging could allow consumers to avoid throwing away food that is still good to consume, thus saving them money and reducing stress on the natural 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	Regarding training, two graduate students have been supported during their master's studies. As for dissemination, the results have been presented through the following conferences presentations: 
	Lei, Y., Yao, Q. and Wang, Y.-C., 2021. Intelligent packaging films for food-freshness monitoring made from guar gum, locust bean gum, and anthocyanin extracted from red cabbage. Institute of Food Technologists (IFT) annual meeting, July 19-21, 2021. 
	Lei, Y., Yao, Q., Jin, Z. and Wang, Y.-C., 202.1 Intelligent films for shrimp-freshness monitoring based on pectin, sodium alginate, cellulose nanocrystals, and red cabbage extracts. American Chemical Society Fall 2021, August 22-26, 2021. 
	We will continue to work on the fabrication of sensors (Objective 1), on investigations of various polymers' suitability for 
	intelligent packaging applications (Objective 2), and on developing novel engineering approaches to improve food quality 
	and safety (Objective 3). 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Food safety is a constant concern in the United States, where 48 million get sick and 3,000 die annually due to various types of 
	food borne contaminants. Our goal is to boost our fundamental understanding of how to integrate engineering principles with 
	food science, microbiology, chemistry, physics, and materials science to address food-related and agriculture-related issues. 
	For example, we have developed a biodegradable film that includes pH-sensitive natural pigments extracted from plants, and 
	which changes color when pH changes occur. Because spoilage of many food products can lead to pH variation, these films 
	have immense real-world potential as visual indicators of food products' quality. By empowering consumers to make more 
	accurate decisions about when to discard or consume the food products using intelligent packaging, they would ultimately 
	reduce the proportion of food waste. 
	QUANTIFYING THE OCCURENCE OF HERBICIDE-RESISTANT WEEDS IN ILLINOIS AGRONOMIC CROPS 
	QUANTIFYING THE OCCURENCE OF HERBICIDE-RESISTANT WEEDS IN ILLINOIS AGRONOMIC CROPS 
	QUANTIFYING THE OCCURENCE OF HERBICIDE-RESISTANT WEEDS IN ILLINOIS AGRONOMIC CROPS 


	Project Director 
	Aaron Hager 
	Organization University of Illinois 
	Accession Number 1014072 
	QUANTIFYING THE OCCURENCE OF HERBICIDE-RESISTANT WEEDS IN ILLINOIS AGRONOMIC CROPS 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The evolution of herbicide-resistant weed populations represents a serious challenge to the successful production of agronomic crops. Weeds continue to evolve mechanisms of resistance to herbicides that are critical tools for crop production. Our research attempts to understand resistance mechanisms not caused by changes in the herbicide target site. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Two Illinois waterhemp (Amaranthus tubercufatus) populations (CHR, MCR) are resistant to very-long-chain fatty acid (VLCFA)­inhibiting herbicides. The mechanism of resistance to the VLCFA-inhibitor, S-metolachlor, is enhanced metabolism compared with sensitive populations. Moreover, CHR and SIR metabolized S-metolachlor at the same rate as corn, which is naturally tolerant due to glutathione S-transferase (GST)-mediated metabolism. Experiments were designed to expand upon previous findings and directly inve
	-

	3.0 fold greater GST activity than resistant waterhemp. P450 activity assays using waterhemp and corn microsomes were developed since CHR and SIR seedlings metabolize 5-metolachlor as rapidly as corn, but do not have comparable GST activity. Microsomes from CHR and SIR possessed 21-28 fold greater specific activity than WUS using radiolabeled S­metolachlor as a substrate. CHR and SIR microsomes oxidized S-metolachlor 30-39 fold more efficiently than corn and formed a single metabolite, later identified as 0
	Briefly describe how your target audience benefited from your project's activities. 
	This research demonstrates how waterhemp has evolved mechanisms of resistance to VLCFA-inhibiting herbicides that are similar to the natural tolerance mechanisms of corn. These results are an important step toward understanding how these resistance mechanisms have evolved; i.e., can we learn what caused the evolution of these mechanisms so we can better develop recommendations for improved management of existing herbicide-resistant populations and that slow the evolution of similar/dissimilar mechanisms. 
	Briefly describe how the broader public benefited from your project's activities. 
	This research advances our understanding of metabolic herbicide resistance mechanisms in waterhemp, widely considered to be the most problematic dicot weed species across much of the Midwest. These and future advances will help us develop improved management recommendations that reduce the selection intensity for the evolution of resistance mechanisms. This will result in improved weed control in corn and soybean, resulting in improved grain yield and a stable food supply for the general public. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	No significant changes or problems were encountered with this research. Results have been (and continue to be) disseminated via myriad outlets, including presentations at scientific society meetings, field tours, Extension meetings, and agriculture print and radio media. Future research will address the recent evolution of dicamba resistance in Amaranthus tuberculatus in Illinois. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The evolution of herbicide-resistant weed populations represents a serious challenge to the successful production of agronomic crops. This research advances our understanding of metabolic herbicide resistance mechanisms in waterhemp, widely considered to be the most problematic dicot weed species across much of the Midwest. These and future advances will help us to develop improved management recommendations that reduce the selection intensity for the evolution of resistance mechanisms. This will result in 
	MOLECULAR AND GENETIC CHARACTERIZATION OF XANTHOMONAS SPECIES THAT CAUSE BACTERIAL SPOT DISEASE ON VEGETABLE CROP PLANTS IN ILLINOIS 
	MOLECULAR AND GENETIC CHARACTERIZATION OF XANTHOMONAS SPECIES THAT CAUSE BACTERIAL SPOT DISEASE ON VEGETABLE CROP PLANTS IN ILLINOIS 
	MOLECULAR AND GENETIC CHARACTERIZATION OF XANTHOMONAS SPECIES THAT CAUSE BACTERIAL SPOT DISEASE ON VEGETABLE CROP PLANTS IN ILLINOIS 


	Project Director Sarah Hind Organization University of Illinois Accession Number 
	1014857 
	*MOLECULAR AND GENETIC CHARACTERIZATION OF XANTHOMONAS SPECIES THAT CAUSE BACTERIAL SPOT DISEASE ON THE SOLANACEAE AND CUCURBITACEAE FAMILIES OF VEGETABLE CROPS IN ILLINOIS 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Bacterial spot diseases caused by Xanthomonasspecies negatively impact crop production in the United States, specifically in vegetable crops including tomato, pepper, pumpkin, and squash. More work is needed to better understand pathogen virulence determinants and to identify genetic sources of host resistance, particularly in cucurbit plants. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	We characterized the motility of Xanthomonasstrains pathogenic to tomato and demonstrated how motility could impact the virulence of these bacteria (see Article #8 in the Comments section). Additionally, we observed that many of the strains isolated from Illinois tomato production fields are resistant to copper treatments, which impacts our management recommendations for Illinois farmers (see Article #1). We also characterized Xanthomonasstrains pathogenic to pumpkin and winter squash, and identified potent
	Briefly describe how your target audience benefited from your project's activities. 
	Our research has direct impacts on management recommendations we provide to vegetable growers in Illinois. By identifying the location and prevalence of copper-resistant pathogens, we can advise farmers about their use of copper-based sprays for managing bacterial spot disease. Additionally, by identifying factors and conditions under which bacterial spot disease is more prevalent, we can recommend strategies that growers can follow to mitigate the impacts of the disease. My students and I presented our fin
	Briefly describe how the broader public benefited from your project's activities. 
	The broader public has benefitted from increased awareness of the importance of disease management for vegetable production in Illinois specifically, and in the United States more generally. We have disseminated our research findings to the public via our college news organization (Voices of ACES Article on November 25, 2020, ACES News Article on March 24, 2021, Also, I discussed our research findings with groups of high school and university students virtually visiting our laboratory and department. 
	; 
	htt12s://aces.illinois.edu/blog/12um12kinP-J'.Qject-gives-student-greenhouse-ex12erience

	). 
	htt12s://aces.illinois.edu/news/genomeseguenced-12esky.:12um12kin-12athogen


	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	Problems Encountered: 
	Research productivity and conference/travel participation continued to be negatively impacted by the COVID-19 pandemic. 
	Training Opportunities: 
	Two doctoral graduate students completed projects that were included in their dissertations, graduated (August and December 2021), and started postdoctoral research positions. Four journal articles resulted from these research projects (see Articles #4, 5, 6, and 8 in the comments section). Ten undergraduate students were trained by myself, with the assistance of one graduate student. All students participated in weekly group meetings, which included individual presentations of their research as well as rea
	Accepted/Published Journal Articles: 
	1. 
	1. 
	1. 
	Khanal S, Hind SR, and Babadoost M. (2020) Occurrence of Copper-Resistant Xanthomonas perforans and X. gardneriin Illinois Tomato Fields. Plant Health Progress21(4): 338-344. 
	DOI: 10.1094/PHP-06-20-0048-RS. 
	DOI: 10.1094/PHP-06-20-0048-RS. 



	2. 
	2. 
	Khanal S, Hind SR, and Babadoost M. (2020) Occurrence of bacterial spot in Illinois tomato fields and characteristics of the causal agents. HortSciencee56(1): 8-12. 
	DOI: 10.21273/HORTSCl15215-20. 
	DOI: 10.21273/HORTSCl15215-20. 



	3. 
	3. 
	3. 
	Rai R, Pasion J, Majumdar T, Green CE, and Hind SR. (2021) Genome sequencing and functional characterization of Xanthomonas cucurbitae, the causal agent of bacterial spot disease of cucurbits. Phytopathology 111(8): 1289-1300. 

	DOI: 10.1094/PHYTO-06-20-0228-R. 
	DOI: 10.1094/PHYTO-06-20-0228-R. 
	DOI: 10.1094/PHYTO-06-20-0228-R. 



	4. 
	4. 
	Sulley S, Babadoost M, and Hind SR. (2021) Biocontrol agents from cucurbit plants infected with Xanthomonas 
	cucurbitaefor managing bacterial spot of pumpkin. Biological Control 163:104757. 
	DOI: 10.1016/j.biocontrol.2021.104757. 



	5. 
	5. 
	Sulley S, Huang Y, Hind SR, and Babadoost M. (2021) Screening and identification of Cucurbita germ plasm resistant to 
	Xanthomonas cucurbitae, incitant of cucurbit bacterial spot. Plant Pathology70(9): 2188-2196. 
	DOI: 10.1111/f:ma.13445. 



	6. 
	6. 
	Sulley S, Hind SR, and Babadoost M. (2021) Survival ofXanthomonas cucurbitae in different cropping rotations, plant debris, and weeds in pumpkin fields. Plant Health Progress22(4): 529-535. 
	DOI: 10.1094/PHP-03-21-0069-RS. 
	DOI: 10.1094/PHP-03-21-0069-RS. 




	Submitted/In Revision Articles: 
	1. 
	1. 
	1. 
	Pasion J and Hind SR. Utilizing Tajima's D to identify potential microbe-associated molecular patterns in Xanthomonas 
	euvesicatoria and X. perforans. Physiological and Molecular Plant Pathology 116: 101744. 
	DOI: 10.1016/j,12m1w.2021.101744. 



	2. 
	2. 
	Malvino M, Bott AJ, Green CE, Majumdar T, and Hind SR. Influence of flagelling polymorphisms, gene regulation, and responsive memory on the motility of Xanthomonas species that cause bacterial spot disease of solanaceous plants. Molecular Plant-Microbe Interactions. 
	DOI: 10.1094/MPMl-08-21-0211-R. 
	DOI: 10.1094/MPMl-08-21-0211-R. 




	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Bacterial spot diseases caused by Xanthomonasspecies negatively impact crop production in the United States, specifically in 
	vegetable crops including tomato, pepper, pumpkin, and squash. This project improves our understanding of pathogen 
	virulence determinants and helps us to identify genetic sources of host resistance, particularly in cucurbit plants. Our 
	research directly impacts management recommendations we provide to vegetable growers in Illinois. By identifying the 
	location and prevalence of copper-resistant pathogens, we can advise farmers about their use of copper-based sprays for 
	managing bacterial spot disease. 
	SOYBEAN BREEDING AND GENETICS 
	SOYBEAN BREEDING AND GENETICS 

	Project Director Brian Diers Organization University of Illinois Accession Number 
	1015014
	* 
	SOYBEAN BREEDING AND GENETICS 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	There is a need for new soybean varieties as demand for the crop is increasing and farmers face new disease and pest pressure and inconsistent growing environments resulting from climate change. This project is focused on developing new, high yielding soybean varieties for farmers that will help increase their profitability. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Soybean production efficiency needs to be improved as global demand for the crop continues to increase. Because production environments vary across the country, there is a need for soybean breeding efforts throughout the soybean growing region. The University of Illinois soybean breeding program is focused on developing high yielding non-GMO varieties with improved oil quality and enhanced disease and pest resistance. During the past year, new experimental lines were developed using traditional and marker-a
	Briefly describe how your target audience benefited from your project's activities. 
	The target audience of the project is soybean farmers in Illinois and the surrounding region. They benefit from the varieties released from this project and the knowledge gained through research. The varieties that are being released can directly help these farmers as there is growing interest in producing non-GMO soybean varieties as they can often be paid a premium for this production. Private companies have not been emphasizing this non-GMO market as they are mostly focused on GMO varieties. Therefore, u
	Briefly describe how the broader public benefited from your project's activities. 
	There is growing demand for soybean and to fill this demand, higher yielding varieties are needed. Consumers want to have choices and many prefer non-GMO foods and our program is working on developing varieties for this market so such varieties will be more available to growers and in the end, consumers. In addition, there is a need for healthier oils in diets and our efforts in improving oil quality could help impact these diets. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	Cerritos-Garcia, D.G., J.P. Granda, R. Matthiessen, B.W. Diers, A.E. Robertson, and S.X. Mideros. 2021. Effect of resistance and ethaboxam seed treatment on the management of Phytophthora root rot in Illinois and Iowa. Plant Health Progress. 22:58-65. 
	httP-s: //do i.o rg /10 .1094/PH P-08-20-0068-RS 
	httP-s: //do i.o rg /10 .1094/PH P-08-20-0068-RS 
	httP-s: //do i.o rg /10 .1094/PH P-08-20-0068-RS 
	httP-s: //do i.o rg /10 .1094/PH P-08-20-0068-RS 


	Meinhardt, C., A. Howland, M. Ellersieck, A. Scaboo, B. Diers, and M. Mitchum. 2021. Resistance gene pyramiding and rotation to combat widespread soybean cyst nematode virulence. Plant Disease. 
	. 
	htt12s://doi.org/10.1094/PDIS-12-20-2556-RE



	Shook, J.M., J. Zhang, S.E. Jones, A. Singh, B.W. Diers, and A.K. Singh. 2021. Meta-GWAS for quantitative trait loci identification in soybean. G3. 
	. 
	htt12s://doi.org/10.1093/gŁjournal/jkabll 7


	Guillermo S.M., N.F. Martin, B.W. Diers, M.F. Santos, E.P. Leles, G. Chigeza, J.H. Francischini. 2021. Development of a 
	generalized additive model (GAM) for soybean maturity prediction in African environments. Agronomy. 11:1043. 
	. 
	. 
	htt12s://doi.org/10.3390/agronomyll061043


	Butler, K.J., C. Fliege, R. Zapotocny, B. Diers, M. Hudson, and A.F. Bent. 2021. Soybean cyst nematode resistance quantitative trait locus cqSCN-006 alters the regulation of a y-SNAP protein. MPMI 34:1433-1445. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	There is growing demand for soybean and to fill this demand, higher yielding varieties are needed. Consumers want to have choices and many prefer non-GMO foods and our program is working on developing varieties for this market so such varieties will be more available to growers and in the end, consumers. In addition, there is a need for healthier oils in diets and our efforts in improving oil quality could help impact these diets. 
	SOYBEAN BREEDING AND GENETICS 
	* 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	There is a need for new soybean varieties as demand for the crop is increasing and farmers face new disease and pest 
	pressure and inconsistent growing environments resulting from climate change. This project is focused on developing new, 
	high yielding soybean varieties for farmers that will help increase their profitability. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	Soybean production efficiency needs to be improved as global demand for the crop continues to increase. Because production environments vary across the country, there is a need for soybean breeding efforts throughout the soybean growing region. The University of Illinois soybean breeding program is focused on developing high yielding non-GMO varieties with improved oil quality and enhanced disease and pest resistance. During the past year, new experimental lines were developed using traditional and marker-a
	Briefly describe how your target audience benefited from your project's activities. 
	The target audience of the project is soybean farmers in Illinois and the surrounding region. They benefit from the varieties released from this project and the knowledge gained through research. The varieties that are being released can directly help these farmers as there is growing interest in producing non-GMO soybean varieties as they can often be paid a premium for this production. Private companies have not been emphasizing this non-GMO market as they are mostly focused on GMO 
	The target audience of the project is soybean farmers in Illinois and the surrounding region. They benefit from the varieties released from this project and the knowledge gained through research. The varieties that are being released can directly help these farmers as there is growing interest in producing non-GMO soybean varieties as they can often be paid a premium for this production. Private companies have not been emphasizing this non-GMO market as they are mostly focused on GMO 
	varieties. Therefore, university programs are important for providing varieties for this market. Additionally, our work on developing varieties with high oleic acid and low linolenic acid oil can give farmers greater premiums. The altered fatty acids can also increase the market demand for soybean oil and thereby improve soybean prices. 

	Briefly describe how the broader public benefited from your project's activities. 
	There is growing demand for soybean and to fill this demand, higher yielding varieties are needed. Consumers want to have choices and many prefer non-GMO foods and our program is working on developing varieties for this market so such varieties will be more available to growers and in the end, consumers. In addition, there is a need for healthier oils in diets and our efforts in improving oil quality could help impact these diets. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	Cerritos-Garcia, D.G., J.P. Granda, R. Matthiessen, B.W. Diers, A.E. Robertson, and S.X. Mideros. 2021. Effect of resistance and ethaboxam seed treatment on the management of Phytophthora root rot in Illinois and Iowa. Plant Health Progress. 22:5865. 
	-
	httP-s://doi.org/10.1094/PHP-08-20-0068-RS 
	httP-s://doi.org/10.1094/PHP-08-20-0068-RS 


	Meinhardt, C., A. Howland, M. Ellersieck, A. Scaboo, B. Diers, and M. Mitchum. 2021. Resistance gene pyramiding and rotation to combat widespread soybean cyst nematode virulence. Plant Disease. 
	. 
	httP-s://doi.org/10.1094/PDIS-12-20-2556-RE


	Shook, J.M., J. Zhang, S.E. Jones, A. Singh, B.W. Diers, and A.K. Singh. 2021. Meta-GWAS for quantitative trait loci identification in soybean. G3. 
	. 
	httP-s://doi.org/10.1093/gŁjournal/jkabll 7


	Guillermo S.M., N.F. Martin, B.W. Diers, M.F. Santos, E.P. Leles, G. Chigeza, J.H. Francischini. 2021. Development of a generalized additive model (GAM) for soybean maturity prediction in African environments. Agronomy. 11:1043. 
	. 
	httP-s://doi.org/10.3390/agronomyll061043


	Butler, K.J., C. Fliege, R. Zapotocny, B. Diers, M. Hudson, and A.F. Bent. 2021. Soybean cyst nematode resistance quantitative trait locus cqSCN-006 alters the regulation of a y-SNAP protein. MPMI 34:1433-1445. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	There is growing demand for soybean and to fill this demand, higher yielding varieties are needed. Consumers want to have choices and many prefer non-GMO foods and our program is working on developing varieties for this market so that such varieties will be more available to growers and in the end, consumers. In addition, there is a need for healthier oils in diets and our efforts at improving oil quality could help impact these diets. Soybean farmers will benefit as there is growing interest in producing n
	Conservation, Management, Enhancement and Utilization of Plant Genetic Resources 
	Conservation, Management, Enhancement and Utilization of Plant Genetic Resources 
	Conservation, Management, Enhancement and Utilization of Plant Genetic Resources 


	Project Director J Juvik Organization University of Illinois 
	Project Director J Juvik Organization University of Illinois 
	Accession Number 

	1014356 
	* Conservation, Management, Enhancement and Utilization of Plant Genetic Resources 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	This program involves research on the biochemistry and genetics controlling biosynthesis and hydrolysis of health-promoting secondary plant compounds found in brassica vegetables and in corn. Consumption of brassica vegetables abundant in these phytochemicals (glucosinolates and certain flavonoids) has been associated with reduced incidence of certain forms of cancer and cardiovascular disease. We also conduct a major project to determine the economic feasibility of extracting red and orange pigments (antho
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	We have studied and identified sources of promising germplasm and identified and mapped key genes associated with 
	biosynthesis of health promoting phytochemicals in brassica vegetables and natural colorants in maize. This information has 
	been applied in our breeding programs to develop commercial germplasm with improved nutritional value and as sources of 
	natural colorants. 
	Briefly describe how your target audience benefited from your project's activities. 
	We have been conducting a breeding program to develop improved broccoli cultivars with enhanced nutritional value for 
	commercial release. A breeding program initiated in 2014 for the development of corn hybrids with anthocyanin-rich kernel 
	pericarp is moving toward commercialization. Several companies have provided support for the development of this 
	germ plasm and its commercial release as specialty crops. Published information and presentations have been shared with 
	other plant scientists and plant breeders. 
	Briefly describe how the broader public benefited from your project's activities. 
	Ultimately our improved cultivars will be made available to provide cheap sources of natural colors to processed foods and beverages and as dietary or pharmaceutical products with enhanced nutritional value and health promotion. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	We have been conducting a breeding program to develop improved broccoli cultivars with enhanced nutritional value for 
	commercial release. A breeding program initiated in 2014 for the development of corn hybrids with anthocyanin-rich kernel 
	pericarp is moving toward commercialization. Several companies have provided support for the development of this 
	germ plasm and its commercial release as specialty crops. Published information and presentations have been shared with 
	other plant scientists and plant breeders. Ultimately our improved cultivars will be made available to provide cheaper sources 
	of natural colors for processed foods and beverages and as dietary or pharmaceutical products with enhanced nutritional 
	value and health promotion. 
	ECONOMICS OF TECHNICAL AND ENVIRONMENTAL CHANGE IN THE INTERNATIONAL FOOD SYSTEM 
	ECONOMICS OF TECHNICAL AND ENVIRONMENTAL CHANGE IN THE INTERNATIONAL FOOD SYSTEM 
	ECONOMICS OF TECHNICAL AND ENVIRONMENTAL CHANGE IN THE INTERNATIONAL FOOD SYSTEM 


	Project Director Alex Winter-Nelson Organization University of Illinois 
	Accession Number 
	1014548 
	* 
	ECONOMICS OF TECHNICAL AND ENVIRONMENTAL CHANGE IN THE INTERNATIONAL FOOD SYSTEM 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Work under this project will measure the impact on economic and environmental outcomes of new technologies in the food and agricultural system. The research pays particular attention to the applications of modern data sciences to address issues including but not limited to nitrogen management, water management, climate resilience, crop breeding, and post farm logistics. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	The project has made significant development in Data Intensive Farm Management (DIFM) database and software, which involved work with Oracle company to develop a database infrastructure for on-farm precision experimentation. DFIM is conducting 350 large-scale on-farm agronomic field trials in ten U.S. states and creating a cyber-infrastructure that will allow automation of trial design and analysis, with the purpose of expanding on-farm experimentation to tens of thousands of farms per year. DIFM is working
	Briefly describe how your target audience benefited from your project's activities. 
	This project contributed to increased farm income by facilitating movement of data and valuable management information between farmers and researchers that will assist farmers in making site-specific farm input management decisions. Specific products that benefit agricultural producers and farm managers include: 
	Information on the Data Intensive Farm Management Project. Project website. 
	. 
	difm-cig.org


	On-Farm Experimentation Precision Generator. . 
	trialdesign.difm-cig.org/home 
	trialdesign.difm-cig.org/home 


	Workshop funded by the Sustainable Research and Education Project. 
	. 
	.Qigital Agriculture Training Worksho12: Manag[ngJn12uts Using On-farm Data


	Briefly describe how the broader public benefited from your project's activities. 
	Our research addresses the Agricultural Production Systems Program Area (A5160) Priority, in that we will increase agricultural productivity and food security by generating data used to provide management advice that will allow farmers to achieve crop yields with reduced fertilizer input use while limiting nitrogen contamination of the nation's waters. Additionally, project results will aid in the development of socially sustainable agro-environmental policy. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note opportunities for training and professional development provided, how results have been disseminated to communities of interest, and any new details regarding what the project or program plans to do during the next reporting period to accomplish the goals. 
	Results have been disseminated to communities of interest using various communication platforms, including peer-reviewed publications, conferences, and symposium presentations, Extension publications and events, interviews, news and magazine articles, quarterly newsletters, a frequently updated website, field days, international and national meetings, public interviews via agricultural press, university events, and several agricultural and university workshops. 
	Publications: 
	1. 
	1. 
	1. 
	Gardner, G., T. Mieno, and D.S. Bullock. "An Economic Evaluation of Site-specific Input Application Rx Maps: Evaluation Framework and Case Study." Precision Agriculture (2021). 
	. 
	httRs://doi.org/10.1007 /sllll9-021-09785-z



	2. 
	2. 
	Mandrini, German, David S. Bullock, and Nicolas F. Martin. "Modeling the Economic and Environmental Effects of Corn Nitrogen Management in Illinois." Field Crops Research 261(2021). 
	. 
	httRs://doi.org/10.1016/j.fcr.2020.108000



	3. 
	3. 
	Paccioretti, P., M. Cordoba, C. Bruno, F. Giannini Kurina, D.S. Bullock, and M. Balzarini. "Statistical Modeling for On-farm Experimentation with Precision Agricultural Technology." In press, Agronomy Journal. July 2021. 

	4. 
	4. 
	Du, Q., T. Mieno, and D.S. Bullock. "Economically Optimal Nitrogen Side-dressing Based on Vegetation Indices from Satellite Images Through On-farm Experiments." Submitted. Precision Agriculture, August 2021. 

	5. 
	5. 
	Li, X., T. Mieno, and D.S. Bullock. "The Economic Performances of Different Trial Designs in On-Farm Precision Experimentation: A Monte Carlo Evaluation." Working paper, August 2021. 

	6. 
	6. 
	Li, N., D.S. Bullock, C. Butts-Wilmsmeyer, L. Gentry, G. Goodwin, J. Han, N. Kleczweski, N.F. Martin, P. Paulausky, P. Pistorius, N. Seither, N. Schroeder, and A.J. Margenot. "Distinct Soil Health Indicators Are Associated with On-farm Variation in Maize Yield and Tile Drain Nitrate Losses across Contrasting Nitrogen Applicaiton in Central Illinois." Working paper, August 2021. 

	7. 
	7. 
	Kakimoto, S., T. Mieno, T.S. Tanaka, and D.S. Bullock. "Causal Forest Approach for Site-specific Input Management via On-farm Precision Experimentation." In second round of reviews, Computers and Electronics in Agriculture. February 2022. 

	8. 
	8. 
	8. 
	Li, N., D.S. Bullock, D.S., C. Butts-Wilmseyer, L. Gentry, G. Goodwin, J. Han, N. Kleczweski, N., N.F. Martin, P. Paulausky, 

	P. Pistorius, N.J. Sieter, N.E. Schroeder, and A.J. Margenot. "Soil Health Spatiotemporal Variation and Relationships with Maize Yield and Tile Drainage Nitrate Loads in Central Illinois." Submitted. Agriculture, Ecosystems and Environment. January 2022. 

	9. 
	9. 
	Mieno, T., X. Li, and D.S. Bullock. "Economic Evaluation of Geographically Weighted Regression Analysis for Site­specific Nitrogen Management." Submitted. Field Crops Research. January 2022. 


	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	This project has made significant progress in developing the Data Intensive Farm Management (DIFM) database and software, which involved work with Oracle to develop a database infrastructure for on-farm precision experimentation. Our ultimate objective is to increase agricultural productivity and improve food security by generating data used to provide management advice that will allow farmers to achieve crop yields with reduced fertilizer input use while limiting nitrogen contamination of the nation's wate
	Critical Issue 
	Thriving Natural Resources 
	ENERGY EFFICIENCY AND RENEWABLE ENERGY APPLICATIONS IN ANIMAL FACILITIES 
	ENERGY EFFICIENCY AND RENEWABLE ENERGY APPLICATIONS IN ANIMAL FACILITIES 

	Project Director Xinlei Wang Organization University of Illinois Accession Number 
	1021116
	* 
	ENERGY EFFICIENCY AND RENEWABLE ENERGY APPLICATIONS IN ANIMAL FACILITIES 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	The optimization design of a ground source heat pump (GSHP) system can be crucial in improving its performance and economic competitiveness. The effect of probabilistic uncertainties of design variables in a GSHP system was analyzed using a reliability-based design optimization (RBDO) method. This research will improve the design of a ground source heat pump (GSHP) system for different applications. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	An analytical borehole heat transfer model was selected as the frame of energy simulation in this research. With the goal of minimizing the cumulative costs over a twenty-year lifespan of the GSHP system, a non-linear optimization was carried out under three constraint factors imposed on the internal flow in ground heat exchanger: The inlet water temperature, water pressure losses and Reynolds number to ensure turbulent flow. Three design variables including depth of boreholes, ground pipe radius and mass f
	Briefly describe how your target audience benefited from your project's activities. 
	The findings and results from this project will be important for audiences (agricultural engineers and animal producers) to understand the complexity of the GSHP system and learn the important factors to consider for optimization of the system design, therefore to design and select the best practice to save energy and improve the sustainability of intensive livestock and poultry production. 
	Briefly describe how the broader public benefited from your project's activities. 
	The public will learn the potential benefits of GSHP in energy saving for different applications such as buildings and livestock facilities. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The optimization design of a ground source heat pump (GSHP) system can be crucial in improving its performance and economic competitiveness. The effect of probabilistic uncertainties of design variables in a GSHP system was analyzed using a reliability-based design optimization method. This research will improve the design of a ground source heat pump (GSHP) system for different applications. The results from this project will be important for audiences (agricultural engineers and animal producers) to under
	BIG DATA FOR ENERGY AND ENVIRONMENTAL ECONOMICS RESEARCH 
	BIG DATA FOR ENERGY AND ENVIRONMENTAL ECONOMICS RESEARCH 

	Project Director Peter Christensen Organization University of Illinois Accession Number 
	1009833 
	* 
	EVIDENCE-BASED IMPROVEMENTS TO THE WEATHERIZATION ASSISTANCE PROGRAM 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Residential energy efficiency is widely considered to be one of the most cost-effective strategies for reducing greenhouse gas emissions. As such, it has become central to climate policy around the world, with billions of dollars invested annually to unlock this potential. Independent of climate change policy, many energy efficiency programs focus on other benefits such as reduced energy costs for low-income households and reduced pressure on energy generation capacity. However, these programs will be less 
	Recent analyses have found that ex ante projections overestimate energy savings in home retrofit programs, appliance rebate programs, and building codes, but very little is known about why projections are overestimating actual savings or what to do about it. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	We have executed three large studies to help improve outcomes in energy efficiency programs and in the Weatherization Assistance Program (WAP) in particular. These studies were conducted in collaboration with the Illinois implementation of the program and have involved extensive engagement with more than thirty agencies that support the program. Study 1 made use of comprehensive data from the Illinois program to decompose and better understand the factors that contribute to a wedge between projected energy 
	DOE model. Study 3 addresses problem #2 using a two-year state-wide field experiment with contractors in the Illinois WAP, evaluating the impact of performance incentives on improvements in the quality of their work and resulting energy efficiency outcomes. 
	Briefly describe how your target audience benefited from your project's activities. 
	The research outlined above helped to identify the factors that drive underperformance in the nation's largest energy efficiency program and test the impacts of two potential solutions. Decision makers in Illinois and in federal programs are considering restructuring the program on the basis of this evidence. 
	Briefly describe how the broader public benefited from your project's activities. 
	Investments in residential energy efficiency are critical for reducing greenhouse gas emissions in the building sector. This research is making these investments more cost-effective for taxpayers in Illinois and across the nation. Recipients of weatherization services from the WAP are low-income households in Illinois and across the nation. This research increases the benefits that recipients receive in terms of reduced energy bills. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	Our research has helped to identify the factors that drive underperformance in the nation's largest energy efficiency program 
	and test the impacts of two potential solutions. Decision makers in Illinois and in federal programs are considering 
	restructuring the program on the basis of this evidence. 
	Project Director Neslihan Akdeniz 
	THE USE OF BIOCHAR IN LIVESTOCK MORTALITY COMPOSTING 
	THE USE OF BIOCHAR IN LIVESTOCK MORTALITY COMPOSTING 


	Organization 
	University of Illinois 
	Accession Number 
	1014282 
	* 
	THE USE OF BIOCHAR IN LIVESTOCK MORTALITY COMPOSTING 
	In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	This project addresses the effects of biochar use in animal mortality management. Biochar addition starting from 5% (w/w) 
	increased the total net heat unit of composting bins by 19-34%, which would effectively eliminate Al H7Nl. Wood-based 
	biochar reduced the cumulative COD content of the leachate up to 87%. The co-composted biochar was used to grow lettuce 
	in the lab without any adverse effects. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	We have demonstrated that co-composting poultry mortalities with wood-based biochar at a minimum application rate of 5% 
	(w/w) has some benefits. It helps to increase microbial activity and, therefore, compost temperature, which is critical when 
	dealing with diseased mortalities. It helps to reduce the chemical oxygen content of leachate, and the end product can be 
	spread to the field without having an adverse effect on crop growth or can be sold as a soil amendment to greenhouse 
	owners. 
	Briefly describe how your target audience benefited from your project's activities. 
	The results of the project have been shared with Illinois livestock/poultry producers during Certified Livestock Manager 
	Training workshops. We train about 1,000 livestock producers in three-year cycles on the environmental aspects of livestock 
	production. The results of this study were incorporated into the best management practices presentation (both on line and in­
	person training). Considering adopting new practices takes time, we will continue to disseminate the results of this study in 
	our future workshops (we have ten to twelve workshops every year). The results were also shared with NCCC-09 multi-state 
	collaborators. 
	Briefly describe how the broader public benefited from your project's activities. 
	This project specifically benefits livestock producers: 
	1. 
	1. 
	1. 
	Reduce the risk of spreading animal diseases and contaminating groundwater sources. 

	2. 
	2. 
	Having a value-added product at the end, which can be sold as a soil amendment. 


	When we think about the project's broader impact, this project helps reduce the environmental impacts of livestock/poultry production. 
	Describe and explain any major changes or problems encountered in approach. Additionally, note 
	opportunities for training and professional development provided, how results have been disseminated to 
	communities of interest, and any new details regarding what the project or program plans to do during the 
	next reporting period to accomplish the goals. 
	A Ph.D. student working on this project has successfully passed their final exam, and they will be graduating in Spring of 2022. Their dissertation will be available through the UI Library system. 
	Wang, Y. 2022. Advancing temperature development and sustainability of animal mortality composting systems using biochar amendment and utilizing the end-product to improve crop resilience. Ph.D. dissertation, University of Illinois at Urbana­Champaign. 
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	We have demonstrated that co-composting poultry mortalities with wood-based biochar helps to increase microbial activity and, therefore, compost temperature, which is critical when dealing with diseased mortalities. It helps to reduce the chemical oxygen content of leachate, and the end product can be spread to the field without having an adverse effect on crop growth or can be sold as a soil amendment to greenhouse owners. The results of the project have been shared with Illinois livestock and poultry prod
	Project Director 
	Environment: Sustain natural resources in home and P-Ublic SP-aces 
	Environment: Sustain natural resources in home and P-Ublic SP-aces 


	Elizabeth Welbes 
	Organization 
	University of Illinois 
	Accession Number 
	7001936 
	* Gardening education series inspires action to improve home and community landscapes In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Gardens and natural spaces have a wide range of documented health, cognition, and environmental benefits 
	Gardens and natural spaces have a wide range of documented health, cognition, and environmental benefits 
	(Cameron et al, 

	Gardens and other forms of urban vegetation contribute to environmental benefits, including biodiversity, wildlife 
	2012). 


	habitat, pollinator support, storm water management, and reduced heat island effects. Urban trees, both street trees and 
	those in private yards, provide benefits such as lower air pollution levels and improved temperature regulation, which 
	increases comfort and safety and reduces energy use 
	(). 
	McDonald et al, 2021


	In addition, gardens in the community improve the health of children and adults through improved social, mental, physical, 
	and general wellbeing (Hardman et al, 2020). Gardening activities improve mental health through a range of mechanisms, 
	including reduced stress and anxiety, reduced depression, improved cognition, improved sleep patterns, reduced cortisol 
	levels, improved social networks, improved physical wellbeing, and reduced isolation. Recently, home gardens and 
	community garden spaces have contributed to people's resilience and wellbeing during the pandemic. People turned to 
	gardening for nature connection, individual stress release, outdoor physical activity and food provision 
	(). 
	J;gerer et al, 2022


	Evidence showing the effectiveness of gardening during the pandemic is already emerging, with a recent review of several 
	studies showing that nature exposure during the lockdown was associated with less stress, anxiety, depression, and fewer 
	sleep disturbances 
	). 
	(Labib et al, 2021


	Yet gardening decisions matter. Home gardening and landscape practices can have negative environmental impacts as well, such as increased greenhouse gas emissions associated with high fertilizer use water pollution resulting from fertilizer and pesticide runoff; and increased carbon emissions related to the use of peat Familiar management approaches are sometimes environmentally destructive. This underscores the importance of education and outreach to help gardeners understand and implement environmentally 
	(),
	Howarth et al, 2002

	().
	Margenot et al, 2018


	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	University of Illinois Extension launched the Four Seasons gardening series in 2002 to share and leverage horticulture expertise throughout the state such as vegetable gardening, urban trees, flower gardening, native plants, pest control, pollinator support, house plants, and others. The Four Seasons Gardening webinar series is a coordinated team effort to make that expertise available as broadly as possible throughout the state regardless of locally available expertise and capacity. The Four Seasons team m
	Interest and need for gardening support in 2021 was high with 2,349 Four Seasons live webinar viewers across the 12 session webinar series, in addition to over 4,000 views on You Tube for the 2021 sessions. The two most popular sessions in 2021 for live viewers were Adaptive Gardeninge(324 participants) and Therapeutic Value of Nature (318 participants), while the most popular on You Tube to date are Fruit Tree Pruninge(757 views through March 2022) and Growing and Using Herbs (523 views). 
	Session-level participation across the series ranged from 83 to 324 per session. The Four Seasons gardening series reaches two main audiences: the gardening public and Extension volunteers (Master Gardeners and Master Naturalists). Through these two groups, the series contributes to ecosystem benefits of gardens and landscapes, healthy outdoor environments, and health and wellness benefits from gardening. Overall, 81 % of webinar participants were Extension volunteers. 
	Briefly describe how your target audience benefited from your project's activities. 
	After each session, participants responded to an online program evaluation, generating 1,117 responses from viewers. Respondents were asked to rate their knowledge level before and after the session on specific areas covered in the session, using response options of "Very Low" (l); "Low" (2); "Moderate" (3); "High" (4); and "Very High" (5). In addition, respondents reported level of intent to implement recommended actions covered in the webinar series on a scale of "Very Low" (l); "Low" (2); "Moderate" (3);
	o 
	o 
	o 
	o 
	Knowledge increased. Proficiency in the subject matter increased, as the share of participants reporting "high" or "very high" knowledge about the topics grew from 47% prior to the session to 93% after the session, overall. A statistically significant change in knowledge occurred for all topics. Overall, 79% of respondents improved knowledge in one or more topics. 

	o The webinars with greatest share of participants reporting knowledge improvement included Root Collar Disorders, Top 9 Vegetable Garden Insects, and What's that Bug? How to Identify Insects with respectively 89%, 89%, and 88% of viewers reporting improved knowledge in one or more webinar topics. 

	o 
	o 
	Participants reported high intent to take action, using webinar information. Overall, 84% of viewers indicated a "high" or "very high" intent to take one or more actions. Among Extension volunteers, 86% said they would apply information from the webinar series to their work as a volunteer, thereby influencing others through their enhanced competencies. 

	o 
	o 
	o 
	Knowledge and intent led to action. Across the webinar series, 93% of respondents took one or more webinar-informed actions, with 3.8 actions reported per viewer on average. Both volunteers and general public program participants report actions taken following the webinar. Since planted environments confer numerous ecosystem benefits, including physical, emotional, and cognitive benefits, these actions contribute to healthier environments and communities through three targeted areas. 

	o 
	o 
	o 
	Health/wellness benefits to individuals. Five webinars targeted outcomes that promote the personal health and wellness benefits of gardening, including growing produce and herbs, therapeutic benefits, and benefits of youth engagement with gardening. With an average of 1.4 actions per session viewer for these topic areas, viewers who attended the sessions promoting personal health and wellness took an estimated 1,486 actions. 

	o 
	o 
	Plant health and management. Four webinars aimed to improve outdoor environments, including plant and tree health. Based on reported actions by follow-up respondents, viewers of these webinars took an estimated 964 actions contributing to healthy plants. 




	o Sustainable landscapes and gardens. Three webinars also aimed to strengthen sustainable landscape design and management, through control of insects and planting of green screens, fences, and borders. There were 563 estimated total actions by viewers contributing to sustainable landscapes and gardens. 
	Briefly describe how the broader public benefited from your project's activities. 
	While the long-term public ecosystem and wellness benefits of specific gardening actions are difficult to quantify, the Four Seasons Gardening series provides quantifiable public value by helping Master Gardeners fulfill their required annual 10 hours of continuing education that builds their knowledge and ability to serve their communities. In 2021, 2,717 Master Gardener volunteers contributed 166,123 hours, valued at $4,879,044, of work to support their communities. This impactful work supports healthy li
	Impact Statement (Optional) 
	Use this space to talk about the impact that this result had, in layman's terms. Adding comments here will not change the content in the highlighted result. 
	The Four Seasons Gardening webinar series armed 2,349 viewers with information to guide gardening decisions and practices in 2021. In addition, more than 4,000 viewers experienced the recorded webinars on YouTube. As a result, participants reported increase in knowledge of webinar topics, high intent to take action based on webinar content and resources, and subsequently followed through on many intended actions. These actions supported health and wellness benefits to individuals and their families, plant h
	* Illinois Extension's Master Gardener core training gets a big, green thumbs up! In 2-3 sentences, briefly describe the issue or problem that your project addresses. 
	Volunteers are the lifeblood of University of Illinois Extension. Through the Master Gardener program, University of Illinois 
	Extension partners with committed citizens to enrich their community environments through continuing education 
	transformed into community service. Master Gardeners represent a special and unique audience with learning goals for 
	themselves and goals to make a difference in the world around them. There is growing evidence that time spent around 
	plants and in green spaces has many benefits including improved health, better interpersonal relationships, and a higher 
	quality of life. Sustainable home landscapes also increase property values and build stronger ecosystems for plants and 
	wildlife. The Master Gardener Program builds the capacity of adult volunteers so they are better equipped to enhance their 
	communities through gardening outreach activities, thereby amplifying the impact of Illinois Extension. 
	Briefly describe in non-technical terms how your major activities helped you achieve, or make significant progress toward, the goals and objectives described in your non-technical summary. 
	In order to develop competence to serve in their mission critical role, volunteers need access to high quality training provided 
	by University of Illinois Extension. Master Gardeners initially develop the competencies they need through an intensive, ten­
	session core training curriculum. The core training covers topics including plant health and management, protecting natural 
	resources in gardens and landscapes, sustainable garden practices, issues associated with invasive plants, benefits of native 
	plants, pollinator and beneficial insect practices, and growing fruits and vegetables. They continue to build relevant 
	knowledge as long as they are volunteers through continuing education provided by Illinois Extension educators and 
	specialists as well as by outside experts. 
	In 2018, Extension launched an on line option for the core training to expand access for those who prefer a self-directed, on­
	demand training modality due to learning preferences and need for schedule flexibility. While this was initially an alternative 
	to in-person training, pandemic gathering restrictions prohibited delivery of the traditional in-person format, elevating the 
	importance and value of the on line course to support the training needs of new volunteers. A hybrid training option was also 
	offered to blend live online sessions and independent study with local small group discussion for those who preferred an 
	interactive, interpersonal learning environment. The in-person training option resumed in some locations in fall of 2021. 
	In 2021, 380 people participated in the approximately 60 hours of required training throughout Illinois, including 239 in the self-paced online Master Gardener training course. Participants gave the training a big thumbs up, with 97% feeling satisfied with the course. One satisfied participant commented, "I'm so excited to put what I've learned into practice via volunteering. I'm sad we couldn't do the training in person but I have to say that having been able to do itonline and on my schedule really helped
	Briefly describe how your target audience benefited from your project's activities. 
	Based on results from a post-program survey completed by 358 respondents in 2021, the Master Gardener core training increases participants' knowledge and abilities essential to their role as both home gardeners and volunteers. In fact, participant knowledge increased in all core thematic topics. The share with "high" or "very high" knowledge increased from an average of 13% prior to the program to 80% after the program across the seven main topic areas covered in the core training. Participants reported the
	The core training also improved participants' abilities to share information with others about proper garden and landscape maintenance and to identify and use accurate, research-based sources for garden and landscape information with 72% and 79% of participants, respectively, rating their ability to take these actions as "high" or "very high" as result of the core training. Only 8-11 o/o rated their ability to take these actions as "high" or"very high" prior to the program. Most trainees start to put their 
	Participants have a range of goals in participating in the program, with most participants interested in increasing knowledge of gardening in general (99%), for use at their homes (97%) and to prepare for Master Gardener volunteer service (86%). Nearly all (92%) of respondents said that their goals were "mostly" or "fully" met. 
	Evaluation results suggest that the core training, delivered across multiple modalities, not only met programmatic goals for preparing volunteers to be better equipped to share gardening information with others in their communities, but also met participants' goals. In a recent survey of all current Master Gardener volunteers, almost all say they agree or strongly agree that their work is valuable (98%) and that it makes a difference in their community (97%).This alignment of outcomes provides evidence that
	Briefly describe how the broader public benefited from your project's activities. 
	In 2021, 2,717 Master Gardener volunteers contributed 166,123 hours, valued at $4,879,044 of work to support their communities. The 278 gardens they supported in communities throughout the state, provided education; food donation; youth engagement; training/life skills; demonstration; therapeutic uses, and environmental benefits such as pollinator support or native species. From these gardens, food pantries and similar community resources received over 161,000 pounds of produce. Master Gardeners also donate
	In addition to their community stewardship contributions to the public, Master Gardeners also play a critical role in providing education and outreach in their communities through educational programs and through answer desks, tables, and help hotlines that provide gardeners with information services targeted to their needs. In 2020 and 2021, Master Gardeners 
	responded to over 135,000 gardening inquiries from the public. Feedback received through a pilot evaluation conducted in five help desk locations showed that 93% of those served considered the information they received "somewhat" or "very helpful." The value and impact of these services is illustrated by comments such as" This info confirms and supports what I had been doing and gave me new info on how to deal with a nasty invasive" and "I feel confident that next year I will be better prepared to care for 
	Impact Statement (Optional) 
	Use this space to talk about the impact that th·,s resut had, in layman's terms. Adding comments here will not change the content in the highlighted result.
	l 
	Program evaluation findings from 2021 indicate that Extension's Master Garden core training met both participant and programmatic goals. The 60-hourcore training program was provided to 380 participants, with 239 of these participants electing to use the self-paced, on line training. Nearly all (97%) were satisfied with the course and 92% said their goals were met. Participant knowledge increased in all core training thematic areas and more than 70% of learners reported a high ability to share information w
	research-based sources for garden and landscape information after completing the program. The core training enables Master Gardeners to support their communities. In 2021, 2,717 Master Gardener volunteers contributed more than 161,000 hours, valued at more than $4.8M of work to enhance their communities and the lives of community residents. 
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