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Project Title: Determining the effectiveness of mustard short-cycle cover crops in managing soil-borne fungal pathogens in cucurbits

Graduate Student Contact Information:
Shaijal Babu Thru Ppoyil 
University of Illinois at Urbana Champaign 
1102 S. Goodwin Ave. Urbana, IL 61801
Phone: (217) 244-8027; Fax: (217) 333-5299; E-Mail: sthrupp2@uiuc.edu

Funding Request: $10,000
Major Professor: Mohammad Badadoost
Project Abstract:
Annual production of cucurbits exceeds 78,000 acres in the Midwest. In Illinois only, about 20,000 acres of pumpkins and 10,000 acres of other cucurbits are produced every year. More than 90% of processing pumpkins are produced and processed in Illinois. Soil-borne fungal pathogens are the most serious threat to cucurbit cultivation in the Midwest, causing up to 100% crop losses. Phytophthora capsici and Fusarium spp. are major soil-borne fungal pathogens in cucurbit fields. There is no resistant cultivar of cucurbits against Phytophthora capsici, and most of cucurbit cultivars are susceptible to Fusarium spp. At present long-term crop rotation, crop sanitation, management of field moisture, and fungicide are used to manage P. capsici and Fusarium spp. Only a very few fungicides are partially effective against P. capsici, and no fungicide is effective against Fusarium spp. This proposal is a two-year project to determine the effectiveness of mustard short-cycle cover crops in managing soil-borne P. capsici and Fusarium spp in cucurbit fields. The specific objectives are: (i) to compare the effects of the planting seasons of mustard on glucosinolate profile and their release in to the soil; (ii) to determine the specific glucosinolates and their concentration in leaves, root and stem; and (iii) to determine the relationship between allelochemical composition, concentration and pest suppression of the chemicals with fungicidal activities for developing biocontrol IPM strategies. The results of this project will be presented and made accessible to the growers and extension personnel and other stakeholders through publications on line and in journals.

Project Title: Using Geographic Information Systems and the Internet to Facilitate a Local Food Distribution System

Graduate Student Contact Information:
Greta Bernatz
St. Mary’s University; 303 W Wabasha, Winona, MN 55987
Phone: (507) 458-4455; E-Mail: gebern07@smumn.edu
Funding Request: $9,463
Major Professor: David McConville
Project Abstract:
The purpose of this project is to implement a local food distribution system that would use the internet to sell local produce in relatively small quantities.  Geographic information systems would be used to calculate efficient pick-up and delivery routes.  This pilot program would target the consumer group who is not willing to make an extra trip to a co-op or farmer’s market in addition to the grocery store and the consumer who is unable or unwilling to make the financial commitment required to participate in a Community Supported Agriculture program.  
Consumers and agriculture producers will establish the value of a standard unit of food and how much of each crop one unit constitutes.  Producers will advertize units of produce through a website that will educate the customer about the farm and producer.  Consumers will purchase units before the growing season and redeem their pre-purchased units as the crops are harvested.  Producers will receive half of the unit value before the growing season and half when the produce is delivered.  Contingency plans will exist to respond to crop shortage, surplus produce, and produce that was pre-purchased but later unwanted.  Feedback from consumers and producers will be reported, and an analysis of transportation costs and fuel use will be conducted. 
By addressing issues of customer choice, convenience, and efficiency, the project aims to test a food distribution model that has potential to increase participation in a local food economy.
Project Title: Farm to ISU: Helping Iowa State University Dining Staff Understand and Grow the Local Food Purchasing Program

Graduate Student Contact Information:
Sue DeBlieck
Iowa State University; 0145 Friley Hall, Ames, IA 50012
Phone: (515) 574-2892; Fax: (515) 294-4016; E-Mail: susandeb@iastate.edu
Funding Request: $9,132
Major Professor: David Plazak
Project Abstract:
At the start of 2007, Iowa State University’s dining services turned a new page by creating the “Farm to ISU” program to increase its purchases of local, sustainable, and organic food to 35 percent ($2.1 million) by 2012.  The program coordinator’s main task has been making connections between ISU Dining staff, farmers, and sustainable agriculture organizations. The goal of this project is to increase the knowledge and resource base of ISU Dining staff in order to foster an institutional culture around, and program ownership of, Farm to ISU, thereby helping ISU Dining grow the program to its 2012 goal.  Creating a program that is successful will make sure that farmers in central Iowa are economically viable and will depend on good relationships between ISU Dining and farmers.  
Project Outcomes:

· Assessment of ISU Dining staff needs for, and interest in growing and maintaining the program
· The creation of a diverse regional farm to college dining program group 
· Increased awareness of the value and importance of local food systems among ISU Dining staff

Project Title: Laboratory, greenhouse and field based assessment of sodium acetate for control of plant bacterial speck disease

Graduate Student Contact Information:
Xin Deng
Kansas State University; 4024 Throckmorton Hall, Manhattan, KS 66506
Phone: (785) 532-2334; Fax: (785) 532-5692; E-Mail: xdeng@ksu.edu
Funding Request: $10,000
Major Professor: Xioyan Tang
Project Abstract:
Pseudomonas syringae bacteria are causal agents of bacterial speck diseases on many crops such as tomato and bean. Conventional control methods such as various bactericide compounds, biological control strains and breeding approaches are not very effective due to the limitations of their uses. Organic growers need better options for dealing with bacterial diseases. Our preliminary results showed that spray of low concentrations of sodium acetate (NaAc, the sodium salt of vinegar) significantly compromised bacterial growth and disease symptom development of Pseudomonas syringae pv. tomato, the causal agent of bacterial speck disease on tomato, suggesting the potential of NaAc as a new method to control Pseudomonas pathogens. To further test the potential of NaAc, there are two objectives in this proposal. 1, we plan to assess and to optimize the NaAc recipes, which include NaAc concentrations, timing of spray and species of pathogens targeted. Preliminary investigation of efficacy of tested recipes will be conducted in the laboratory and greenhouse facilities on the Kansas State University campus in Manhattan, KS. 2, with the conclusions drawn from assessment of greenhouse trials, we will test the optimized NaAc recipes on field trials at the Rocky Ford Research Center Farm in Manhattan and the K-State Horticulture Research and Extension Center in Olathe, KS. Ultimately, we will be able to determine which tested recipes work best against diseases of interest. The success of this research will provide farmers more options in controlling bacterial speck or other diseases and serve as a basis for further research on NaAc recipe as an effective organic bactericide.
Project Title: Epidemiology of the aster yellows phytoplasma: the influence of non-crop hosts on geographic distribution and movement of the pathogen

Graduate Student Contact Information:
Kenneth Frost
University of Wisconsin-Madison; 537 Russel Laboratories, 1630 Linden, Madison, WI 53706

Phone: (608) 262-9914; E-Mail: kfrost@plantpath.wisc.edu
Funding Request: $9,873
Major Professor: Russell Grove

Project Abstract:
Wisconsin carrot fields are threatened annually by the aster leafhopper, which has emerged as the dominant insect pest due to its ability to transmit the aster yellows phytoplasma (AYP). Currently, disease control is achieved through insecticidal sprays that target populations of the aster leafhopper within the susceptible crop. A more comprehensive and sustainable management approach to limit AYP will require a diversified control strategy. AYP persists in the landscape in alternate host plants that may act as the primary inoculum sources where leafhoppers acquire and subsequently spread AYP within and among carrot fields. An improved knowledge of where leafhoppers acquire the pathogen, when they move into susceptible fields, and when they spread the pathogen to crops is critical to understanding and managing the spread of AYP. The outlined research will generate new information about the identity and importance of primary inoculum sources and their role in the spread of disease throughout carrot fields. Specifically, we propose to 1) accurately identify natural sources of AYP in habitats surrounding carrot fields and 2) evaluate AYP genetic variability in the carrot agroecosystem to determine if AYP variability relates to previously described pathotypes. The results will be used to assess local AYP risk based on the habitat immediately surrounding a carrot field in terms of inoculum potential, virulence and insect phenology.  Outcomes from this project will inform growers about the primary sources of AYP in off-crop habitats and will propose methods to determine AYP risk in selected fields. The information produced by this research will improve growers’ abilities to manage off-crop habitat in ways that decrease the accumulation of AYP inoculum the local environment, which will contribute to long-term, sustainable carrot production through reductions in insecticide inputs.  The results of this project will be conveyed to growers and the public through professional and extension presentations, and peer-reviewed scientific articles.

Project Title: Reducing cost to livestock producers: Very large scale aerial (VLSA) imagery compared to traditional range field monitoring methods

Graduate Student Contact Information:
Amanda Gearhart
North Dakota State University; PO Box 1377, Hettinger, ND 58369
Phone: (701) 567-4323; Fax: (701) 567-4327; E-Mail: amanda.gearhart@ndsu.edu
Funding Request: $9,870
Major Professor: Christopher Schauer
Project Abstract:
One of the biggest challenges to rangeland monitoring is finding a cost and time effective method to monitor millions of acres. Traditionally, field monitoring methods have taken large amounts of time, skill, and labor. North Dakota State University was approached independently by three grazing associations (Grand River, McKenzie and Medora) that are comprised of members from Montana, North Dakota and South Dakota to conduct unbiased, third part range monitoring on the Dakota Prairie National Grasslands. We will work with the grazing associations and their associated Forest Service ranger districts to provide data collected both on-the-ground and by aerial imagery. This rancher-initiated project seeks to reduce the costs and time associated with range monitoring by using very large scale aerial (VLSA) imagery. This true color photography has a ground sample distance (GSD) of ≤1mm. VLSA imagery will be analyzed for species compostion, bare ground, and biomass production and compared to data collected on the ground. R2 coefficients will be determined to predict the accuracy of VLSA imagery compared to traditional field monitoring methods.
Project Title: Recycling nutrients with cover crops to decrease hypoxia/eutrophication while promoting sustainable crop production

Graduate Student Contact Information:
James Hoorman
Ohio State University; 22133 TR 60 Jenera, OH 45841-
Phone: (419) 421-7255; Fax: ; E-Mail: hoorman.1@osu.edu
Funding Request: $10,000
Major Professor: Rafiq Islam
Project Abstract:
Agricultural systems that mimic the natural environment tend to be more sustainable while high input production systems have more problems with eutrophication and hypoxia. Nutrient losses occur due to a lack of continuous living crops to absorb or recycle excess nutrients. Continuous living covers more closely mimic a natural system. No-till farming with a cover crop improves the profitability of agriculture because fewer nutrients are wasted through erosion, leaching, and volatilization; and more nutrients are actively stored long-term in soil as organic forms. The sustainability of cropping systems is directly linked to organic matter (SOM) which is a core indicator of soil quality. The proposed collaborative research involving farmers will study the recycling of swine and dairy manure nutrients compared to commercial fertilizers in a corn-soybean rotation with three cover crop systems (bare, annual ryegrass, and cereal rye) on Hoytville soils in Northwest, Ohio. Famers will gain knowledge, awareness, skills, and change their attitude (KASA) on the Ag environmental impact on water quality they are having with their current farming techniques. Furthermore, they will be able o plan and harvest cover crops for forages and learn how to recycle manure and fertilizer nutrients. Intermediate outcomes will include farmers planting 5,000 acres of cover crops with no-till grain production each year in the Grand Lake St. Marys (59,000 acre watershed) over three years (2008-2010). Long-term outcomes will include an increase of 25% (15,000 acres) no-till/cover crops acres planted with a 50% reduction in nitrogen and phosphorus total maximum daily loads to Grand Lake St. Marys. These farmers will become statewide and national models on how to successfully reduce eutrophication of surface waters while promoting sustainable production.

Project Title: Assessing Reduced-risk Insecticides and Refining Distribution and Phenology Models to Improve Management of Oriental Fruit Moth (OFM) in Apples and Peaches

Graduate Student Contact Information:
Moneen Jones 
University of Illinois at Urbana Champaign; 1102 S Goodwin Ave, 
Urbana, IL 61801
Phone: (217) 333-7512; E-Mail: mmjones2@uiuc.edu
Funding Request: $10,000
Major Professor: Richard Weinzierl
Project Abstract:
With the help of 8 growers, we will (1) use on-farm trials to evaluate reduced-risk insecticides for management of OFM and other key pests in peach and apple orchards; and (2) use pest and weather monitoring to evaluate/improve models of the distribution and phenology of OFM for its more efficient management.  We will communicate these results (along with concurrent non-SARE research findings) to grower audiences to aid >50 growers to (1) choose among reduced-risk insecticides and other tactics for improved pest management and reduced negative impacts; and (2) increase use of monitoring and phenology models for pest management decisions.  This work is necessary because increased losses to OFM threaten the viability of apple and peach production, creating an urgent need for improved and sustainable management strategies.  Maintaining the viability of apple and peach production on diversified small farms allows them to contribute to rural and urban economies and quality of life by providing jobs, healthful local produce, and direct contact between producers and consumers at on-farm and farmers markets.  Insecticide evaluations will use reduced-risk and standard treatments and untreated checks, with evaluations of pest and beneficial insect densities and fruit damage.  Pheromone traps, temperature sensors, and degree-day calculators will be used to assess OFM distribution and phenology and determine the accuracy of existing models.  Information will be delivered directly to growers via off-season extension programs, summer field days, newsletters, and research reports.  Surveys of grower knowledge, attitudes, and practices will be conducted before and after the project (field research and dissemination of information) is completed.
Project Title: Treatment of Agricultural Runoff Using Filter Strip

Graduate Student Contact Information:
Rebecca Larson
Michigan State University; 6 Farrall Hall, East Lansing, MI 48823-1323
Phone: (248) 917-4822; Fax: (517) 432-2892; E-Mail: larsonre@msu.edu
Funding Request: $10,000
Major Professor: Steven Safferman
Project Abstract:
Agricultural runoff poses potential for environmental contamination.  Potential sources of nutrients and pollutants within agricultural runoff include animal waste, feed, bedding, pesticides, herbicides, additives, production byproducts and many of the other products (chemical and biological) used in agricultural settings.  This study aims to reduce the environmental impact by treating this runoff with an agricultural filter strip.  Filter strips will provide treatment through plant uptake mechanisms, soil filtration, sediment removal (from vegetation and soil filtration) and biological activity associated with microbial digestion and degradation.  Objectives include determining the percent removal of the water quality evaluation parameters, performance of the treatment strip throughout seasonal variations and treated runoff concentrations adequate for groundwater infiltration.  Evaluation of these goals will require monitoring and testing for a two year period.  Filter strips have been constructed to engineering standards set by the Michigan branch of the USDA NRCS.  Monitoring of water quality parameters prior to treatment and after treatment (water that has infiltrated through the vegetation and soil) will provide the necessary data for performance evaluation.  Technology performance will be evaluated and documented with published reports and the knowledge provided to educators around the state.  Dispersion of knowledge to farmers and the related agencies, who provide information and funding to farmers, will increase the quality of runoff to reduce the environmental footprint of the agricultural industry.  Filter strip performance evaluations will provide data so that regulatory agencies can determine its utility for reducing potential farm violations associated with contamination.  Filter strips are also an economically feasible treatment option, thereby reducing costs to farmers associated with runoff treatment.
Project Title: Best Organic Management and Marketing Practices in Michigan

Graduate Student Contact Information:
Lourdes Matrinez
Michigan State University; 329 Natural Resources Building, 
East Lansing, MI 48823

Phone: (517) 432-6143; E-Mail: marti617@msu.edu
Funding Request: $9,950
Major Professor: James Bingen
Project Abstract:
As the demand for organic fresh produce continues to grow, wholesale and retail dealers based in the Midwest report an interest in sourcing more fresh produce from organic farmers in the region. However, small-scale organic farmers in the Midwest have not become engaged in wholesale-retail marketing.  In Michigan, most organic farmers have developed diversified marketing strategies that depend upon making production decisions related to different, but largely direct marketing outlets. Thus, efforts to expand the participation of organic farmers in Midwest wholesale-retail markets must understand the ways in which organic farmers combine and adapt production and market decisions to develop diversified marketing strategies. This project identifies and documents five Michigan cases of best diversified organic management and marketing practices and strategies. These cases are developed around the following types of operations: vegetable-fruit, vegetable-floriculture, field crop-vegetable, field crop-livestock/poultry, and fruit-livestock/poultry. These cases will help both organic and conventional farmers who are thinking about incorporating organic practices in their operations adapt the case information to enhance their marketing options. In addition, by bringing farmers and produce buyers together in the research process, new relationships may be created that help to expand the availability of locally-grown organic produce in the region. The method used in this project should also be applicable in other parts of the region.
Project Title: Sustaining Farmers Markets that Serve Low-Income Consumers
Graduate Student Contact Information:
Dru Montri
Michigan State University; 131 Natural Resources, East Lansing, MI 48824-
Phone: (517) 599-0036; Fax: (517) 353-8994; E-Mail: dnmontri@msu.edu
Funding Request: $9,995
Major Professor: Dr. Kimberly Chung
Project Abstract: 
“Sustaining Farmers Markets that Serve Low-income Consumers” is designed to explore the conditions and constraints that farmers face when participating in farmers markets in low-income areas.  The recent proliferation of farmers markets, and subsequent competition for farmers, has made it increasingly difficult for these markets to identify farmers who will commit to selling there.  The goal of this research is to uncover farmers’ perspectives on their decision-making and thus aims to inform market managers of key factors associated with (1) farmers recruitment and retention to markets located in low-income areas and (2) farmer participation in on-site Electronic Benefit Transfer (EBT) redemption programs.  Five Michigan farmers markets will be selected as case studies.  Qualitative research methods will be used to conduct approximately 25 in-depth interviews with farmers.  The researchers, together with participating farmers and market managers, will use the results to engage in dialogue and co-learning as a means to explore the conditions necessary to sustain farmer participation in low-income areas.  In the short-term, it is expected that farmers will gain an increased awareness of their individual and collective concerns regarding their commitment to farmers markets in low-income areas.  Market managers will gain a greater understanding of the factors influencing farmer recruitment and retention and farmer attitudes regarding EBT programs.  In the intermediate term, it is anticipated that the process will lead to new conditions and practices to support farmers that sell at these markets.  Project outcomes are particularly relevant to farmers because they have the potential to increase farmer revenue from EBT sales, lead to systemic changes that will improve the markets they select as direct marketing outlets, and enhance their quality of life.  Evaluation of progress will be measured using indicators at each stage of the research.  In addition, farmers will be offered the opportunity to review final project outputs and provide feedback to guarantee a balanced presentation.  
Project Title: Floristic Quality of Native Tallgrass Pastures in Eastern South Dakota
Graduate Student Contact Information:
Matthew Nelson
 South Dakota State University; Box 2170 Brookings, SD 57007-
Phone: (605) 688-5441; Fax: (605) 688-6170; E-Mail: matthew.nelson75@gmail.com
Funding Request: $10,000
Major Professor: Alexander Smart
Project Abstract: 
Project title: Floristic Quality of Native Tallgrass Pastures in Eastern South Dakota. Project outcomes: 1) floristic quality inventory on 16 cooperating producer’s pastures in eastern South Dakota, 2) 16 educated ranchers, 10 state and federal agency staff, and the scientific community on past management influences on native tallgrass prairie diversity and 3) development of ecological site descriptions and plant community models.  Historic overuse of herbicides and heavy grazing has influenced natural diversity and quality of pasturelands in eastern South Dakota.  Floristic quality inventories are needed to assist state and federal agencies in prioritizing conservation practices to enhance native grasslands and control invasive species.  Rancher interviews will be used to determine past land use practices (herbicides and grazing) and botanical surveys will be used to calculate floristic quality index.  Quality control of collected data and data analysis will be conducted by the graduate student and supervising faculty to ensure that results meet standards of appropriate peer reviewed journals.  Presentations produced as well as feedback from ranchers/land managers will provide partial evaluation of the success of educational efforts.  Roundtable discussions with natural resource agencies, landowners, and university personnel will lead towards developing ecological site descriptions, plant community models, and conservation policies for native pasturelands in eastern South Dakota.
Project Title: Determination of the relationship between soil nutrients, mycorrhizae, and plant health in organic blueberry production

Graduate Student Contact Information:
Jesse Sadowsky
Michigan State University; 104 Center for Integrated Plant Systems,

East Lansing, MI 48824
Phone: (517) 355-7539; Fax: (517) 353-1781; E-Mail: sadowsky@msu.edu
Funding Request: $9,900
Major Professor: Annemiek Schilder 
Project Abstract:
Organic blueberry acreage is less than 0.3% of total blueberry acreage in Michigan. Growers are limited by lack of knowledge on organic practices, particularly nutrient management. Ericoid mycorrhizal (ERM) fungi are root symbionts that have the ability to take up unmineralized nitrogen and phosphorus and transfer these to plants. ERM are stimulated by organic practices and provide greater benefit to plants under organic management. Objectives of this project are to 1) Survey mycorrhizal infection levels in organic and conventional fields and nursery plants in Michigan, 2) Determine interaction between mycorrhizae, site characteristics, and plant health, and 3) Compare the effect of different organic nutrient sources and mycorrhizal inoculation on plant growth and nutrient status of young blueberry plants in greenhouse and field studies. This project will examine the impact of different organic fertilizers on blueberry plant growth and mycorrhizal development, and the contribution of mycorrhizae to plant growth, plant health and yield in conventional and organic blueberry sites. These results will help growers make decisions on how to harness this naturally mutualistic interaction such that nutrient management in organic fields is optimized. Results of this project will be disseminated via meetings, publications, extension articles, and online. Project outcomes will increase growers’ understanding of methods of organic blueberry production, which have potential to provide economic opportunities for farmers, lessen environmental impacts, and ultimately facilitate a more sustainable means of blueberry production in the North Central Region.
Project Title: Evaluation soil quality and lead in Chicago community and school gardens
Graduate Student Contact Information:
Laura Witzling 
University of Illinois; 801 E Washington St, Urbana, IL 61801-
Phone: (414) 238-3431; E-Mail: lwitzli2@uiuc.edu
Funding Request: $9.857
Major Professor: Michelle Wander 
Project Abstract:
“Evaluating soil quality and lead in Chicago community and school gardens” will aid community and school garden programs in Chicago by offering them educational materials, soil quality evaluations based on testing in their gardens, and demonstrations in an effort to keep lead in their gardens at levels that do not harm human health or plant productivity. Chicago has more than 50 urban agricultural projects, many of which provide a source of local, sustainable food for city-dwellers. While the gardens provide so many benefits, they may be at risk of lead pollution. This project will test the soil of approximately 30 different such projects for lead with a chemical analysis of soil and plant material, and with a nematode bioassay. We will use the different methods for testing lead in order to compare them and determine which is the most meaningful and easy to use. We will also analyze the soil for nematode community structure in select gardens, in order to compare how it differs between lead polluted and non-lead polluted gardens. Involved gardeners will be given tailored information about how to improve their soil at the end of the project and invited to a meeting to discuss the results with gardeners across the city. Demonstrations about the experiment will also be given for students of participating teachers. Finally, in conjunction with the Chicago nonprofit Openlands, educational materials about soil quality will be created. Project results will be evaluated based on completion of soil recommendations, materials for Openlands, and a scientific paper.  We will also evaluate participation of gardeners at the final meeting and have the involved gardeners and teachers  complete surveys. Project progress will be monitored through biweekly observations of the plots and contact with participants. Project outcomes will help users of city gardens by giving them the information they need to improve their soil, and possibly increase productivity/profitability.
Project Title: Soil fertility and weed management in longterm conventional and organic crop rotations

Graduate Student Contact Information:
Sam Wortman
University of Nebraska - Lincoln; 279 Plant Science, Lincoln, NE 68583-0915
Phone: (402) 981-8037; Fax: (402) 472-7904; E-Mail: swortman@bigred.unl.edu
Funding Request: $10,000
Major Professor: Charles Francis
Project Abstract:
This project will increase our knowledge of soil fertility, weed population mechanisms and biodiversity in sustainable crop rotations, and encourage producers in the Midwest to improve planning for long-term crop rotations. Results will be especially useful to organic farmers who often rely on sustainable crop rotations to meet soil fertility, weed management and yield goals. This project will provide knowledge to farmers on the long-term benefits of diverse crop rotations, and will promote transition to flexible roationa that will sustain improved soil fertility, weed management, crop yields, and farmer income. There is currently a strong need for research on long-term crop rotations. Despite the heavy push to intensify crop production throught he heavy, even excessive use of chemical inputs, the long-term benefits in terms of soil fertility and weed pressure plus a profitable bottom line make a strong case for sustainable long-term roatations. We will demonstrate how improvements in weed control and soil fertility in rotations will directly imporve crop yields, profitability, and sustainable land use. These benefits may also translate into fewer farm consolidations, more people on the land and stronger rural communities. In the fall of 2008, we will compile thirty-two years of data from a long-term roation study at the University of Nebraska-Lincoln. We have information on yielf, soil fertility and weed pressure in fifty-two research plots with four replicates of: two conventional rotations and two organic rotations. Project outcomes will be evaluated with the help of a five-farmer consultant team and farmer surveys to gauge attitudes toward sustainable crop rotations. In order to meet the desired project outcomes, we will publish one or more journal articles and conduct several extension workshops to inform farmers on the results of this long-term roation study.
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