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ECOSYSTEM BASED WEED MANAGEMENT: GIANT RAGWEED IN THE CORN BELT  

NON-TECHNICAL SUMMARY: Ecosystem-based management integrates ecological, social, and 
economical perspectives to preserve the integrity of ecosystem structure, functioning and key processes. 
The proposed REE-NET group will explore the role of ecosystem-based weed management in achieving 
sustainable management practices for giant ragweed (Ambrosia trifida L.). Giant ragweed is one of the most 
competitive, allergenic, and costly weeds in the U.S. It is escaping current management tactics and 
spreading westward and northward into non-infested areas of the Corn Belt. Prevailing giant ragweed 
control measures are poorly diversified and herbicide-resistant populations have developed throughout the 
region. A native plant, giant ragweed is a keystone species in successional habitats of the eastern U.S. and 
natural populations frequently border crop fields. Effective management must take into account the 
interactions of natural and agricultural populations within regional areas as well as the biology, ecology, and 
etiology of regionally diversified giant ragweed populations. The working group objectives are to 1) compile 
and synthesize information on existing systems of ecosystem-based weed management, their economic and 
environmental impacts and rates of user adoption, 2) compile and synthesize regional biological, ecological, 
and management data for giant ragweed accumulated by the participants, 3) develop a conceptual model of 
giant ragweed persistence and spread in the Corn Belt and ecological principles for its management, and 4) 
design new approaches for giant ragweed management that can be integrated with existing tactics, and 5) 
disseminate our results throughout the scientific and grower communities.  

OBJECTIVES: The long-term goal of this networking project is to improve the sustainability of crop 
production in the U.S. Corn Belt by developing principles for ecosystem-based weed management. We will 
use giant ragweed as the target species for developing this concept. We will pool our expertise to develop 
an integrated conceptual model of giant ragweed biology, persistence, adaptation, and spread, using a team 
approach. We will then develop principles for ecosystem-based giant ragweed management tactics based 
on our conceptual model. The objectives of our networking group are to 1) compile and synthesize 
information on existing systems of ecosystem-based weed management, their economic and environmental 
impacts and rates of user adoption, 2) compile and synthesize regional biological, ecological, and 
management data for giant ragweed accumulated by the participants, 3) develop a conceptual model of 
giant ragweed persistence and spread in the Corn Belt and ecological principles for its management, 4) 
design new approaches for giant ragweed management that can be integrated with existing tactics, and 5) 
disseminate our results throughout the scientific and grower communities.  

APPROACH: The proposed activities of this networking group are modeled after the working group concept 
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developed by the National Center for Ecological Analysis and Synthesis (NCEAS) at UC-Santa Barbara. The 
networking group will conduct three one-week long retreats over a period of two years and a final meeting 
coinciding with the 2011 Annual Meeting of the Weed Science Society of America (WSSA). The group will 
consist of the core participants (all PIs on this proposal) and invited collaborators and consultants. Retreats 
will be held at the Mathematical BioSciences Institute in Columbus, OH. The meetings will follow a schedule 
of morning presentations followed by afternoon sessions during which smaller groups develop parts of the 
group project. In the afternoon, the group will come together to share their progress and establish the next 
day's agenda. Homework will be assigned before each meeting. A website will be established to serve as a 
repository for shared data sets, between-meeting communication and preparation, and as a platform for 
interactive collaborative writing. At the first two meetings, participants will compare existing approaches in 
ecosystem-based management in efficacy, ecological and economic impacts, and grower adoption. We will 
explore the effects of strategies based on weed/crop growth differentials (e.g., relative growth stage), 
environmental factors (e.g., thermal time), cropping history and previous weed control measures, and field 
margin management. We will review the collective research of the working group and identify data sets for 
combined analysis. Participants will jointly develop a conceptual model of giant ragweed persistence and 
spread in the Corn Belt. The networking group will identify gaps in knowledge and determine whether these 
can be addressed through additional data analysis or if they will require new data collection. We will identify 
principles for ecosystem-based management of giant ragweed and design new tactics based on these 
principles. At the third meeting participants will focus on preparation of the final products. The synthesis of 
information on the biology, ecology, and management of giant ragweed and development of principles for 
ecosystem-based management will be incorporated into scientific presentations and outreach materials. 
Participants will coordinate and deliver a series of papers on new findings on giant ragweed ecology and 
implications for ecosystem-based weed management at the WSSA meeting in Feb 2011. We will conduct a 
multi-state webinar to provide outreach to growers and consultants. A series of extension fact sheets and a 
teaching module based on our conceptual model will be developed, available on the web in advance of the 
webinar.  

PROGRESS: 2010/01 TO 2011/01 
OUTPUTS: Experts in giant ragweed biology and management from across the North Central region were 
brought together for two 3-day meetings at the Ohio State University to compile and synthesize regional 
biological, ecological, and management data for giant ragweed accumulated by the participants, and 
develop a conceptual model of giant ragweed spread and persistence in the Corn Belt. Participants included 
researchers, extension specialists, teaching faculty, post-doctoral associates, graduate students, and 
undergraduate students from land-grant institutions in Ohio, Indiana, Illinois, Wisconsin, and Iowa, and from 
USDA-ARS. The meetings were held at the OSU Mathematical Biosciences Institute and were facilitated by 
Dr. Joseph Heimlich of the OSU School of the Environment and Natural Resources. The meetings resulted 
in the preparation of three grant proposals to obtain funding for the group's research. The proposals were 
submitted to the USDA-AFRI Climate Change program, the Ohio Agricultural Research and Development 
Center SEEDS program, and the USDA North Central Integrated Pest Management program. The group 
also began planning a symposium on giant ragweed biology and management, to be held at the 2011 North 
Central Weed Science Society Annual Meeting. A spinoff from the project was a special topics course for 
graduate students, HCS 830 "Ecosystem-Based Management of Weedy and Invasive Species", offered by 
the PD during the winter quarter of 2010 in the Department of Horticulture and Crop Science at Ohio State 
University. PARTICIPANTS: Participants included core participants and invited participants. Core 
participants are those who attended all group meetings and/or participated in grant proposals submitted by 
the group (designated as Co-Pd, Collaborator, or both). Invited Participants are those who attended one 
meeting as an outside expert to provide input on the group's projects. Core Participants from Ohio State 
University (name, department, responsibilities): Emilie Regnier, PD, chair of steering committee; Ramarao 
Venkatesh, Research Associate, Horticulture and Crop Science Department, member of steering committee, 
symposium development, herbarium research, Co-PD; Florian Diekmann, Assistant Professor, OSU 
Libraries, member of steering committee, project coordination, online writing collaboration tools, systematic 
literature review methodology, Co-PD; Joseph Heimlich, Professor, OSU-Extension, facilitator, member of 
steering committee; S. Kent Harrison, Professor, Horticulture and Crop Science, review article, symposium 
development, Co-PD; Robin Taylor, Research Scientist, Entomology Department, GIS model development, 
Co-PD; Christopher Holloman, Director Statistics Consulting, statistical model development and online 
survey development, Collaborator; Mark Loux, Professor, Horticulture and Crop Science, extension module 
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development, Co-PD; Leah McHale, Assistant Professor, Horticulture and Crop Science, population genetics 
research development, Co-PD; Kristin Mercer, Assistant Professor, Horticulture and Crop Science, 
population genetics research development, Collaborator; John Cardina, Professor, Horticulture and Crop 
Science, Collaborator, Co-PD; Robert Ford, undergraduate, School of Environmental and Natural 
Resources, GIS research, grant proposal development. Core Participants from collaborating institutions: 
Adam Davis, USDA-ARS Global Change and Photosynthesis Research Unit, demographic modeling, 
extension module; Brian Schutte, USDA-ARS Global Change and Photosynthesis Research Unit, review 
article, symposium development, Collaborator; David Stoltenberg, Professor and Interim Chair, Agronomy 
Department, University of Wisconsin-Madison, teaching module, Collaborator, Co-PD; Kris Mahoney, 
Assistant Professor, University of Wisconsin-Platteville, teaching module; Robert Hartzler, Professor, 
Agronomy Department, Iowa State University, extension module, teaching module, Collaborator. Invited 
participants: David Bell, organic farmer, Ohio; Deborah Stinner, Research Scientist, Entomology, Ohio State 
University; Kristen Gremillion, Associate Professor, Anthropology, Ohio State University, archaeobotany, 
Collaborator; Joseph Bonnell, Program Director, School of Environment and Natural Resources, role of 
extension in ecosystem-based management; Nicholas Read, graduate student (MS), Horticulture and Crop 
Science, Ohio State University, grant proposal development; William Johnson, Professor, Botany and Plant 
Pathology, Purdue University, extension module, Collaborator. TARGET AUDIENCES: Scientists, 
consultants, growers, educators, non-governmental organizations, and students. PROJECT 
MODIFICATIONS: Nothing significant to report during this reporting period.  

IMPACT: 2010/01 TO 2011/01 
Collective review and synthesis of multiple data sets across the region will increase the ability to test 
hypotheses of invasion and persistence, and facilitate development of region-specific management 
strategies for giant ragweed. By expanding our thinking about weed management to consider the 
agroecosystem as a whole, scientists seek not only to contain giant ragweed and reduce current 
infestations, but also to advance the field of ecosystem-based management, improve herbicide stewardship 
and resistance management, maintain no-tillage systems that provide numerous ecosystem services, 
increase grower profitability, and improve environmental quality and human health. The group meetings also 
served as a learning opportunity for post-doctoral associate, graduate student, and undergraduate student 
participants. The Ohio Country Journal reported on the project award (February 2010, page 9, 
http://content.yudu.com/Library/A1md8t/2010FebruaryIssue/resources/in dex.htm).  

PUBLICATIONS (not previously reported): 2010/01 TO 2011/01 
No publications reported this period 

PROJECT CONTACT:  

Name: Regnier, E. E. 
Phone: 614-292-8497 
Fax: 614-292-7162 
Email: regnier.1@osu.edu 
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