CREEP STOP: Integrating Biological, Cultural, and Mechanical Tools for Long-Term Suppression of Creeping Perennial Weeds in northern Great Plains and Pacific Northwest Cropping Systems.

Objectives

1. Determine if strategic grazing and annual forage pasture can be used to prevent, as well as suppress, the infestation of creeping perennials in organic production systems. 
a. Establish if wide-sweep tillage, competitive crops, and sheep-grazed pasture phases can be used to suppress/control Canada thistle and field bindweed in organic grain-based cropping systems following transition, and after several years of crop production, in the northern Great Plains. 
b. Identify which of two competing organic systems (organic rotational no-till with grazing vs. organic till without grazing) generates greatest economic returns. 
2. Identify which combination(s) of biological, cultural, and mechanical practices is(are) best suited for suppression/control of creeping perennials in organic grain and horticultural crop production systems. 
a. Establish if a 2-yr period of intensive tillage using wide sweeps (i.e., noble blade) and/or annual crop pasture can provide effective control of Canada thistle and field bindweed in dryland cropping systems.     

b. Identify how varying tillage intensity, grazing duration and forage type (annual/biennial/perennial), cover crop species, and grain crop selection affects suppression of creeping perennials and non-target weeds.

c. Determine the impact of suppression/control strategies for Canada thistle and field bindweed on economic returns. 

d. Quantify the effect of integrated weed management strategies for creeping perennials on soil quality.   

3. Assess the diversity and spread of creeping perennials within fields and across environmental and management gradients in the northern Great Plains and Pacific Northwest regions. 
a. Determine modes of Canada thistle and field bindweed spread (sexual vs. vegetative) and assess if these modes vary among fields, farms, and regions across the state.

b. Quantify the genotypic and phenotypic diversity, and rhizosphere microbiome structure and functional diversity, among Canada thistle and field bindweed populations.

4. Share knowledge gained from this project with organic farming stakeholders on the strategies and benefits of using integrated weed managements strategies for effective suppression of creeping perennial weeds.
a. Provide direct, hands-on instruction for graduate and undergraduate students contributing to the project. 

b. Develop and deliver curricula on organic farming with a focus on integrated weed management methods to engage undergraduate/graduate students in critical thinking

c. Incorporate locally bred and finished lamb in university dining hall menus to survey acceptance among student consumers. 

d. Design and disseminate transformative extension activities to better inform decisions on the integrated weed management of creeping perennials in organic agriculture.   
1. Project Personnel and Roles

Program Staff and their roles 

Project Director

Dr. Patrick Carr - Superintendent/Associate Professor of Cropping Systems, Montana State University, Central Agricultural Research Center, 52583 US HWY 87, Moccasin, MT 59462. patrick.carr@montana.edu. Dr. Carr will oversee all aspects of this project, provide leadership for Objective 1, 2a, and 2b in central and eastern Montana, co-lead with Drs. Perry Miller and Zach Miller Objective 4a, and contribute to Objective 4b and 4d.  

Co-Project Directors

Dr. Anton Bekkerman - Associate Professor of Agricultural Marketing and Econometrics, Department of Agricultural Economics and Economics, 205 Linfield Hall, Montana State University, Bozeman, MT 59717-2920. anton.bekkerman@montana.edu Dr. Bekkerman provide co-leadership of Objective 1b and 2d, along with Dr. Fuller.

Dr. Mac Burgess - Assistant Professor of ____________________, Montana State University, Department of Plant Sciences & Plant Pathology, 213 Plant BioScience Building, Bozeman MT 59717. mburgess@montana.edu. Dr. Burgess will provide co-leadership of Objective 4b, along with Dr. Estrada, and contribute to Objective 4d.    
Dr. Ian Burke - Associate Professor of Weed Science, Department of Crop and Soil Sciences, Washington State University, P.O. Box 646420, Pullman, WA 99164-6420. icburke@wsu.edu. Dr. Burke will lead activities related to Objective 2a, 2b, and 4d in Washington, as well as contribute to Objective 3 by collecting weed and soil sample collection in that state. 

Dr. Jed Eberly - Assistant Professor of Agronomy and Soil Microbiology,  Montana State University, Central Agricultural Research Center, 52583 US HWY 87, Moccasin, MT 59462. jed.eberly@montana.edu. Dr. Eberly will provide leadership for Objective 2d as well as the soil microbiome component of Objective 3. 

Dr. Heather Estrada - Associate Professor/Agriculture Program Director, Flathead Valley Community College, 346 3rd Avenue East, Kalispell, MT. hestrada@fbcc.edu. Dr. Estrada will co-lead activities with Dr. Burgess under Objective 4b, and contribute to Objective 4a and 4d, as well as Objective 2b in western Montana.

Dr. Kate Fuller -Assistant Professor/Extension Specialist of Agricultural Economics, Montana State University, Department of Agricultural Economics and Economics, P.O. Box 17292, Bozeman, MT 59717-2920. kate.fuller@montana.edu. Dr. Fuller provide co-leadership of Objective 1b and 2d, along with Dr. Bekkerman.
 Dr. John Gaskin - Supervisory Biologist/Research Leader, USDA-ARS Northern Great Plains Agricultural Research Laboratory, 1500 N. Central Avenue, Sidney, MT 59270. john.gaskin@ars.usda.gov.  Dr. Gaskin will lead activities relating to genotyping and phenotyping of creeping perennials, along with mode of spread,  under Objective 3. 

Dr. Greta Gramig - Associate Professor of Weed Ecology, North Dakota State University, Department of Plant Sciences, Loftsgard Hall 474C, Fargo, ND. greta.gramig@ndsu.edu. Dr. Gramig will lead activities related to Objective 2a, 2b, and 4d in North Dakota, as well as contribute to Objective 3 by collecting weed and soil sample collection in that state.
Dr. Emily Glunk - Assistant Professor and Forage Extension Specialist, Department of Animal & Range Sciences, 209 Animal Bioscience Building, Bozeman, MT 59717-2900. emily.glunk@montana.edu. Dr. Glunk will contribute to Objective 1, 2a, and 2b by directing sheep grazing activities at the MSU Central Agricultural Research Center, and to Objective 4a, 4b, and 4d.
Dr. B. Irene Grimberg - Associate Research Professor, Department of Physics, 505 Leon Johnson Hall, Montana State University, Bozeman, MT 59717-3840. grimberg@montana.edu. Dr. Grimberg will serve as the independent evaluator for this project, contributing directly to Objective 4 and providing evaluation leadership, as needed.
Dr. Andrew Kniss - Associate Professor of Weed Science, University of Wyoming, Department of Plant Sciences, AG C 55, Laramie, WY. akniss@uwyo.edu. Dr. Kniss will lead activities related to Objective 2a, 2b, and 4d in Wyoming, as well as contribute to Objective 3 by collecting weed and soil sample collection in that state.   
Dr. Fabian Menalled - Professor of Weed Ecology and Management, Montana State University, Department of Land Resources and Environmental Sciences, 720 Leon Johnson Hall, Bozeman, MT 59717-3120. menalled@montana.edu. Dr. Menalled will contribute to Objective 4a and to 4d in Montana.  
Dr. Perry Miller - Professor of Sustainable Cropping Systems, Montana State University, Department of Land Resources and Environmental Sciences, 334 Leon Johnson Hall, Bozeman, MT 59717-3120. pmiller@montana.edu. Dr. Miller will provide leadership for Objective 1 and 2b in southwest Montana, co-lead with Drs. Carr and Zach Miller Objective 4a, and contribute to Objective 4b and 4d.

Dr. Zach Miller - Superintendent/Assistant Professor of Horticulture, Montana State University, Western Agricultural Research Center, 580 Quast LN, Corvallis, MT 59828. zachariah.mille@montana.edu. Dr. Miller will provide leadership for Objective 2a and 2b in northwest and west central Montana, Co-lead with Drs. Carr and Dr. Miller Objectives 4a, and contribute to Objective 4b and 4d.  
Dr. Tom Murphy - Assistant Professor of Sheep Production, Department of Animal and Range Sciences, 111 Animal Bioscience Building, Montana State University, Bozeman, MT 59717-2900. thomas.murphy12@montana.edu Dr. Murphy will provide overall leadership in animal-related activities of this project under Objective 1, 2, and 4, directing sheep grazing activities in southwest Montana and serving as the project liaison in activities under 4c.   

Dr. Tim Seipel - Assistant Research Professor, Montana State University, Department of Land Resources and Environmental Sciences, 309 Montana Hall, Bozeman, MT 59717. timothy.seipel@montana.edu. Dr. Seipel has a 52% extension appointment and will lead activities under Objective 4, as well as contribute to weed modeling activities related to Objective 1a and 2b. 



