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WERA-1017 goals: 


 


1. Increase participants’ skills, knowledge, and awareness of regional/national IPM issues, systems, and 


strategies. 


 
Montana’s Integrated Pest Management Program has two primary and two secondary foci: 


Agronomic Crops, Communities, Pest Diagnostic Facilities, and Pesticide Applicators. As detailed below, 


our team of experts have made significant progress educating citizens of Montana including farmers, 


county extension agents, agricultural professionals, pesticide applicators, and home and landowners 


about IPM principles. We cooperate widely with private and government agencies ranging from the 


Montana Nursery and Landscape Association, county weed districts, and Housing Authorities, to the 


Montana Department of Agriculture and APHIS-PPQ. We have excellent cooperative relationships with 


neighboring states especially Idaho, Utah and Nevada, and conduct a number of interdisciplinary training 


opportunities in cooperation with other states. The PestWeb was an invaluable resource for wheat 


growers and their advisors to monitor populations of the Orange Wheat Blossom Midge. The service was 


expanded in 2018 to 19 Montana and 20 North Dakota Counties, with 1,300 users of the website. A 


hands-on workshop with a focus on entomology included perspectives from colleagues in Colorado, 


Nebraska, and from Monsanto. Participants influenced decisions on over 876k acres. In addition to 


standard extension methods such as presentations and use of media, we had an app released in 2018 


that was used for 190 samples, mostly for plant identification. We are also expanding our production of 


video content based on feedback from our stakeholder advisory committee and filmed content for three 


videos. Our Schutter Diagnostic Laboratory processed 2967 samples for plant disease, insect, weeds, 


mushrooms, herbicide injury, and abiotic causes during the reporting period and feedback from our 


annual client survey consistently indicates the lab and the IPM personnel associated with the lab is an 


invaluable resource for the state. The estimated economic impact of the lab in 2018 was over $7.5 million. 


We are expanding our services to local foods production based on perceived need measured in multiple 
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surveys by extension specialists. We distributed diagnostic tests for rapid plant diseases in county 


extension offices (Tobacco mosaic virus, fire blight, and late blight). These kits helped increase the 


authoritativeness of the county agent in identifying plant diseases and provide management 


recommendations to clients without delays caused by submitting a physical sample to the diagnostic lab 


for testing. The Pest Management Tour for pesticide applicators was held in six counties with 160 


participants. Due to increased sample submission of herbicide injury (90% increase from 2013 to 2018), a 


hands-on workshop was developed and delivered in 13 workshops reaching over 500 participants. A 


written guide is also being developed. 


 
 


2. Increase relevance of federal and regional IPM RFA’s, programs, and policies to better align them 


with regional stakeholder needs. 


 
Montana has participated in Pest Management Strategic Plans for Pulse Crops and Wheat in recent 


years. We participate in regional and national committees including WERA-97, WERA-1017, the 


NCIPMC’s Pulse Crop Working Group, etc. to provide feedback to agencies. We hold an annual 


stakeholder advisory meeting where representatives from all major foci of the project are represented 


including state and federal agencies. 


 
3. Enhance collaboration, sharing of ideas, and hence creation of regional outputs such as multi-state 


grants and shared outreach materials. 


 
• In July of 2018, a 2 day IPM Horticultural Workshop was hosted in Missoula, MT. 33 extension 


agents from Montana and Idaho along with level three Montana Master Gardeners attended. 


Presentations included: ‘Plant disease diagnostic kits for rapid diagnosis,’ ‘How do herbicides kill plants?’, 


‘Organic pest management for gardens and orchards’ and ‘Facts and myths of western spiders,’ among 


other topics. 95% of those surveyed either somewhat or strongly agreed to the statement “The education 


content of this session…helped me better understand the issues surrounding urban pests and plant 


disease.” 


 
• The IPM Workshop: Entomology was held on June 18 and 19th of 2018.Topics included were 


floral biodiversity, insecticide modes of action, wheat stem sawfly. Ten workshop participants managed 


>876k acres. 95% of respondents to the survey replied that by attending the IPM workshop it had 


improved their ability to present IPM alternatives to customers. 


 
• Information from Montana was included in the Guide: apple maggot, spotted-wing drosophila, 


codling moth, and other relevant insect pests in tree fruits. 95 copies of the Intermountain Tree Fruit 


Guide were distributed to County Extension Agents and Fruit Tree Producers in the Fall of 2018. 


 
• Dr. Cathy Cripps of Montana State University presented a talk on on Native Mycorrhizal Fungi 


and Whitebark Pine Restoration at the Utah State Forestry Learn at Lunch webinar with 291 attendees. 


34% surveyed indicated that they were involved with arboriculture. 


 
 


4. Improve coordination of IPM programs that address on-going, emerging and other critical pest and 


related environmental issues. 


 
Several PIs have grant active research and extension programs addressing emerging and critical pest 


issues including invasive grasses, pulse crop root rots, alfalfa weevil, nontarget herbicide injury, herbicide 


resistant weeds, and First Detector training. These programs are funded by state, regional, and federal 


grant agencies such as the Montana Wheat and Barley Committee, the Montana Noxious Weed Trust 


Fund, the Western Region IPM Center, and USDA-NIFA, among others. 


 


 







Accomplishments 
 


 
Total number of peer-reviewed publications:22 


Total number of non-peer reviewed publications: 77 


Total number of presentations: 67 + 11 appearances on Montana Ag Live (Montana PBS) =78 total 


presentations 


Total number of people reached during this reporting period: 3,872 + Montana Ag Live (20,000/episode) 


220,000 = 223,872 


 
Publications 


Peer reviewed publications 


1. Smith, D., Wise, K., Freije, a., Sisson, A., Friskop, A., Tenuta, A., Byamukama, E., Marshall, J., 


Burrows, M., Mueller, D. A Farmer’s Guide to Wheat Diseases. APS Press (in press) 


2. Burrows, M., Chen, W., Harveson, R., Pasche, J., Porter, L. Compendium of Pea Diseases and 


Pests. APS Press. (in final review) 


3. McKenzie, S., Parkinson, H. h., Mangold, J., Burrows, M., Ahmed, S., Menalled, F. Perceptions, 


experiences, and priorities supporting agro-ecosystem management decisions differ among 


agricultural producers, consultants, and researchers. Sustainability. 


4. Friskop, A., Shashi, Y., Gudmestad, N. C., Fuller, K. B., Burrows, M. Low Benefits from Fungicide 


Use on Hard Red Wheat in Low-Disease Environments. Plant Health Progress, 19(4), 288-294. 


5. Owati, A., Agindotan, B., Burrows, M. First Microsatellite Markers Developed and Applied for the 


Genetic Diversity Study and Population Structure of Didymella pisi Associated with Ascochyta 


Blight of Dry peas in Montana. Fungal Biology. 


6. Agindotan, B., Finoglio, J., Najib, M., McPhee, K. E., Burrows, M. (in press). First report of Bean 


leafroll virus in chickpea, lentil, and dry pea in Montana. Plant Disease 


7. Owati, A., Agindotan, B., Burrows, M. (2018). Owati, A, B. Agindotan, M. Burrows. 2018. 


Characterization of fungi species associated with Ascochyta blight of field peas in Montana. 


Poster 317-P. July 29-Aug 3, 2018. Boston, MA.. Plant Disease. 


8. Robertson, H., Waterhouse, R., Walden, K., Ruzzante, L., Reijnders, M., Coates, B., Legai, F., 


Gress, J., Biyiklioglu, S., Weaver, D., Wanner, K., Budak, H. (2018). Genome sequence of the 


wheat stem sawfly, Cephus cinctus, representing an early-branching lineage of the Hymenoptera, 


illuminates evolution of hymenopteran chemoreceptors. Genome Biology and Evolution, 10(11), 


2997-3011. 


9. Davis, S., Mangold, J., Menalled, F., Orloff, L. N., Miller, Z., Lehnhoff, E. (2018). A meta-analysis 


of Convolvulus arvensis (field bindweed) management in annual and perennial systems. Weed 


Science, 66(4), 540-547 


10. Davis, S., Mangold, J., Menalled, F., Orloff, L. N., Miller, Z., Lehnhoff, E. (2018). A meta-analysis 


of Canada thistle (Cirsium arvense) management. Weed Science, 66(4), 548-557. 


11. Mangold, J., Fuller, K. B., Davis, S. C., Rinella, M. J. (2018). The economic cost of noxious 


weeds on Montana grazing lands. Invasive Plant Science and Management, 11, 96-101 


12. Menalled, U. D., Davis, S. A., Mangold, J. (2018). Running off the road: roadside non-native 


plants invading mountain vegetation. Invasive Plant Science and Management, 11, 101-106. 


13. Ehlert, K., Thorton, A., Mangold, J., Menalled, F., Miller, Z. (in press). Temperature effects on 


three Bromus tectorum (cheatgrass, downy brome) populations inoculated with the fungal 


pathogen Pyrenophora semeniperda. Invasive Plant Science and Management. 


14. Ehlert, K., Mangold, J., Menalled, F., Miller, Z., Dyer, A. (in press). Seeding, herbicide, and 


fungicide impact on perennial grass establishment in cheatgrass infested habitats. Ecological 


Restoration. 







15. McDougall, K. L., Lembrechts, J., Rew, L., Haider, S., Cavieres, L. A., Kueffer, C., Milbau, A., 


Naylor, B. J., Nuñez, Martin A., Pauchard, A., Seipel, T., Speziale, K. L., Wright, G. T., Alexander, 


J. M. (2018). Running off the road: roadside nonnative plants invading mountain vegetation. 


Biological Invasions, 20(12), 3461–3473. https://doi.org/10.1007/s10530-0181787-z 


16. Adhikari, S., T. S., Menalled, F., Weaver, D. (2018). Farming system and wheat cultivar affect 


infestation of, and parasitism on, Cephus cinctus in the Northern Great Plains. Pest Management 


Science, 74(11), 2480-2487. https://onlinelibrary.wiley.com/doi/full/10.1002/ps.4925 


17. Haider, S., Kueffer, C., Bruelheide, H., Seipel, T. F., Alexander, J., Arevalo, J., Cavieres, L., 


McDougall, K., Milbau, A., Naylor, B., Rew, L., Speziale, K., Pauchard, A. (2018). Mountain roads 


and non-native species modify elevational patterns of plant diversity. Global Ecology and 


Biogeography, 27(6), 667-678. https://doi.org/10.1111/geb.12727 


18. Ishaq, S., Seipel, T. F., Yeoman, C., Menalled, F. Rhizosphere bacterial communities of wheat 


vary across the growing season and among dryland farming systems. 


19. Rhanabhat, N., T. Seipel, E. Lehnhoff, Z. Miller, K. Owen, F. Menalled, M. Burrows. 2018. 


Weather and alternative hosts surrounding wheat influences wheat curl mite (Aceria tosichella 


Keifer) infestation and wheat streak mosaic virus infection during autumn in Montana, USA. Plant 


Dis. 102: 546-551. (Editor’s Pick) https://doi.org/10.1094/PDIS-06-17-0782-RE 


20. Owati, A, B. Agindotan, M. Burrows. 2018. First Microsatellite Markers Developed and Applied for 


the Genetic Diversity Study and Population Structure of Didymella pisi Associated with Ascochyta 


Blight of Dry peas in Montana. Fungal Biology (submitted). 


21. Friskop, A., S. Yellareddygary, N. Gudmestad, M. Burrows. 2018. Low benefits from the from 


fungicide use in hard red wheat in the absence of disease. Plant Health Progress. 19:288-294. 


doi:10.1094/PHP-06-18-0028-RS 


22. Agindotan, B., J. Fenoglio, M. Najib, K. McPhee, and M. Burrows. 2018. First report of Bean 


leafroll virus in chickpea, lentil, and dry pea in Montana. Plant Disease. (accepted 


Extension Publications 


1. Kerzicnik, L. M. (2018). Fall 2018 Newsletter for AMTOPP_To treat or not to treat 


2. Eilers, S. E., Grimme, E., Kerzicnik, L. M., Orloff, L. N., Day, T., Palmer, D. (2018). 2019 


Calendar - Pests in the Garden. Bozeman, MT: Montana State University Extension 


3. Kerzicnik, L. M. (2018). Summer 2018 Newsletter for AMTOPP 


4. Kerzicnik, L. M. (2018). Tarantulas in Montana. Plant Sciences Monthly Newsletter 


5. Day, T. (2018). Day_2018_You can grow blackberries (December 2018 ed.). PSPP Newsletter. 


6. Day, T. (2018). Day_2018_Mulching Your Plants for Winter (November 2018 ed.). PSPP 


Newsletter. 


7. Day, T. (2018). Day_2018_Spooky Plants (October 2018 ed.). PSPP Newsletter 


8. Day, T. (2018). Day_2018_Bees, Wasps and Yellow Jackets (September 2018 ed.). PSPP 


Newsletter. 


9. Day, T. (2018). Day_2018_Water Efficiently this Year (June 2018 ed.). PSPP Newsletter. 


10. Tharp, C. I. Paraquat Mitigation Measures Approved by EPA. Montana IPM Bulletin: Fall 2018 


(vol. Fall 2018). Bozeman: Montana IPM Bulletin. 


http://www.pesticides.montana.edu/news/bulletins.html 


11. Tharp, C. I. Agent Update for Fall 2018. PSEPInsider (vol. Fall 2018). Bozeman: PSEPInsider. 


103 Animal Bioscience Building 


Media 


1. Tharp, C. I. Fumigation Trainings Offered Across Montana. MSU News. Bozeman: MSU NEWS. 


msunews.com 


2. Tharp, C. I. Pest Management Tour Offered Across Northwestern MT. MSU News. Bozeman: MSU 


NEWS. MSU NEWS DOT COM 


Montana Ag and Urban Alerts 


1. Section 18 label for using Esplanade 200 SC (indaziflam) to control ventenata and medusahead 


08/02/2018 / Jane Mangold 



http://www.pesticides.montana.edu/news/bulletins.html





2. The Montana Pesticide Waste Disposal Program and 2018 Disposal Sites 07/10/2018 / Cecil 


Tharp 


3. Cephalosporium stripe in winter wheat widespread 07/09/2018 / Mary Burrows 


4. Agricultural Establishments should only use Expanded WPS Materials when Training 


Workers/Handlers. 07/03/2018 / Cecil Tharp 


5. Disease update for cereals and pulses 06/21/2018 / Mary Burrows 


6. Update to pulse fungicide table 06/20/2018 / Mary Burrows 


7. Fungicide tables - wheat, pulses 06/19/2018 / Mary Burrows 


8. Some abiotic damage on wheat prevalent in the state 06/19/2018 / Mary Burrows 


9. Powdery mildew is widespread on wheat in the state 06/19/2018 / Mary Burrows 


10. Herbicide Carryover in Pulse Crops 06/15/2018 / Lesley Orloff 


11. Frost damage and some damage to anticipate in the coming week 06/14/2018 / Mary Burrows 


12. Ascochyta on Pulse Crops 06/13/2018 / Eva Grimme 


13. Time to Monitor Alfalfa for Weevil Damage 06/11/2018 / Kevin Wanner 


14. Abiotic and biotic diseases of cereal grains 06/07/2018 / Mary Burrows 


15. Seasonal Needle Drop 10/05/2018/Eva Grimme 


16. Leaf Scorch 07/27/2018/Eva Grimme 


17. Snow Molds in Lawns 03/27/2018 / Eva Grimme 


18. Fire Blight - Symptoms and New Resources 5/15/2018/Eva Grimme 


19. Elm Seed Bug 9/25/2018/Laurie Kerzicnik 


20. Cat Faced Spiders 9/10/2018/Laurie Kerzicnik 


21. Seed Bugs invading buildings/9/07/2018/Laurie Kerzicnik 


22. Hobo Spiders 8/21/2018/laurie Kerzicnik 


23. Social Wasps 7/31/2018/Laurie Kerzicnik 


24. Aspen Blotch Leafminer 7/26/2018/laurie Kerzicnik 


25. Solfugids 7/11/2018/Laurie Kerzicnik 


26. Earwigs 6/29/2018/laurie Kerzicnik 


27. White Satin Moth caterpillars 6/15/2019 


28. Herbicide Injury to ornamental plants 6/12/2018/ Noelle Orloff 


29. May/June Beetles_statewide 6/08/2018/Laurie Kerzicnik 


30. Home-Invading Weevils_statewide 06/06/2018 


31. Sculptered pine borer 5/03/2018/Laurie Kerzicnik/ 


32. 2018 Pesticide Education Program Train-the-Trainer Update 7/16/2018/Cecil Tharp 


33. Pesticide Applicators should be aware of new WPS Requirements as of January 1st, 


2018. (Pesticides) Cecil Tharp 


34. 2019 Crop and Pest Management School 12/22/2018 / Kevin Wanner 


35. EPA Mitigation Measures Approved by EPA  11/19/2018 / Cecil Tharp 


36. Fumigant Trainings offered Across Montana. 08/17/2018 / Cecil Tharp 


37. Labops Black Grass Bugs Damaging Pasture and Range Grasses 06/02/2018 / Ruth O'Neill 


38. Pythium root rot active on many crops 05/21/2018 / Mary Burrows 


39. Entomology IPM training opportunity for CCAs, county agents, other agricultural professionals 


05/18/2018 / Mary Burrows 


40. Winter-Killed Crested Wheatgrass and Yellow Alyssum 05/18/2018 / Lesley Orloff 


41. Lentil Roll Timing 05/15/2018 / Eva Grimme 


42. "Chickpea seeding date 05/14/2018 / Mary Burrows " 


43. Decreasing Pesticide Impacts to Pollinators: Best Management Practices and FieldWatch 


05/08/2018 / Cecil Tharp 


44. NDSU crop pest report 05/03/2018 / Mary Burrows 


45. Wheat fungicide table for 2018 04/20/2018 / Mary Burrows 


46. Snow mold in winter wheat this spring 04/20/2018 / Mary Burrows 


47. Online tools for cropping decisions. 04/13/2018 / Mary Burrows 


48. Worker Protection Standard Trainings (WPS) across Montana 04/06/2018 / Cecil Tharp 







49. Public comment period, risk assessment for four neonicotinoid insecticides 


01/30/2018 / Ruth O'Neill 


50. Bat Standards Course Offered by NWCOA 01/19/2018 / Cecil Tharp 


51. Reoccurrence of new pest - pea weevil in Montana 01/16/2018 / Mary Burrows 


52. New RMA statement for chickpea: organic grower’s options 01/12/2018 / Mary Burrows 


53. pine needle scale 10/18/2018/ Laurie Kerzicnik 


54. Snow fleas 3/18/2018/ Laurie Kerzicnik 


55. False Chinch bugs 9/25/2018/ Laurie Kerzicnik 


56. Social Wasps 8/20/2019/ Laurie Kerzicnik 


57. Codling Moth 5/22/2018/ Laurie Kerzicnik 


58. Ticks are Out 5/1/2018/ Laurie Kerzicnik 


59. Tuxedo Bugs 4/13/2018/ Laurie Kerzicnik 


60. White Pine Weevil 3/19/2018/ Laurie Kerzicnik 


61. Wasp Urban Ag Alert 3/29/2018/ Laurie Kerzicnik 


62. Conifer Spiddle bug 3/29/2018 


63. Dirt-colored seed bug /Laurie Kerzicnik 


64. Leaf Curl Ash Aphid/Laurie Kerzicnik 


65. Clover Mites/Laurie Kerzicnik 


 








WERA 1017 2019 Annual Report – Nevada 


Reporting period 9-30-18 to 8-31-19 


Goal 1.: Increase participants’ skills, knowledge, and awareness of 


regional/national IPM issues, systems, and strategies (3 primary priorities 


and 3 secondary priorities). 


IPM Implementation in Agronomic Crops (primary priority) 


Accomplishments: Agricultural producers rely heavily on our program to inform them of the best 


practices to produce quality agricultural products with limited water and land resources in Nevada. 


Our goal is to ensure that producers in Nevada have access to the latest information to make the 


best decisions while producing viable yields. We reduce risk to our producers from crop lost and 


pesticide and herbicide resistance by training for chemical applications and training on IPM 


techniques that can reduce the use of pesticide or enhance production without increased use of 


pesticide. 


• Four workshops occurred during this grant reporting period. This represents seven hours of 


time and 174 participants. 


Outcomes and Impacts: Increased knowledge of IP principles and practices by attendees. 


Publications Two publications have been peer reviewed and are awaiting final corrections and 


ADA compliance to be published and posted on our website. 


IPM in Communities (primary priority) 


Accomplishments: Our objectives are to improve IPM practices and to increase IPM adoption by 


private citizens, Extension Master Gardeners and Green Industry professionals in urban areas 


resulting in adoption of increasingly higher-level IPM strategies, consistent with the National IPM 


Roadmap goals. These strategies include greater use of preventative measures and sustainable use 


of appropriate pest management products to minimize nonpoint source pollution of Nevada 


waterways and protect the health of Nevada residents. Nevada is among the fastest growing states 


in the nation. The increasing number of residential and commercial landscapes is putting pressure 


on the water resources that service the urban population centers in the state. Training and 


educational resources are needed to assist all members of our audience to implement increasingly 


higher-level IPM strategies. 


Basic certification for both Master Gardeners and Green Industry includes: IPM; pesticide safety; 


insect identification and management; plant diseases; sustainable turfgrass management and 


weed identification and management. For the grant period, this resulted in 18 hours of 


certification training for Green Industry (204 participants) and 10 hours of certification training for 


Master Gardeners (41 Master Gardeners). Green Industry Continuing Education Series offered 14 


hours of training to 269 participants. 


Four (4) bilingual landscaper trainings were offered: planting; pruning, pesticide safety and 


turf management; 54 participants attended the 12 hours of training. 


Our statewide Grow Your Own, Nevada program was offered in the fall of 2018 and reached 265 


people at 8 different sites throughout the state. Grow Your Own, Nevada Workshops in the spring 


of 2019 







reached 483 people at 7 different sites throughout the state. For many Nevadans, this is the 


only horticulture and IPM-related information they receive. 


Gardening in Nevada, the Bartley Ranch series, offered 8 classes in Reno to home gardeners; a 


total of 629 people attended the trainings. All classes discuss IPM in some fashion. 


Our 2019 PSA media campaign consisted of 802 TV PSAs and 222 Radio PSAs. Both TV and Radio 


PSAs advertise our website, www.manageNVpests.info. 


Weed Warrior training occurred in May 2019 had 64 participants in two counties. Our weed 


Warrior training is geared towards those people dealing with noxious weed control on both 


public and private land. It is attended by BLM and USFS personnel, County personnel, State and 


State Parks personnel, Nevada Department of Transportation workers, Ranchers, Farmers and 


Homeowners. The Nevada Department of Agriculture (NDA) is very supportive of this program 


and would like it to continue and grow. 


A Nuisance weed field guide was developed in the last grant funding cycle: Hefner, M. and H. 


Kratsch. 2018. Nevada Nuisance Weed Field Guide. University of Nevada Cooperative Extension 


Special Publication SP-18-01. This field guide has been distributed to all University of Nevada 


Cooperative Extension offices in the state, the Nevada Department of Agriculture, the Nevada 


Division of Forestry and many weed management groups. During the reporting period, over 2900 


field guides were distributed in Nevada. 


Two IPM brochures were developed in the last funding cycle: 


Hefner, M. and H. Kratsch. 2017. A Green Industry Professional’s Guide to Integrated Pest 


Management (IPM). University of Nevada Cooperative Extension Special Publication SP-17-14. 


Previously reported as “in press.” Now published. 


https://www.unce.unr.edu/publications/files/ho/2017/sp1714.pdf 


Kratsch, H. and M. Hefner. 2017. A Homeowner’s Guide to Integrated Pest Management (IPM). 


University of Nevada Cooperative Extension Special Publication SP-17-13. Previously reported 


as “in press.” Now published. 


https://www.unce.unr.edu/publications/files/ho/2017/sp1713.pdf 


These two brochures are used in trainings to aid and augment IPM education for Homeowners, 


Master Gardeners and Green Industry workers. 


Outcomes and Impacts: Green Industry Training participants were surveyed at the completion of 


the program. On a rating scale of 1 = not at all to 5 = yes very much, participants rated the 


program as 


“current and up-to-date” (mean = 4.6). A mean rating of 4.65 was received for the question “Do 


you intend to use the information from this course?” Additionally, participants were asked to rate 


their perceived knowledge of the different topics presented before and after the presentations, 


from 1 = no understanding to 5 = thorough understanding. Mean increases in knowledge were 


greater than 1 rating scale point, or a perceived increase in knowledge of 20% or more. 


Grow Your Own participants were surveyed regarding the program and the instructors. Mean 


ratings were 4.5 or greater, on a scale of 1 = poor to 5 = excellent. Additionally, participants are 


always asked about topics they would like to receive education on in the future, which helps with 


planning future programming. 


Surveys were conducted with participants of the Gardening in Nevada series. Instructors were 


rated 4.3 or better on a scale of 1 = poor to 5 = excellent. Similarly, usefulness of material 


covered during class received a mean rating of 4.45 or greater on a scale of 1 = poor to 5 = 


excellent. 



http://www.managenvpests.info/

https://www.unce.unr.edu/publications/files/ho/2017/sp1714.pdf

https://www.unce.unr.edu/publications/files/ho/2017/sp1713.pdf





Weed Warrior participants were asked to rate the program from a scale of 1 (no, not at all, minimal) 


to 5 (yes, very much so, a lot) on instructor’s knowledge (mean = 4.78), usefulness of the 


information presented (mean = 4.56) and if it was worth their time to attend (mean = 4.71). 


Participants were also asked to rate their perceived level of weed knowledge before the program 


(mean = 2.53) and after the program (mean = 3.97); this corresponds to a 1.44 perceived increase in 


knowledge. Participants were tested on weed identification of the 16 weeds covered both before 


and after the class; on average, participants were able to identify 6.24 more weeds after the 


program than before the program, which corresponds to a 39% increase in weed identification 


ability. 


All programming and our PSA Media campaign directs people to our website, 


www.manageNVpests.info. For the grant reporting period, 9-1-18 to 8-31-19, the website 


received 566,114 total hits and 40,429 total visitors. 


Publications: Eight bilingual fact sheets have been developed and are in the process of peer review. 


The expansion of the Weed Warriors curriculum is underway. 


IPM for Pollinator Health (primary priority) 
 


Accomplishments: Three urban sites were planted; a fourth site will be planted this fall. Each 


urban demonstration garden is approximately 300 ft2 in area. One agricultural site has been 


established; the second will be planted in June 2019. 


Three presentations (3.5 hours) occurred at the garden plots with 78 participants. Four 


presentations (6 hours) occurred at local conferences with 188 participants. 


An initial set of 31 native plant species were purchased as seed and sown in February 2018; a 


total of 16 species germinated in numbers sufficient to transplant into demonstration gardens. 


Details for the individual garden soil conditions, planting details, and modifications are detailed 


below. 


Urban Pollinator Protection Demonstration Plots: 


• The Washoe County Extension Office Garden was planted in September 2018 with the help 


of Washoe County Master Gardeners. Soil consists of native soil and fill soil on the west 


side of the office building. Plants are drip-irrigated and soil is covered with a decomposed 


granite mulch. Transplant success was roughly 90%, and several species have bloomed as of 


May 2019. 


• The Las Vegas Garden was planted in September 2018 with the help of the Montara Estates 


Landscaping Committee and community members. Soil consists of landscaping topsoil delivered 


on site. Plants are drip-irrigated, and soil is covered with a wood mulch. Transplant success was 


roughly 90%, and several species have bloomed as of March 2019. In March 2019, twelve 


replacement plants from the Nevada Division of Forestry Tree Nursery in Las Vegas were 


installed. 


• The Overton Garden was planted in October 2018 and is located at the Lost City Museum. 


Soil consists of native topsoil amended with 4 ft3 of vermiculite. Plants are drip-irrigated, and 


soil is covered with a wood mulch. Transplant success was roughly 80% as of March 2019. In 


March 2019, twenty replacement plants from the Nevada Division of Forestry Tree Nursery in 


Las Vegas were installed.The Elko County Extension Office Garden will be located in the 


courtyard of the Office. The site currently consists of raised beds that will be amended with 


compost and garden soil. This garden will be planted with species raised by the Nevada 


Division of Forestry Nursery in Washoe Valley in the fall of 2019. 


 



http://www.managenvpests.info/





Agricultural Pollinator Protection Demonstration Plots: 


• In addition to the urban locations, two agricultural plots have been established. These plots 


represent different planting strategies and include three types of habitat: native habitat, 


agricultural habitat, and pollinator plantings. 


• The Walker River State Recreation Area Plot is a 1/3-acre plot in an abandoned agricultural 


field near Yerington, NV. Soil is native topsoil with a history of disturbance due to years of 


nitrogen addition. A total of 30.5 ounces of seed of 12 species were mixed with sawdust at 


a rate of 2.5 ft3 per 1000 ft2 of coverage and spread by hand in December 2018. The plot 


has supplemental overhead irrigation during the springtime season, with amounts 


determined by local irrigation allotments. Adjacent to the plot are both native habitat and 


restoration plots with sunflowers. 


• The Gardnerville Plot is located in Gardnerville, Nevada at the Jacobs Family Berry Farm. This 


600 ft2 plot consists of native topsoil amended with an additional 15 yards of garden soil. A 


total of approximately 110 seedlings of 12 species will be planted in June 2019. Plants will be 


drip-irrigated. The plot is adjacent to agricultural land for berry production and residential 


land with ornamental plant species. 


 
Outcomes and Impacts: Dr. Kevin Burls and Dr. Heidi Kratsch were invited to present a poster, 


Bringing Pest Control to You: Using Native Flowering Species to Attract Beneficial Insects, at the 


American Society for Horticultural Science annual conference in Las Vegas July 2019. 


IPM Implementation in Housing (secondary priority): 
 


Accomplishments: Specific objectives: educational outreach events at six sites for professionals in 


areas of the state where bed bug infestation and spread is of most concern. In Nevada, this is 


primarily an urban issue. Workshops occurred at eight sites during the first year of the grant. 


Outcomes and Impacts: None to report 


Publications: none 


IPM Education for Pesticide Applicators (secondary priority): 
 


Accomplishments: Twenty-five (25) workshops with Certified Pesticide Applicator CEUs occurred 


during the grant reporting period. Seventy-seven (76) CEUs were offered and 1,295 people 


attended the workshops. Several workshops were offered statewide via interactive video. 


Additional education resources can be found on our website, www.nevadapesticideeducation.info. 


Outcomes and Impacts: Pesticide Safety Education Workshop, Aquatic Pesticide Safety was held 


live in Reno and Las Vegas, and via video to eight other sites throughout the state: provided six 


CEUs to 70 participants. Evaluation: On a scale of 4, excellent to 1, poor, participants average rating 


for the training was 3.39 and the average for instructors as 3.46. 


Pesticide Safety Education Workshop, Cultivator Pesticide Safety was held live in Reno and Las 


Vegas, and via video to three other sites throughout the state: provided 6 CEUs, 76 participants. On 


a scale of 4, excellent to 1, poor, participants average rating for the training was 3.56 and the 


average for instructors as 3.68. 


All trainings direct participants to our website, www.nevadapesticideeducation.info. Website hits for 


the grant reporting period are 233,935, with 34,203 visitors. 


Publications: none 


IPM on Recreational Lands (secondary priority): 



http://www.nevadapesticideeducation.info/

http://www.nevadapesticideeducation.info/





 


Accomplishments: Two educational presentations were delivered to 105 participants. 


Outcomes and Impacts: None to report 


Publications: none 


Goal 2: Increase relevance of federal and regional IPM RFA’s, programs, 


and policies to better align them with regional stakeholder needs. 


Accomplishments: N/A 


Outcomes and Impacts: 


N/A Publications: none 


Goal 3: Enhance collaboration, sharing of ideas, and hence creation of 


regional outputs such as multi-state grants and shared outreach materials. 


Accomplishments: Three multi-state webinars occurred during the reporting period. 


• 4/2/2019: Canker Diseases on Landscape Hardwood Trees in the Western US, Marion 


Murray, Utah State University. Webinar was attended by 466 participants. The webinar can 


be found at https://www.youtube.com/watch?v=RLJStYCJNPY&feature=youtu.be 


• 5/14/2019: Native Mycorrhizal Fungi and Whitebark Pine Restoration, Cathy Cripps, 


Montana State University. Webinar was attended by 294 participants. The webinar can be 


found at https://www.youtube.com/watch?v=JlHKCoaSBlw&feature=youtu.be 


• 7/16/2019: Spotted Lantern Fly & Other Invasive Landscape Tree Pests, Dr. Lori Spears, 


Utah State University. Webinar was attended by 425 participants. The webinar can be 


found at https://youtu.be/Jnu7uWRrhPs 
 


Outcomes and Impacts: Results of a survey given after the Canker Diseases on Landscape 


Hardwood Trees in the Western US webinar found that 65% of the participants strongly agreed or 


agreed with the statement “Overall I found this webinar useful and informative:” and 66% of 


participants strongly agreed or agreed with the statement “My knowledge on the webinar topic 


improved as a result of watching this presentation.” 


Results of a survey given after the Native Mycorrhizal Fungi and Whitebark Pine Restoration 


webinar found that 69% of the participants strongly agreed or agreed with the statement 


“Overall I found this webinar useful and informative:” and 70% of participants strongly agreed or 


agreed with the statement “My knowledge on the webinar topic improved as a result of 


watching this presentation.” 


Publications: none 


Goal 4: Improve coordination of IPM programs that address on-going, 


emerging and other critical pest and related environmental issues. 


Accomplishments: Melody Hefner attended the 2019 WERA1017 meeting in Richland, Washington. 


Melody Hefner attended several webinars on IPM related subjects; in addition to the multi-state 


webinars mentioned previously, attended Dealing with the Triple Threat Invasion – Cheatgrass, 


Medusahead and Ventenata. (June 25, 2019, 3.75 hours, USU Forestry Extension and Southern 


Rockies Fire Science Network). 



https://www.youtube.com/watch?v=RLJStYCJNPY&amp;feature=youtu.be

https://www.youtube.com/watch?v=JlHKCoaSBlw&amp;feature=youtu.be

https://youtu.be/Jnu7uWRrhPs





Dr. Heidi Kratsch attended four IPM National Stakeholder Workgroup meetings and one 


National Stakeholder Team for Pesticide Safety Education Program (PSEP) Funding meeting. 


Nevada IPM team members (Dr. Heidi Kratsch, Melody Hefner, Dr. Kevin Burls) met monthly to 


coordinate activities. Meetings were also held as need with the Nevada Department of 


Agriculture for coordination of educational programs and content. 


Outcomes and Impacts: Increased knowledge of IPM. 


Publications: none 
 








 


WERA 1017 2019 Annual Report – Washington State 
Reporting period 9-30-18 to 8-31-19 


 
Our overarching goal is to disseminate integrated pest management (IPM) knowledge and foster 
adoption of IPM practices by building upon established, successful extension projects and developing 
new and improved modalities for outreach and education, working across disciplines and geographic 
regions to achieve educational synergies and reduce duplication of effort while increasing knowledge 
and practice of IPM among agricultural and urban pest management practitioners. 


 


Agronomic Crops 


Objective 1: Increase grower skills at identifying and controlling mayweed chamomile, rattail 


fescue, Russian thistle, Italian ryegrass (75%) 


• 1 podcast devoted to Italian Ryegrass, several news bulletins devoted to each weed, 2 


new extension publications (rattail fescue and Italian ryegrass) 


• Ultimate Weed Management Checklist published 


• Increase grower knowledge of herbicide mechanisms of action (MOAs) and awareness of 


resistance (66%) 


• 4 podcasts and an entirely new website devoted to resistance management 


Objective 2: Increase knowledge of IPM tactics 


• 12+ articles on IPM tactics including scouting, diagnostics, integrating new technologies, 


and non-chemical pest/weed controls 


• Increase understanding of pollinator protection/methods (66%) 


• 3 presentations were made to WA alfalfa growers, 1 to growers across the nation, and 1 


to staff of the US EPA 


Objective 3: Industry feedback to IPM Team about needs and willingness to adopt IPM strategies 


(50%) 


• A survey of alfalfa seed growers was conducted in partnership with the WSU Social and 


Economic Sciences Research Center (SESRC) in Spring 2017 (end of previous project 


year); data were analyzed in early FY 2018 and a followup survey inFY 2019 will 


quantify changes in knowledge and behaviors. 


 
Priority Area: Animal Agriculture 


Objective 1: Increase knowledge of IPM tactics incorporating available and emerging chemical 


and non-chemical methodologies (80%) 


• Presentations made at the Pacific Shellfish Growers annual meeting in September 2018. 


• Decrease turbidity of sediment and water clarity resulting from control of burrowing 


shrimp (35%) 


• Due to increased regulations on efficacious management tools, control of this pest 


remains difficult; research and extension continue. 


Objective 2: Evolving IPM recommendations based on grower experience/feedback (66%) 


• Two-way communication continues in an active partnership with growers on 


management of shrimp pests and eelgrass. 


 


Priority Area: Communities 







Objectives 1, 2 and 3: Among Hortsense users: 1) increase IPM knowledge (66%); 2) increase 


recognition of beneficial insect species and pollinators (75%); 3) increase recognition of invasive 


pests and their management (15%) 


• Hortsense usage continues to grow and feedback indicates continued knowledge 


increases among users 


• Release of new Beneficial Insect and Pollinator portal has fostered greater awareness of 


these species 


• Invasive pests descriptions and photos are being added and have some user exposure; 


portal to be developed in FY2019 


 
Priority Area: Specialty Crops 


Summary of Objectives: Increase knowledge of IPM tactics including pest/beneficial ID, 


virus/vector ID, sampling, mating disruption, application methods, fungicide MOAs, and 


resistance managment; obtain industry feedback about needs and willingess to adopt IPM 


strategies (66%) 


• Oral, written, and electronic outreach have increased knowledge of novel control 


methods for codling moth, pear psylla and stink bug in tree fruit. 


• Identification and management of tipworm, aquatic weeds, and storage rot diseases of 


cranberry were discussed in a field day and newsletter 


• Grassroots outreach on vegetable grafting took place in multiple western WA venues as 


well as to large-scale audiences at the NWREC field day (July 12, 2018) in Puyallup and 


American Society for Horticultural Science Conference (July 30-August 3, 2018) in WA 


DC 


• Feb 27, 2019 Fungicide Resistance Management Workshop and March 6, 2019 


Washington Advancements in Viticulture and Enology (WAVEx) events for grape 


growers reached capacity audiences of influential growers who are actively interested in 


this topic and promoting it among their fellow growers 


• Formal surveys by WSU SESRC were conducted among wine grape, onion, and potato 


growers toward the end of FY17 and start of FY18; these results will be compared with 


followup surveys in FY19 to assess changes in knowledge and behavior 


 
Priority Area: Pollinator Health 


Objective 1: Increase understanding among beekeepers about varroa mite management and 


initiate sampling regimen (75%) 


• Following extensive outreach in FY2017, Hopkins was able to work with beekeepers to 


monitor, chart, and predict status of the pest mite populations 


• Outreach continues and sampling is increasing among beekeepers via training and peer- 


to-peer interaction on the topic 


Objective 2: Increase knowledge among alfalfa seed producers about pollinator protection in an 


IPM context (66%) 


• Presentations to Washington Alfalfa Seed Growers and Western Alfalfa Seed Growers 


Association and subsequent surveys indicate increases in both knowledge of and adoption 


of IPM tactics 


Objective 3: WA's Managed Pollinator Protection Plan in alfalfa seed leads the way for MP3s in 


other states (100%) 







• Numerous other states/crops have utilized our MP3 as a model: 


https://s3.wp.wsu.edu/uploads/sites/2168/2017/10/alfalfa-seedmp3. 


Bonus Objective: Foss co-chairing a bumble bee census workshop in June 2019 to reach citizen 


scientists 


 
Priority Area: Pesticide Applicators 


Objective 1: Increase IPM knowledge on the part of urban pesticide applicators (64%) 


• Urban pesticide applicator education including license recertification courses continued 


in FY18, with to-capacity classes conducted throughout the winter in a variety of western 


Washington locations 


• Workshops in sustainable lawn and turf pest management were developed and attended 


Objective 2: Develop IPM plans based on field assessments (50%) 


• This objective got underway in FY18 and will continue through anticipated completion in 


FY19 


 


TOTAL NUMBERS FOR PROJECT*: 


1. 14 Peer Reviewed Publications 


2. 7 Non Peer Reviewed Publications 


3. 25 Presentations 


4. >15,000 Total People Reached 


*This does not include 14 newsletter articles, 12 websites maintained/expanded, 12 podcasts, 7 


curricula, 13 events, and countless tweets and Facebook posts. 


 


What opportunities for training and professional development has the project provided? 


Graduate and undergraduate students receiving mentorship from our EIPM Team as they 


conducted IPM Extension outreach during this reporting period included (name, degree program, 


mentor): 


• Jonathan O'Hearn, PhD, Walsh 


• Adrian Marshal, PhD, Beers 


• Adekunle Adasanya, PhD, Walsh 


• Jacob Fischer, MS, Lyon 


• Alexa McDaniel, PhD, Moyer 


• Pinki Devi, PhD, Miles 


• Abagail Attavar, PhD, Miles 


• James Hepler, PhD, Beers 


 


Moyer's "Viticulture Intern Boot Camp" (May 30, 2019) specifically targeted the next generation 


of grape growers, training them in IPM principles including pest and disease identification and 


designing of IPM programs. 


 


Miles' "train the trainer" and K-12 curricula described in the Other Products section of this report 


provided training and mentorship for youth and adults. 


 


Graduate students, postdoctoral researchers, and technical staff attended professional 


conferences and workshops in their field including those of the Entomological Society of 


America, American Phytopathological Society, and Weed Science Society of America. 







 


How have the results been disseminated to communities of interest? 


In addition to the publications, conference presentations, and other outreach materials cited in the 


Products and Other Products sections: 


• Walsh hosted members and guests of the national Hop Research Council at WSU Prosser 


Irrigated Agriculture Research and Extension Center (IAREC) July 24-25, 2018 for 


presentations and a tour of the research hop yards, greenhouses, drying faclities, 


laboratory, brewing facilities and Clean Plant Center Northwest. 


• Walsh held an alfalfa seed field day in June 2018 and will hold another June 18, 2019, in 


Touchet. 


• Patten conducted a Cranberry Field Day in Long Beach, WA, at the Pacific Coast 


Cranberry Research Facility on August 1. 


• Lyon's student (Fischer) has developed presentations on his work in controlling rush 


skeletonweed during fallow and is in the process of presenting them to a variety of target 


audiences interested in weed control in small grains. 


• Beers WA-SIR and BMSB programs received print and broadcast media coverage. 


• Waters hosts and/or participates in several onion, potato, and carrot field days annually. 


 
 


What do you plan to do during the next reporting period to accomplish the goals? 


• Walsh will work with alfalfa seed growers across the west to enhance pollinator 


protection in an IPM context. 


• Lyon will focus on herbicide resistance and harvest weed seed control. 


• Foss will contract with a programmer to create a portal for Invasive Species on the 


Hortsense website. 


• Beers will expand her sterile insect reslease (WA-SIR) program and assess results in 


codling moth management as well as maintaining her BMSB location website. 


• Moyer will continue her work in fungicide resistance management on multiple fronts 


including face-to-face conferences and field days, social media, and printed and 


electronic resources. 


• O'Neal will produce a revision of IPM field guides for wine grapes and hops. 


• Waters will focus on integrating disease (viral, bacterial, fungal) management with 


arthropod management, advancing varieties with improved pest resistance, and educating 


onion, potato, and carrot growers on pest management implications of their fertility 


programs. 


• Miles will expand her work in vegetable grafting as a means for disease management, 


including additional train-the-trainer programs. 


• Hopkins will conclude his varroa mite sampling and awareness training and assess 


beekeeper adoption of the process. 


• Foss will produce two training videos on sustainable landscape practices and four training 


modules for ecoPRO Sustainable Landscape Professional certification. 


 
Target Audience 


Audiences reached during this period included: 


• hop growers, researchers, merchants, and brewers interested in mite management and 


miticide resistance, management of downy and powdery mildews in a whole-farm IPM 







context, efficacies of newer miticides and insecticides, and interactions between 


production activities (including irrigation and nutrient inputs) and pest management 


• mint growers and end users seeking ways to monitor for mint root borer and integrate its 


treatment into their IPM program 


• citizen scientists with an interest in identifying, monitoring, and protecting bumble bees 


• growers of alfalfa produced for seed interested in balancing protection of native and 


managed pollinators with pest management 


• regulatory agencies seeking understanding of native and managed pollinators and ways of 


protecting them 


• growers of wheat and other small grains interested in traditional and novel weed control 


methodologies including weed seed control and use of tillage in an integrated weed 


management program 


• grape growers and viticulture students seeking training on field scouting, identification of 


diseases, fungicide resistance management, and designing sustainable spray programs 


• tree fruit (including pear, cherry, apple) growers seeking to improve control of pear 


psylla, codling moth, and brown marmorated stink bugs in their orchards by 


incorporating novel (including non-chemical) IPM tactics 


• beekeepers concerned about Colony Collapse Disorder willing to monitor for and control 


varroa mites 


• shellfish producers seeking ways to control burrowing shrimp, decrease sediment 


turbidity, and manage Japanese eelgrass in an integrated program 


• cranberry growers concerned about the rise of tipworm populations and increasing 


incidence of storage rots 


• growers of high-value vegetable row crops interested in incorporating grafting as a means 


of increasing pest resistance properties, as well as educators at all levels wishing to learn 


grafting techniques and teach them to others 


• growers of onions, potatoes, and carrots seeking best management practices for newer 


pests and diseases in their crops 


• homeowners and Master Gardeners wishing to expand their knowledge of IPM and learn 


about conservation and identification of beneficial arthropods 


• professional pesticide applicators seeking current knowledge and certification in 


sustainable management of lawn, turf, and other landscape pests in urban environments 


• K-12 students taking part in hands-on workshops 


• undergraduate and graduate university students working with our team members to 


provide outreach education to the above audiences 
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Nottingham, L., Orpet, R., Greenfield, B. M., Beers, E. H. 2019. Chemical Control of Pear Psylla in Pear, 2018. 


Arthropod Management Tests. 44(1), https://doi.org/10.1093/amt/tsz026 


 


Orpet, R., Nottingham, L., Greenfield, B. M., Beers, E. H. 2019. Chemical Control of Pear Psylla in Pear (B). 


Arthropod Management Tests. 44(1), https://doi.org/10.1093/amt/tsz032 


 


DuPont, T., E. H. Beers, L. Nottingham, G. G. Grove, A. Amiri, C. Daniels, T. Schmidt, J. Kangiser, M. Klaus, L. 


Taylor, G. Steffen, and W. Jones. 2019. 2019 Crop protection guide for tree fruits in Washington. Bull. EB0419, 


Washington State University Cooperative Extension, Pullman, WA. 


 


Beers, E. H., K. Athey, T. Northfield, J. Brunner and D. Crowder. 2019. These Are the Drones You’re Looking For: 


WA-SIR Project Year 1 Update. In 93rd Annual Orchard Pest & Disease Management Conference, 9-11 January 


2019, Portland Hilton, Portland, OR. 


 


Northfield, T. D., E. H. Beers, Brunner, J. F., D. W. Crowder, and V. P. Jones. 2019. Adapting SIR from Eradication 


to IPM: Issues to Consider. In 93rd Annual Orchard Pest & Disease Management Conference, 9-11 January 2019, 


Portland Hilton, Portland, OR. 


 
Marshall, A. T. and E. H. Beers. 2019. One Flew Over the Shade Net: Developing Stink Bug Exclusion Tactics. In 


93rd Annual Orchard Pest & Disease Management Conference, 9-11 January 2019, Portland Hilton, Portland, OR. 


 


Hepler, J. and E. H. Beers. 2019. Fickle Flaps of Fate: Building a Better Stink Bug Trap. In 93rd Annual Orchard 


Pest & Disease Management Conference, 9-11 January 2019, Portland Hilton, Portland, OR. 


 


Nottingham, L., Beers, E. H., Pear IPM Planning Meeting, "Pear psylla research findings from 2018 and strategies 


for 2019," Cashmere, WA. December 14, 2018. 


 


Beers, E. H., Marshall, A., Milnes, J., Hepler, J., Washington State Tree Fruit Association Annual Meeting, 


"Invasive Species: The New Normal," Yakima, WA. December 5, 2018. 


 


Nottingham, L., Beers, E. H., Washington Horticultural Expo Hort Show, "Pear Pest Management Research," 


Yakima, WA. December 5, 2018. 


 


Beers, E. H., Crowder, D. W., Northfield, T. D., Washington State Tree Fruit Association Annual Meeting, "WA- 


SIR: update on the sterile codling moth release project in Washington," Yakima, WA. December 5, 2018. 


 


Milnes, J. M., Beers, E. H., Entomological Society of America National Meeting, "Biological control of the brown 


marmorated stink bug in Eastern Washington," Vancouver, BC. November 14, 2018. 


 


Hepler, J., Marshall, A., Milnes, J., Beers, E. H., Entomological Society of America National Meeting, "BMSB in 


the shrubsteppe: Parasitoids, purshia, and proteins," Vancouver, BC. November 14, 2018. 


 


Marshall, A., Beers, E. H., Entomological Society of America National Meeting, "Exploiting migration behavior as 


a novel control tactic for stink bugs," Vancouver, BC. November 14, 2018. 


 


Beers, E. H., Schmidt-Jeffris, R., Entomological Society of America National Meeting, "Preserving the legacy: The 


workhorse phytoseiids in tree fruits," Vancouver, BC. November 14, 2018. 


 


Nottingham, L., Beers, E. H., Wilbur-Ellis Fieldman's Meeting, "Pear psylla chemical trials from 2017 and 2018," 


Wenatchee, WA. November 7, 2018. 


 


Nottingham, L., Beers, E. H., Bugs and Brews, "Pear psylla research findings from 2018 and strategies for 2019," 


WSUTFREC, Cashmere, WA. November 1, 2018. 


 


Nottingham, L., Beers, E. H., Northwest Fieldman's Association, "Pear pest management strategies for 2019 in the 


Wenatchee Valley," Wenatchee, WA. October 16, 2018. 







Nottingham, L., Beers, E. H., Science in our Valley Seminar Series, "Sticky Situations: Pest Management Research 


in Pears," Wenatchee, WA. October 3, 2018. 


 


Miles, C., P. Kreider, A. Attavar, P. Devi, and J. King. 2018. Guide for Hosting a Vegetable Grafting Workshop. 


Washington State University Extension. http://vegetables.wsu.edu/Grafting_Training_Information_Packet.pdf 


 


Waters, T.D. 2019. Lygus bugs: Impact and Implications for PNW Potatoes. Washington Oregon Potato Growers 


Conference, January 23-25, 2019, Kennewick, WA. 


 


O'Neal, S.D., C.R. Foss, D. Lyon, E. Beers, D. Walsh, M. Moyer, T. Waters, K. Patten, B.K. Hopkins, C. Miles. 


2018. 2018 Quarter 3 Newsletter. Integrated Pest Management, WSU Extension. October 2018. 


https://ipm.wsu.edu/newsletter/2018-quarter-3/ 
 


O'Neal, S.D., E. Beers, C. Miles, K. Patten, C.R. Foss, B.K. Hopkins, D. Lyon, T. Waters. 2019. 2018 Quarter 4 


Newsletter. Integrated Pest Management, WSU Extension. January 2019. https://ipm.wsu.edu/newsletter/2018- 


quarter-4/ 
 


O'Neal, S.D., D. Lyon, D.B. Walsh, M. Moyer, T. Waters, K. Patten, E. Beers, C. Miles, C.R. Foss. 2019. 2019 


Quarter 1 Newsletter. Integrated Pest Management, WSU Extension. April 2019. 


https://ipm.wsu.edu/newsletter/2019-quarter-1/ 
 


Moyer, M.M. (ed.) 2018. Viticulture and Enology Extension News. Washington State University Viticulture and 


Enology Program. Fall 2018. http://s3-us-west-2.amazonaws.com/sites.cahnrs.wsu.edu/wpcontent/ 


uploads/sites/66/2010/07/13154918/2018-Fall-VEEN-FINAL.pdf 


 


Moyer manages the WSU Viticulture Extension Facebook page: www.facebook.com/WSU_Vit_Enol_Ext (1167 


likes, 1309 followers as of 6-3-2019). 


 


Moyer manages the WSU Viticulture Extension Twitter feed @WSU_Vit_Ext which has 417 followers 


 


Lyon produced numerous Timely Topics bulletins on the WSU Extension Wheat & Small Grains website 


throughout the project year. Examples included: 


• Proposed Changes for Use-Restricted Herbicides (http://smallgrains.wsu.edu/proposedchanges- 


for-use-restricted-herbicides/, 9-20-2018) 


• Grasshopper Damage in Winter Canola (http://smallgrains.wsu.edu/grasshopper-damage-in-winter-canola/ , 


10-15-18) 


• Weeds Are Coming: Do You Know What Invades Your Field? (http://smallgrains.wsu.edu/weeds-are- 


coming-do-you-knowwhat-invades-your-field/ , 2-5-2019) 


• A Word of Caution About Two New Weed Control Technologies (http://smallgrains.wsu.edu/a-word-of- 


caution-about-twonew-weed-control-technologies/ 3-25-19) 


• Stripe rust forecasts, updates, and related topics (http://smallgrains.wsu.edu/2019-first-stripe-rust-forecast- 


and-2018-fungicide-and-variety-yield-loss-tests/ 3-25-19; http://smallgrains.wsu.edu/stripe-rust-forecast- 


and-update-march-22-2019/ 3-27-18; http://smallgrains.wsu.edu/stripe-rust-update-april-18-2019/ 4-18-19; 


http://smallgrains.wsu.edu/stripe-rustremains-at-very-low-levels/ 4-22-19) 


• Pollinator Residual Time to 25% (http://smallgrains.wsu.edu/epa-releases-residual-time-to-25-bee- 


mortality-rt25-datareducing-pesticide-hazards-for-bees/ 4-8-19) 


• Time to Check Canola for Cabbage Seedpod Weevil (http://smallgrains.wsu.edu/time-to-check-canola-for- 


cabbageseedpod-weevil/ 5-15-19) 


 


EDUCATIONAL AIDS / CURRICULA 


 


Moyer's team hosted a "Viticulture Intern Boot Camp" on May 30, 2019, dedicated to field scouting and 


identification of diseases. 
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Foss led WSU's partnership with the Xerces Society, Idaho Department of Fish and Game, 


Washington Department of Fish and Wildlife, Oregon State University, and Oregon Department of 


Agriculture in conducting project training for the Pacific Northwest Bumble Bee Atlas at WSU's 


research and extension center in Puyallup, scheduled for June 15, 2019. 


 


Patten conducted a cranberry field day 8-1-18 at the Pacific Coast Cranberry Research 


Foundation offices in Long Beach. 


 


Miles and her team created a lesson for K-12 students titled "Measuring Sweetness of Fruit," in 


which STEM students developed and tested their hypothesis. regarding sweetness of fruit. 


Students learned the concept of refraction, use of a refractometer, and how to formulate and test a 


scientific concept. 


 


Foss developed and held a 2-day training for landscape professionals Oct 24-25, 2018, in 


cooperation with the Washington State Nursery & Landscape Association. The training 


included presentations and hands-on activities demonstrated over 200 sustainable practices. 


 


Hopkins and the WSU Honey Bees and Pollinators team partnered with Fungi Perfecti to 


develop an outreach curriculum explaining how fungi can improve honey bee and 


pollinator health. 


 


Lyon and his team organized the popular Wheat Academy held Dec 11-12, 2018. A sellout group 


of 75 attended this in-depth course on production and pest management topics, about half of which 


directly related to IPM. 


 


Miles' team converted their Guide for Hosting a Vegetable Grafting Workshop into a K-12 


classroom lesson, "The Science Behind Vegetable Grafting," in cooperation with WA state 


educators and the Washington Science and Teacher Association. 


 


AUDIO / VIDEO 


 


Lyon produced numerous Wheat Beat podcasts throughout the project year. Those specific to 


Extension IPM Objectives and not reported previously included: 


• Herbicide-Resistant Weeds, http://smallgrains.wsu.edu/wsu-wheat-beat-episode-34/ (8-6-18) 


• Hessian Fly Resistance http://smallgrains.wsu.edu/wsu-wheat-beat-episode-35/ (8-13-18) 


• Italian Ryegrass Control http://smallgrains.wsu.edu/wsu-wheat-beat-episode-36/ (8-20-18) 


• Screening for Root Rot Resistance http://smallgrains.wsu.edu/wsu-wheat-beat-episode-37/ (8-27-18) 


• All About Aphids http://smallgrains.wsu.edu/wsu-wheat-beat-episode-39/ (9-10-18) 


• Herbicide Resistance & Jointed Goatgrass http://smallgrains.wsu.edu/wsu-wheat-beat-


episode-42/ (10-8- 18) 


• A Day In The Life of a Plant Diagnostician http://smallgrains.wsu.edu/wsu-wheat-beat-


episode-44/ (11-5- 18) 


• Australian Weed Seed Control http://smallgrains.wsu.edu/wsu-wheat-beat-episode-47/ (12-17-18) 


• A Mixed Bag for Stripe Rust and Eyespot http://smallgrains.wsu.edu/wsu-wheat-beat-episode-48/ (2-4-19) 


• A Beer Can Height: A Closer Look at Australian Harvest 
Weed Seed Control http://smallgrains.wsu.edu/wsu-wheat-


beatepisode- 


• 49/ (2-18-19) 


• Australian Innovation in Weed Control http://smallgrains.wsu.edu/wsu-wheat-beat-episode-51/ (3-18-19) 


• Breeding Herbicide-Resistant Wheat http://smallgrains.wsu.edu/wsu-wheat-beat-


episode-54/ (4-29-19) DATABASES 


 


Hopkins outreach in varroa mite (honey bee pest) monitoring has resulted in a database indicating 


population presence that will serve as a tool for developing management programs among 


beekeepers 


 


Beers' team continued their work in brown marmorated stink bug (BMSB) identification and 


awareness among agricultural producers and citizen scientists, including an extensive spatial 


database of BMSB sightings 


 


Foss' bumble bee atlas work planned for June 2019 will result in a spatial database of these bees. 
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WYOMING 


Wyoming has nearly 98,000 square miles (62,720,000 acres). 


Wyoming's population in 2019 is estimated at 572,381. 


110 acres/person. 


48 percent of this is federal public lands and nearly 6 percent is managed by the State. 


The Wyoming Game and Fish have enrolled over 1,000,921 acres of private land in recreational access. 


Invasive grasses are Wyoming’s number one pest. 


We have many federal, state and private entities working to control invasive weeds. 


Combating Invasive weeds with IPM statewide helps carry a stronger IPM message in many other circles. 
 


 
Scott Schell 


University of Wyoming Arthropod Pest Diagnostician 
Extension Entomologist 
Wyoming State IPM Coordinator 
sschell@uwyo.edu 


 
Stated objective: Salary support for the University of Wyoming arthropod diagnostician providing the 


assistance to Wyoming stakeholders to accomplish the first step in IPM, identification. 


Scott promotes IPM to each client contacted through the clinic. The clinic has provided over 500 


diagnostic consultations statewide and given management recommendations, based on IPM principles, 


year to date. 


He has presented on entomology topics at 41 different venues around Wyoming in the past year. 


The presentations given ranged from elementary school field days, classroom lectures at the Wyoming 


Boy’s School, to agricultural producer meetings. 


The diagnostician also provides introductory and advanced entomology training for the Master 


Gardener program all over Wyoming and participates in the pesticide applicator license training 


program. He is also queried and interviewed by state newspaper reporters writing articles on 


arthropods. 


We plan to continue our well established IPM based training programs for the people in Wyoming. 


Production Agriculture IPM 


Represent the University of Wyoming Extension as the ex-officio member to the Wyoming Weed & Pest 


District Council Executive Committee. 



mailto:sschell@uwyo.edu





Organized and also presented at the 15th annual Entomology Short Course held on March 19-21, 2019 


in Laramie, WY for 21 attendees that work in pest management positions for counties around Wyoming. 


Organized, as the current chair of the National Grasshopper Management Board, its annual meeting 
Feb. 5-6, 2019, in Denver, Colorado. 


 
Presented grasshopper IPM information at 4 public meetings at counties around the Wyoming predicted 


to have outbreaks in 2019. 


Was an invited speaker at the Platter River Valley Cattleman’s Association and presented on the topic of 


cattle ectoparasite IPM. 


Public Health IPM 


Organized, promoted, and prepared a mosquito IPM workshop in conjunction with City of Laramie and 


the Wyoming Department of Health for mosquito abatement personnel scheduled for May 21 & 22nd, 


2019 in Laramie for 21 attendees. These people were mainly new employees of mosquito abatement 


districts from all over the state. 


Community IPM: 


Presented both Basic and Advanced Entomology 3 hour duration trainings for the UW Extension Master 


Gardener program at 6 locations in Wyoming since Jan.1st, 2019. 


Presented sixteen IPM and Beneficial Insect presentations at the locations around the state for audience 


ranging from grades school students to agricultural producers. 


Had a display table at the Laramie Rivers Conservation District’s Conservation Expo held on April 13th, 


2019 that was well attended by the local public. 


Manned a beneficial insect information and display table at the Wyoming Territorial Park’s Spring Expo 


in Laramie on Apr. 27, 2019. The attendance for the program that day was 267 people. 


Outcomes: 


With some activities there is little opportunity to measure “Outcomes”.  However, one can safely 


assume that exposure to IPM training will result in some increase in knowledge versus no exposure at 


all. This is a positive short term result. With the Master Gardener basic training activities there are post 


course evaluation given. I receive universal positive feedback that our entomology training is useful and 


pertinent to the activities and interests of the attendees. Community and youth entomology 


presentations provide a way to reach an audience that may not know anything about insects at all. This 


will help provide the audience with a fact based information on which to form their future outlook on 


insects and pest management and were to source factual information on the subject. The IPM education 


and outreach efforts of our team have only been made possible through the NIFA, CPPM, EIP funding. 


Title: Alfalfa Weevil Growing-Degree Day Calculator Part 2 – Invalidation of the Harcourt 1981 Model 


for Wyoming 


Authors: Scott Schell1, Jeremiah Vardiman2 and Blake Hauptman2 







Author affiliation: 1 UW Dept. of Ecosystem Science and Management; 2 University of Wyoming 


Extension 


Introduction: 


Alfalfa is a very important crop in Wyoming and alfalfa weevil (Hypera postica) is currently its worst 


insect pest. It is important to know when the best time to survey crop pest populations. Survey too early 


in the growing season and you are either wasting effort or obtaining false negative data. Survey too late 


and you may suffer a severe crop loss or miss the best pest stage for control. 


Because AW start their damage in an alfalfa crop inconspicuously, as tiny larvae feeding inside the 


tightly folded leaves of stem tips, it is useful to have tool to predict the best date to sample a crop in 


order to make management decisions. Plant and insect growth is correlated to environmental 


temperatures. Temperature data is now freely available online and can be used to predict pest and crop 


development. 


D. Harcourt (1981) developed a growing degree-day (GDD) model based on the minimum known 


temperature for AW larval development in southern Ontario, Canada. It was found to be a useful 


predictor for AW seasonal occurrence in the Rocky Mountain region in the early 1990s. It has been 


made available as a web based application that allows a user to get DD outputs based on temperature 


data from weather stations closest to their alfalfa fields. However, the accuracy of the Harcourt DD 


model had not been tested in WY recently. 


Objectives: 


We continued work on testing the accuracy of the now internet-based Harcourt GDD alfalfa weevil 


development calculator. If accurate, it will allow alfalfa producers to use their local weather station data 


to predict alfalfa weevil larval development. 


Materials and Methods: 


Validation testing of the GDD calculator started in 2017 and was completed in 2018. We compared the 


Harcourt 1981 GDD model predictions of AW larval developmental stages available at 


https://pnwpest.org/cgi-bin/ddmodel.us to actual stages observed in pest population samples taken 


from producers’ fields in the Bighorn, Basin, Fremont, Campbell, Crook, and Sheridan counties over the 


course of 2 growing seasons. 


Results and Discussion: 


The Harcourt 1981 AW GDD calculator did not accurately predict AW development. The 2017 and 2018 


AW samples consistently contained larvae later in development than the model predicted. For example, 


the same field at the Powell Research and Extension Center had larvae over 200 degree days ahead of 


the model prediction in both 2017 and 2018. 


It is doubtful that the base temperature of 48 F to trigger AW development has changed to a lower 


temperature since 1981. We tried changing the parameters of the model to start on Jan.1st instead of 


March 1st. This resulted in little change of DD accumulations at the time of the sampling. This rules out 


milder winter weather allowing weevil egg to develop then. 







One explanation for faster than predicted AW development is made by comparing what we have 


observed in the samples to what is reported about the pest from more eastern and lower elevation 


states.  In states like Oklahoma, adult AW become active during mild fall weather and will deposit eggs 


in plant stems then. The eggs can then start accumulating DD (i.e. begin embryonic development) 


towards hatch. This quote from an Oklahoma State Univ. factsheet on AW may explain what we are now 


observing in Wyoming- “During fall, adults leave over-summering sites and enter alfalfa fields to feed 


and deposit eggs in stems of alfalfa plants. Egg deposition occurs from November to the following April 


when temperatures exceed 40°F.” (Mulder P. 2017). It has been observed that the eggs may die in 


temperatures below 10°F during the winter if there is no snow cover to insulate them. The variability 


and the severity of the fall and winter weather greatly influences the timing AW populations in 


Oklahoma. If it is a severe winter, only adult AW survive it to start depositing eggs when temperature 


warm up. The Oklahoma State Extension service conducts AW egg surveys at 7 sites across the state in 


mid-February each year (Seuhs, K., 2019). In mild winter years, they can find viable egg densities of over 


400 per square foot during the survey. 


At this time, we recommend that Wyoming forage alfalfa producers sample their fields for AW starting 


when the crop is between 10 to 15 inches high with the bucket method as described in the “When and 


How to Scout” section of this 2018 extension bulletin from NDSU 


https://www.ag.ndsu.edu/publications/crops/integrated-pest-management-of-alfalfa-weevil-in-north- 


dakota The sample alfalfa stem tips should be closely examined for the tiny first stage of AW. If 


damaging numbers of AW are found at this stage of alfalfa growth, all methods of control are available 


to the grower to use before harvest or extensive damage to the crop is done by the pest. 


Contact Information: 


Jeremiah Vardiman at jvardima@uwyo.edu or 307-754-8836, or Scott Schell at sschell@uwyo.edu or 


307-766-2508 


Keywords: alfalfa weevil, growing degree-day calculator, pest management 


Derek Scasta, Ph.D. 


Assistant Professor and Extension Rangeland Specialist 
Department of Ecosystem Science and Management 
University of Wyoming 
Office: 307-766-2337 
jscasta@uwyo.edu 


 


The following four articles by the Horn Fly and Cattle IPM group are available at; 
https://www.uwyo.edu/ipm/ag-ipm/horn-fly-cattle-ipm.html 


 


Commingled black and white cows (Bos taurus; Angus and Charolais) in high-elevation rangeland are 
differentially parasitised by Haematobia irritans 
Haematobia irritans parasitism of F1 yak ×beef cattle (Bos grunniens ×Bos taurus) hybrids 


 


Livestock Parasite Management on High-Elevation Rangelands: Ecological Interactions of Climate, 
Habitat, and Wildlife 
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Pyric-Herbivory to Manage Horn Flies (Diptera: Muscidae) on Cattle 
 


Rangeland Research Blog: http://wyoextension.org/rangelands4u/ HOST RESISTANCE 
 


(a) We have continued to evaluate horn flies on cows in the Laramie Valley through 2018 and are 


actively monitoring cows now in the 2019 season. In addition, we have published 2 papers about horn 


fly parasitism on common cattle breeds (black Angus and Charolais) and on novel bovids bred for 


mitigating pulmonary hypertension (yak x cattle hybrids). 


Calkins, C. M., Scasta, J. D., Smith, T., Stayton, M. M., & Lake, S. L. (2019). Haematobia irritans parasitism 


of F1 yak× beef cattle (Bos grunniens× Bos taurus) hybrids. Medical and Veterinary Entomology. In Press. 


Scasta, J. D., & Smith, T. Commingled black and white cows (Bos taurus; Angus and Charolais) in high- 


elevation rangeland are differentially parasitised by Haematobia irritans. Animal Production Science. In 


Press. 


(b) We have a graduate student (Craig Calkins – DVM) working on this project. Craig has initiated 3 


projects that are central to this project. (1) Individual animal traits and horn fly parasitism: Craig is 


quantifying individual animal parameters influencing horn fly parasitism (blood biochemistry and 


coagulation). Craig used iStat point-of-care devices to develop blood profiles of ~160 beef cows. Cows 


will be ranked and then evaluated over 2019 and 2020 for horn fly parasitism. This will lead to blood 


coagulation reference values and diagnostic information based on celite and kaoline time to coagulation 


test procedures. (2) Horn fly parasitism across elevation gradients on working ranches: We are 


finalizing contacts for 5 ranches ranging in elevation from 4,300’ to 8,200’ for which we will evaluate 


horn fly loads on cows during peak (July/August) parasitism periods in 2019 and 2020. (3) State-wide 


survey of livestock parasite losses and mitigation strategies: We have initiated discussions with affiliated 


faculty for this survey with plans to administer the survey in the fall of 2019. Affiliated faculty include 


expertise in Veterinary Science (Parasitology and Epidemiology), Entomology, Range Science, and Animal 


Science. 


The IPM education and outreach efforts of our team have only been made possible through the NIFA, 


CPPM, EIP funding. 


Dan Tekiela 


Assistant Professor and Extension Specialist of Invasive Plant Ecology 


drtekiela@gmail.com 


Department of Plant Science 
University of Wyoming 


 


The following articles from the weed IPM group are available at; https://www.uwyo.edu/ipm/ag- 
ipm/weed-ipm.html 


 


Amaranthus species A current and emerging threat in Wyoming 


Integrated approach to Dalmatian toadflax 
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Manage Weeds by reducing deposits to the seed bank 
 


New invasive annual grasses in Wyoming Medusahead and Ventenata 2018 


Powerful EDDMapS app assists invasive species ID triggers quick management 


Pseudomonas spp as Bio‑herbicides Is this a fit for Wyoming 


Use of Pseudomonas fluorescens as a bioherbicide for cheatgrass and other invasive winter annual grass 
control 


 
 


Priority: Proper Integration of Bioherbicides Into an Invasive Annual Grass IPM Program 


Stated objective: Support the extension of results from current research to regional stakeholders on 


ways to effectively use bioherbicides in IPM plans against the invasive annual grass, cheatgrass (Bromus 


tectorum) via workshops, demonstration plots, and extension materials. 


Major Project Accomplishments to Date: 


The following project outcomes will help reduce the harm that invasive winter annual grasses inflict on 


rangeland ecosystems. These accomplishments coincide with the impact goals proposed in project’s 


logic model. Founding of a regional cheatgrass bioherbicide working group that intends to integrate 


our findings into a publication intended to be submitted to Rangeland Ecology within the next year. 


Through this group, we have been able to facilitate communications between stakeholders and regional 


partners. Conducted a field tour presenting the effect of integrating bioherbicides and synthetic 


herbicides in Sybille Canyon, WY. The event was well received with total attendance of 48 individuals 


We monitoring number of attendees at events to track impact. This strong attendance is especially 


noteworthy due to the remoteness of the location and suggested a high interest in cheatgrass 


management. During this event we presented on the differences of bioherbicide products available and 


discussed best management practices when applying them as part of an IPM plan. Here is a link to an 


article about the event. http://www.uwyo.edu/uw/news/2018/07/solutionsremain-elusive-for- 


landowners-undergoing-cheatgrass-assault.html 


Through our data collection efforts we have identified the best management practices for cheatgrass 


that can lead to an increased forage production in rangeland ecosystems and increased plant 


community diversity. 


Most importantly, due to findings of this research, Wyoming’s Weed and Pest Districts reported 


effectively budgeting approximately $750,000 in weed management tools that would integrate best 


with current land management practices. This will lead to more appropriate integration of bioherbicides 


into current IPM strategies. This also relates directly to my intermediate term impact goal of quantifying 


the amount of changes in the quantity of herbicide usage. 


We plan on continuing in our efforts to accomplish the following goals: 



http://www.uwyo.edu/uw/news/2018/07/solutionsremain-elusive-for-





Facilitate communications between stakeholders and regional partners on bioherbicides. Educate 


stakeholders on the differences between available bioherbicide products. Determine best management 


practices for applying bioherbicides regionally. 


Educate stakeholders on the appropriate integration of bioherbicides into their IPM strategies. Develop 


regional cheatgrass IPM strategies that will increase forage production in rangeland ecosystems and also 


increase plant community diversity 


The IPM education and outreach efforts of our team have only been made possible through the NIFA, 


CPPM, EIP funding. 


 
 
 
 


John Connett 


Integrated Pest Management Specialist 


jconnett@uwyo.edu 


307-766-5022 


Priority: School IPM Training and Implementation By a “Train-the-Operator” approach 


Stated objective: Support extension IPM specialist with the goal of universal adoption and 


implementation of IPM in all Wyoming schools. 


Major Project Accomplishments to Date: Conducted a School Integrated Pest Management (IPM) and 


pest prevention training seminar for, county and state employees, groundskeepers, and pesticide 


applicators in Casper, WY (January 2019 with 97 in attendance). Conducted Wyoming School IPM 


Training and Implementation for school facilities operators at four school locations in the eastern half of 


Wyoming (October and November 2018, 22 personnel in attendance). Five Wyoming school districts 


have adopted IPM policies. Several other school districts have adopted non-chemical control tactics 


combined with IPM education for incidences of bedbugs and fleas that include vacuuming floors and 


drying clothes and backpacks items instead of spraying for bedbugs and fleas that hitchhike on 


backpacks. This represents a Condition Change. Met with facilities personnel at three schools on the 


Wind River Indian Reservation to discuss the fundamentals of school IPM and to provide them with IPM 


informational materials. Presented a School IPM Information booth at the biannual Wind River Tribal 


Health Fair (August 2018, 310 adults and 90 students in attendance). Assisted with the delivery of “Stop 


School Pests” (Now called “The Pest Defense for Healthy Schools”) - A National IPM Standard Training 


and Certificate Program for learning lessons (IPM Training for School Nurses to 3 schools via video 


conferencing (September 10, 2018, 8 Attendees). Presented Fundamentals of School IPM at the 15th 


annual Entomology Short Course held on March, 2019 in Laramie, WY for 21 attendees that work in pest 


management positions in 10 counties. Maintain the Wyoming School IPM webpage 


https://www.uwyo.edu/ipm/community-ipm/school-ipm.html to have a centralized location for School 


IPM information and to be able to provide it electronically. Participated in the School IPM 2020 Steering 


Committee and the Western School IPM Working Group. Taught about School IPM at the University of 


Wyoming continuing science education training program for Wyoming K -12 school teachers. Helped 
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school review and update IPM policy. Taught IPM at the Wyoming state conference for school 


custodians. Worked with several Wyoming hospitals to initiate an IPM program. Provide IPM technical 


support for the statewide Extension Ag & Horticulture team. 


Wyoming Creative Integrated Pest Management Education and Outreach 


Stated objective: - Development of IPM topic infographics selected and vetted experts in working in 


extension to ensure that they are universally pertinent and useful. John Connett and Scott Shell the two 


specialists working on this priority organize and deliver workshops on IPM to Wyoming stakeholders. 


Major Project Accomplishments to Date: 


Infographic Project Progress. We have designed and uploaded 32 IPM graphics. These represent half of 


the graphics we are working on. These graphics include IPM concepts that can be used to educate and 


promote the foundational aspects of IPM. We are working closely with a professional graphic artist to 


use imagery and minimal text to make it easy for lay people to understand key IPM principals. These 


graphics are now going to be vetted by IPM coordinators in 6 other states to ensure that the content is 


universal and correct. 


The infographics products can function for print, social media posts, and as slides in PowerPoint training 


presentations. Drafts of the first IPM infographics have been used in IPM and biological control topic 


guest lectures in college classes where they have been effective visual aids. 


These graphics will be available in small web version and large size for PowerPoint and print at; 


https://www.uwyo.edu/ipm/ipm-basics/ipm-info-graphics.html 
 


These style of graphic have been useful in IPM training within Wyoming and can help share IPM training 


in other areas as well. These infographics will be made freely available for distribution on websites, such 


as http://ischoolpestmanager.org and https://ipminstitute.org. 
 


Wyoming is continually using an increased amount of IPM strategies to protect the vast land resource on 


a tight budget. There is a lot of cross over applicability between agricultural IPM and Community IPM. 


The more Wyoming residents hear the IPM message and training in Urban, Agriculture or school 


settings, the more the sustainable principles resonant with more people. The key components of IPM 


are listed at https://www.uwyo.edu/ipm/ipm-basics/index.html 
 


The components are included in training and help stakeholders see how IPM can be tailored to the 


specific situation, but primarily includes prevention, pest ID and monitoring. 


Completed Community Outreach and Workshops. Presented the 15th annual Entomology Short Course 


held over 3 days in March of 2019 in Laramie for 21 attendees that work in pest management positions 


in 10 counties around Wyoming. Organized and presented a 2 day workshop called the Mosquito Larval 


Control and West Nile Virus Prevention Training. Seventeen people new to mosquito control from 


abatement districts all over Wyoming attended. Provided IPM support to University of Wyoming’s 


Landscaping, Museums, and Residential Facilities departments in Laramie WY. Presented IPM training at 


the Wind River Family & Community Health Care on the Wind River Indian Reservation (December 2018 


and there were 97 adults in attendance). Provided IPM phone and email IPM support for various school 


district, pest control contractor, Wyoming health department personnel, and other Wyoming State 


personnel (6,820 total contacts). Secured outside funding for the production of 500 copies of the 
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“Common Pests Found in Schools, Hospitals, Day cares, and Other Facilities” by C. Colwell and D. 


Pehlman for distribution in Wyoming. This version of the guides has our Wyoming IPM team contact 


information to address local pest problems and further training. 


Integrated Pest Management is being adopted at various levels of management throughout Wyoming 


due to our education and outreach efforts combined with the efforts of other state and federal 


agencies. We meet quarterly with the primary agencies that have weed management responsibilities. 


Part of our IPM message has been how IPM can help sustainably solve pest issues safely across many 


areas including community, agriculture, and natural landscapes. https://www.uwyo.edu/ipm/index.html 
 


 


We are planning a survey to quantify some of the adoption of IPM practices by school districts and 


others. 


The IPM education and outreach efforts of our team have only been made possible through the NIFA, 


CPPM, EIP funding. 


 


 
Jeremiah Vardiman 


Northwest Area Agriculture & Horticulture Educator 
University of Wyoming Extension 
655 E. 5th, Powell, WY 82435 
ph: 307-754-8836 
jvardima@uwyo.edu 
• Alfalfa Weevil control 


• Invasive Weeds – Ventanata grass, Medusahead Wildrye, Cheat grass, Palmer Amaranth 


• Pesticide Resistance – Glyphosate Resistant Kochia (especially in roundup ready crops like sugar 


beets) 


• Problem Weeds – venice mallow and night shade in dry beans, Russian Olive control 


• Vertebrate Pests in Forages – voles, moles, and ground squirrels in perennial forage fields 


• Pesticide Education – encouraging and educating on IPM for all pesticide uses. 


Karen Panter, Ph.D., C.P.H. 


Extension Horticulture Specialist 
Plant Sciences – Department 3354 
University of Wyoming 
1000 East University Avenue 
Laramie, WY 82071 
Office: 4008 Agriculture 
Phone: 307–766-5117 
Fax: 307-766-5549 
E-mail: kpanter@uwyo.edue 
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I’m part of our Extension diagnostic team dealing with what’s-wrong-with-my-plant issues. IPM is 


involved in virtually every case. I handled 400+ individual questions in 2018. Most of the problems are 


cultural or environmental in nature, with some definitely caused by insects or plant pathogens. For the 


biotic issues, we rely on maintaining plant health; proper pruning, irrigation, fertilization, etc.; occasional 


other management strategies including labeled pesticides. 


Jay Norton 


Associate Professor / Extension Soils Specialist 


Office: 307-766-5082 
Cell: 307-760-5781 
I have a couple of cover crop projects that include monitoring weeds in plots: 


1. Compost Carryover and Cover Crop Effects on Soil Quality, Profitability, and Cultivar Selection in 


Organic Dryland Wheat, in collaboration with USU, MSU, and WSU, funded by USDA-OREI; 


2. Integrating livestock and cover crops into irrigated crop rotations, in collaboration with Montana 


State and NRCS, funded by USDA-WSARE. 


Jabbour, Randa 


Associate Professor Agroecology 


PD Institution: University Of Wyoming 


Integration Of Early Harvest With Biological Control For Sustainable Alfalfa Production: 


CO-PD: Rand, Tatyana A. Institution: Usda-Ars Northern Plains Agricultural Research Laboratory CO- 


PD: Peairs, Frank Institution: Colorado State University CO-PD: Ritten, John Institution: University Of 


Wyoming CO-PD: Lee, Brian Institution: University Of Wyoming CO-PD: Islam, M. Anowar Institution: 


University Of Wyoming 


This is an ARDP research (single-function) project. Alfalfa weevil Hypera postica is the most problematic 


insect pest of alfalfa in our region. Despite widespread release of biological control agents following 


alfalfa weevil invasion in the 1900’s, insecticides remain the most common control strategy. 


Additionally, “early harvest” of alfalfa is universally touted as a mechanical control for alfalfa weevil in 


Extension literature. Although alfalfa producers use this management practice often, and sometimes 


exclusively, few consider it the most effective practice. The minimal existing research lacks specificity 


regarding timing precision, alignment with weevil and parasitoid phenology, and economic implications. 


Our overall goal is to improve sustainability of alfalfa production through science-based 


recommendations for alfalfa weevil IPM that integrates physical and biological control. We will 


accomplish two objectives: 1) Test how manipulations of harvest timing affect alfalfa weevil, natural 


enemies, forage yield and quality, and economics; and 2) Identify impacts of on-farm harvest timing and 


parasitoid abundance on alfalfa weevil. We will achieve these objectives through manipulative 


experiments, production field sampling coordinated across multiple states, and data-driven economic 


modeling. This work will improve recommendations for alfalfa weevil IPM and expand alfalfa crop 


budgets to include non-chemical pest management approaches. This project addresses these Crop 







Protection and Pest Management Focus Areas: Plant Protection Tactics and Tools (development of 


harvest timing tactic, integrated with biological control); Diversified IPM Systems (measure effects of 


harvest timing across the farming system); and Development of the Next Generation of IPM Scientists 


(support of graduate and undergraduate students). 


 


 
William Stump 


Assistant Professor Plant Pathology 


1, Kyle Webber1 and Wendy Cecil1 


Dry-Bean Soil-Borne Disease Management with an Integrated Approach with Tillage, Variety, and In- 


Furrow Fungicides at PREC 


Introduction 


Soil-borne dry bean disease such as Rhizoctonia and Fusarium root rot are typically a perennial issue in 


dry bean production. Disease severity is dependent on environmental conditions, soil compaction, 


variety, and cropping history, with growers having limited options for control. 


Objectives 


The objectives are to evaluate an integrated management approach on managing soil-borne disease by 


combining different tillage options, locally adapted cultivars, and in-furrow fungicides. 


Materials and Methods 


The study was established in 2018 at the Powell Research and Extension Center (PREC). A randomized 


complete block design with variety and fungicide treatments in factorial arrangements and tillage as a 


split plot component was established on 8 June with a Kincaid planter/sprayer. Sub-plots were six rows 


(22-inch row centers), 20 feet long with a five foot in-row buffer. The conventional tillage treatment 


included conditioning passes whereas the deep tillage treatment included a deep soil ripping chisel 


treatment prior to conditioning. Disease due to Rhizoctonia solani and Fusarium spp. was endemic but 


not quantified. Fungicides were applied in-furrow at planting using labeled rates. The field plot area 


received fertility, weed control, and irrigation appropriate for dry bean production. All data were 


collected from the middle 4 rows. Parameters measured included compaction ratings, stand counts, 


vigor rating, incidence of root rot, NDVI (Normalized Difference Vegetation Index) rating, and bean yield. 


Results and Discussion 


Tillage treatments did not result in significant differences for soil compaction, but there was a trend in 


the data of reduced soil compaction with deep tillage. On measured crop stands and disease severity 


there was no effect of tillage treatment but there was a significant effect of variety on stands. Othello 


had the greatest stand and Long’s Peak the lowest. There was a 100% disease incidence in all sampled 


plants toward the end of the season. Disease encountered was primarily due to Fusarium species and 


some Rhizoctonia solani. Fungicide treatments had no significant effect on measured disease but there 


were significant differences of disease severity between varieties. Othello had the highest amount of 


disease severity and Sundance had the least (Table 1). Tillage overall had a slight effect on plant vigor 







with less overall vigor with deep tillage. Overall vigor was higher for the Headline® 


fungicide treatment compared to the untreated check. Some differences were noted 


with the NDVI readings, but they were mainly limited to differences between varieties. 


Tillage and fungicide had no effect on bean seed yield however, variety did have a 


significant effect on seed yield. Interestingly, despite having greater disease severity, 


Othello was the highest yielding and Long’s Peak was the lowest. 


Acknowledgments 


We thank PREC field crews for assistance in plot establishment, maintenance, and 


termination. The study was supported by the Wyoming Bean Commission. 


Contact Information 


1Plant Sciences department 


William Stump at wstump@uwyo.edu 


or 307-766-2062. Keywords: dry bean, 


soil-borne disease, tillage 


Hemp IPM 


Because Hemp can be grown without pesticides for example, CBD for children’s 


seizure medicine, the crop has potential for increased education of the principles of 


IPM. 
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ANNUAL STATE IPM REPORT FOR CALIFORNIA 
 


Submitted by: James Farrar, Director 
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Summary 
In 2018, California continued its mission to provide science-based, practical solutions to 
manage pests. David Haviland won the UC Agriculture and Natural Resources (ANR) Award for 
Outstanding Extension and the Pacific Branch Entomological Society Excellence in Extension 
Award. Cheryl Wilen won the UC ANR Award for Outstanding Leadership. Jim Stapleton and the 
Soil Fumigant Alternatives/Bio Solarization Team won the California Department of Pesticide 
Regulation IPM Achievement Award. In the area of change, California’s pest management web 
resources are moving to a mobile-friendly format while migrating the content to a database 
system. This will help better provide pest management information where and when people 
want it, while becoming nimbler in developing new decision-support tools. Over the last 20 
years state and federal resources have continuously dwindled, and we now have to face the 
fact that they will not return. New funding models must be developed. California is exploring 
new funding streams including fee-for-service, a partnership program, and individual donations. 
This is a big change in mind-set from the era of free university cooperative extension. 


 


Accomplishments and Impacts (2018) 
Area addressed: Urban and Community IPM 
Activity: Schools Outdoor Baiting Program to Manage Cockroaches 
Output: Inside buildings, insecticide bait has been the standard management practice for 
decades. It is very effective. Area IPM Advisor Andrew Sutherland wants outdoor bait programs 
to become more common. Many were skeptical outdoor baits could work since gel baits can 
dry out quickly and dust can coat the surface making it less attractive. Funding from the 
California Department of Pesticide Regulation and the National Pest Management Association 
enabled Sutherland to show that baits could be effective outdoors in hot and arid 
environments. In addition to baiting, both schools invested in door sweeps and hardscape 
sealants to prevent cockroaches from getting inside. Insecticidal foam targeted the areas where 
cockroaches breed and hide. Training to use baits was provided to school personnel and pest 
control technicians. In just one month, numbers of cockroaches crashed. The project was 
continued for a full year. Roach numbers stayed low to nonexistent for the full year at both 
schools. Both school districts have maintained their baiting programs to continue to keep 
cockroaches out of school buildings. 
Short-term outcomes: 
Sutherland designed an effective cockroach management program that reduces outdoor 
numbers and prevents cockroaches from entering structures. This program can be used in 
schools and child-care environments without the posting and notification requirements, saving 


Project WERA-1017: Coordination of IPM Research and Extension/Educational Programs in the Western 


States and Pacific Basin Territories 







school personnel and pest management professionals time and effort. This demonstration of 
the efficacy of outdoor baiting for Turkestan cockroaches benefits California, other states, and 
countries worldwide that may rely on applications of liquid pesticides to manage outdoor pests. 
Impacts: 


o Increased ecological sustainability of landscapes 
o Reduced human health and environmental risks associated with pests and pesticides 


 


 
Area addressed: Urban and Community IPM 


⚫ ⚫ ⚫ 


Activity: Los Angeles State Historic Park Gets Savvy About IPM 
Output: The restoration of the Los Angeles Historic Park provided an incredible opportunity to 
develop and implement an IPM program for the 32-acre park, which is located close to 
downtown Los Angeles. Working with input from a steering committee for this three-year 
project, Area IPM Advisor Cheryl Wilen, consultant Phil Boise (Urban Ag Ecology), and others 
developed an IPM Policy that the park can follow to make pest management decisions, 
prioritize management resources, and refer to when the public requires rationale about how 
the park is managed as related to pest management. Wilen and Boise held workshops for the 
park's landscaping and science interpretation staff to train them about plant health, soil 
improvement, and implementation of IPM, often using the resources from the UC IPM 
Program. “We found that the landscaping staff became much more aware of the ways they 
could modify their practices to reduce pest problems after Cheryl and I trained them at the 
workshops," says Boise. In addition to the workshops, Wilen and research assistant Monica 
Dimson used the landscape architectural plan provided by the Park to create a guidebook, Plant 
and Pest Guide: Los Angeles State Historic Park, which includes common pest issues related to 
plants. The park’s educational staff distributed informational brochures about IPM in English, 
Spanish, and Mandarin to the public that visits the park. 
Short-term outcomes: 
The park staff and others, including visitors, are now using the guidebook to identify pests and 
report to the IPM Coordinator. The landscaping staff became much more aware of the ways 
they could modify their practices to reduce pest problems after the workshops. Further, a 
volunteer, inspired by the guidebook, developed a citizen science project in the iNaturalist app. 
There have been over 600 observations recorded in the iNaturalist project, and 212 species 
have been identified, including some beneficials and pests. This collaborative project 
successfully developed comprehensive resources to reduce exposure to pesticides, while raising 
awareness and increasing enjoyment in a valued urban green space. 
Impacts: 


o Improved management and use of land 
o Increased ecological sustainability of landscapes 
o Decrease in environmental problems caused by pests or pest management, such as 


improved air quality 
o Human health risks from pests and managing pests are reduced, leading to improved 


community health and wellness 


o Improved access to positive built and natural environments 
o Reduced human health and environmental risks associated with pests and pesticides 







 


⚫ ⚫ ⚫ 


Area addressed: Agricultural Production IPM 
Activity: Researching the benefits of mating disruption for vine mealybug management in 
table grape 
Output: Mating disruption has recently become available for vine mealybug. University of 
California Cooperative Extension Advisor and UC IPM Affiliated Advisor David Haviland 
evaluated the use of microencapsulated pheromone as part of an IPM program for vine 
mealybug in table grapes. The microencapsulated pheromone is carried in a liquid that can be 
applied using a standard sprayer. Once applied, the pheromone is slowly released into the 
vineyard. Haviland evaluated two application timings of the pheromone, a 30-day interval and a 
45-day interval over the season. Haviland found that pheromone applications at 30-day 
intervals continuously reduced the capture of male mealybugs in traps compared to the 
number of male mealybugs found in traps in the experimental vineyards without mating 
disruption. In the 45-day interval timing experimental vineyards, fewer male mealybugs were 
caught in traps for 30 days, but after 30 days, Haviland observed a resurgence of male 
mealybug numbers. In experimental vineyards where pheromone was applied every 45 days, 
the number of male mealybugs captured in traps was approximately 4 to 7 times higher than 
the number of mealybugs captured in vineyards where the pheromone was applied every 30 
days. Harvested grape clusters in the 30-day interval mating disruption vineyards had fewer 
mealybugs compared to the experimental vineyards where no pheromone was applied. Similar 
numbers of mealybugs were found in the grape clusters in vineyards where the pheromone was 
applied at 45-day intervals and no pheromone was applied. Haviland concludes that adding 
mating disruption enhances the management of vine mealybug and that more research is 
needed. 
Short-term outcomes: 
Based on the reduction of infested grape clusters by mating disruption, Haviland calculated a 
savings of approximately $32 and $136 per acre for two experimental vineyards. The cost of 
pheromone application is approximately $60 per acre. He also points out a savings on the costs 
of labor by reducing the number of infested clusters. Infested grape clusters slow picking, 
processing, and packing clusters. His research is improving the integrated pest management 
program for vine mealybugs. Other potential outcomes: reduced insecticide applications, 
reduced numbers of mealybugs without increased insecticide use, improved crop quality, 
improved sustainability of grape production, and improved profitability of grape production. 
Impacts: 


o Increased agriculture efficiency and profitability 
o Increased ecological sustainability of agriculture 
o Reduced human health and environmental risks associated with pests and pesticides 


 
⚫ ⚫ ⚫ 


Area addressed: Agricultural Production IPM 
Activity: New look for the Agricultural Pest Management Guidelines: 
Output: While UC IPM’s website is well known for its high-quality content, the current website 
design is static and difficult to customize as our program needs and user needs change. 







Improvements should benefit the user and also increase internal efficiencies. Check out the 
newly designed agricultural Pest Management Guidelines, the first step towards our overall 
goal of having a database-driven website to improve efficiencies and enhance collaboration 
with others. The graphic redesign focused on accessibility and improved access on mobile 
devices. The Pest Management Guidelines text was also added into a database (manually 
copied and pasted, then extensively reviewed to ensure nothing was changed). Databasing all 
47 crop Pest Management Guidelines content will make it easier for UC IPM to present our 
content online and make global changes to content—remove a withdrawn pesticide in one 
place and all instances where it’s online are removed. The working goals for the website are to 
engage users by using new technology for mobile devices and adapt existing knowledge into 
easy-to-use decision-making tools. The database should facilitate these goals as well as the 
long-term goal to develop a customizable user portal and the ability to search for information in 
many different ways (by pest, crop or plant host, management technique, or audience). 
Short-term outcomes: 
Improved user experience and ability to find IPM information on multiple devices (desktop and 
mobile). Increased number of instances where UC IPM content is shared in partnership, 
increasing the reach of IPM information. 
Impacts: 


o Increased ecological sustainability of landscapes and agriculture 
o Increased agriculture efficiency and profitability 
o Reduced human health and environmental risks associated with pests and pesticides 


 
⚫ ⚫ ⚫ 


Area addressed: Agricultural Production IPM, Urban and Community IPM 
Activity: Updated Invasive & Exotic Pests Webpage: The UC IPM Invasive & Exotic Pests 
webpage has been updated with a new look and new content. The webpage still highlights key 
exotic and invasive pests in California, leading viewers to the most current and important 
resources. New to the webpage are alerts for potential invasive pests that may not be in 
California yet. This addition assists Californians with keeping an eye out for pests that have a 
high likelihood of being detected since a rapid response when exotic pests invade is so 
important to preventing their establishment. The goal is to add new invasive pest information 
as quickly as possible. Criteria was developed for what pests to include: 1) pests in California 
causing harm or have the potential to cause harm (e.g., causes harm in other similar areas); 2) 
pests that are not endemic: not listed in a Pest Notes or Pest Management Guidelines or are 
rated A, B, or Q by California Department of Food and Agriculture; and 3) pests that are likely to 
come to California and cause harm, or become a problem in California again after an 
eradication effort. Pests to look out for are listed with an eye icon. Changes included removing 
pests such as diaprepres root weevil, light brown apple moth, glassy-winged sharpshooter, 
spotted wing drosophila, vine mealybug, tomato yellow leaf curl; changing the status of 
European grapevine moth to eradicated and something to watch for; and adding Italian white 
snail and nutria. 
Short-term outcomes: 
Improved awareness and knowledge about California invasive species. 
Impacts: 







o Increased ecological sustainability of landscapes and agriculture 
o Increased agriculture efficiency and profitability 
o Reduced human health and environmental risks associated with pests and pesticides 


 


 
2018 Peer-Reviewed Publications 


Publications 


2018. UC IPM Pest Management Guidelines: Avocado. University of California Statewide 
Integrated Pest Management Program. Oakland: UC ANR Publication 3436. 
http://ipm.ucanr.edu/PMG/selectnewpest.avocado.html (updated) 


2018. UC IPM Pest Management Guidelines: Cole Crops. University of California Statewide 
Integrated Pest Management Program. Oakland: UC ANR Publication 3442. 
http://ipm.ucanr.edu/PMG/selectnewpest.cole-crops.html (revised) 


2018. UC IPM Pest Management Guidelines: Dry Beans. University of California Statewide 
Integrated Pest Management Program. Oakland: UC ANR Publication 3446. 
http://ipm.ucanr.edu/agriculture/dry-beans.html (revised) 


2018. UC IPM Pest Management Guidelines: Onion and Garlic. University of California Statewide 
Integrated Pest Management Program. Oakland: UC ANR Publication 3453. 
http://ipm.ucanr.edu/agriculture/onion-and-garlic.html (revised) 


2018. UC IPM Pest Management Guidelines: Pecan. University of California Statewide 
Integrated Pest Management Program. Oakland: UC ANR Publication 3456. 
http://ipm.ucanr.edu/agriculture/pecan.html (updated) 


2018. UC IPM Pest Management Guidelines: Strawberry. University of California Statewide 
Integrated Pest Management Program. Oakland: UC ANR Publication 3468. 
http://ipm.ucanr.edu/agriculture/strawberry.html (revised) 


2018. UC IPM Pest Notes: Dandelion. University of California Statewide Integrated Pest 
Management Program. Oakland: UC ANR Publication 7469. 
http://ipm.ucanr.edu/PMG/PESTNOTES/pn7469.html (revised) 


2018. UC IPM Pest Notes: Snails and Slugs. University of California Statewide Integrated Pest 
Management Program. Oakland: UC ANR Publication 7427. 
http://ipm.ucanr.edu/PMG/PESTNOTES/pn7427.html (revised) 
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2018 Extension Online Trainings/Videos/Website Tools & Pages 
Online Course: Proper Selection, Use, and Removal of Personal Protective 


Equipment. http://ipm.ucanr.edu/training/ 
Video: Respirators UC Ag Experts Talk webinar series. 
https://www.youtube.com/watch?v=by9taoqm4vU&fea
ture=youtu.be Video: Avocado Root Rot Disease UC Ag 
Experts Talk webinar series. 
https://www.youtube.com/watch?v=L-
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