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Western IPM Center 
 

Project Report Form 
 

How to submit: Please submit your completed report electronically, as an attached Microsoft Word 
file, to Jane Thomas at jmthomas@tricity.wsu.edu. If you have questions, contact Linda Herbst, (530) 
752‐7010. Content: Reports should follow the outline below and include responses to as many of the 
questions listed in Attachment A as are relevant to your project. These are guidelines. Provide your 
readers with enough detail that someone who is not familiar with your project can understand what 
you were trying to achieve, how you went about it, and what you accomplished, but please keep it 
concise. 
 

A. Report Data 

Date: 10/15/09 
Reporting Period: 11/07‐10/09 
Report Type (please check one): 

 Progress Report       Final Report 
 
B. Grant Data 
Á Grant Agreement #: 2007‐51120‐03885 
Á Title: Western Region Conservation Biological Control Workgroup 
Á Grant Type: Workgroup Proposal 
Á Lead investigator: 

o Name: Gwendolyn Ellen 
o Title: Senior Faculty Research Assiatant/ Farmscaping for Beneficials Project Manager 
o Institution: Integrated Plant Protection Center/OSU 
o Address: 2036 Cordley Hall, corvallis, OR 97331 
o Phone: 541‐737‐6272 
o Fax: 541‐737‐3080 
o Email: gwendolyn@science.oregonstate.edu 

Á Team members (name, title, institution): See Appendix One 
Á State(s) involved: CA, ID, MT, OR WA,  
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C. Nontechnical Summary. An overview of the project, briefly outlining the problem(s), how your 
project addresses them, and your results, written to a lay audience. (500 words) 

 
D. Objectives and Progress. List your objectives and describe your progress for each objective. 
1. Conduct two FAB Work Group meetings (1a) and an independently funded western region FAB 
symposium (1b)  
2. Create a needs assessment tool for use in each state : Oregon, Idaho, Washington and California 
3. Publish and prioritize FAB needs assessment list 
4. Create a FAB list serve 
5. Produce collaborative grant proposals 
 

Biological control is a component of integrated pest management (Hoffman N.P. 1993) and an extremely 
important alternative to widespread pesticide use (Gurr et al. 2005).  There are three basic approaches to 
biological control: classical or importation, augmentation, and conservation of predators, parasitoids, and 
pathogens that reduce pest populations.  Conservation of naturally occurring predators, parasitoids and 
pathogens (conservation biological control) can be a critical component of all biological control efforts and 
one of it’s most promising. The goal of conservation biological control (CBC) generally involves reducing 
factors that interfere with the beneficial species and/or providing needed resources in their environments.  
Many factors can interfere with their effectiveness including pesticide applications, cultural practices such as 
tillage or burning, host plant effects and physical attributes of hosts such as chemical defenses or leaf 
hairiness.  The goal of CBC is to minimize the intensities and frequencies of such interferences so that the 
beneficial species can function effectively (Landis D.A. and Orr D.B 1996). Demographic studies have shown 
repeatedly that predators and parasites inflict the largest proportion of insect herbivores’ mortality, when 
compared to other factors such as competition, weather, and plant effects (Gurr et. al. 2005). 
 
Through our exteneded meetings, discussions and collaborations we have realized that we want to promote 
and support more than that just biological pest management on-farms.  In response to this realization we have 
changed our name to Functional Agricultural Biodiversity (FAB) Work Group to encompass all the ecological 
services and synergisms that can exist in a biodiverse, ecological agriculture.  While farms employ  CBC 
practices, they can also sustain and enhance stable on-farm populations of native pollinators, amphibians, 
mammals, birds, and soil microbes that can add to ecological balance, increased work place/farm satisfaction 
and financial stability of the farm.  
 
Despite the abundance of studies in the past 50 years on how landscape biodiversity can affect and impact 
populations of beneficial species of predators, parasitoids and pathogens it has not been until relatively 
recently that the impacts of agriculture’s increased dependency on mechanization and pesticides and loss of 
farm biodiversity have been understood. Nor has practical advice to farmers who might wish to exploit 
biodiversity and the increased ecosystem services it can render been available (van Emden H.F. 2003; Landis 
D.A. and Orr D.B 1996; Gurr et al. 2005). The United States has not experienced the upsurge in interest, 
support or research in functional agricultural biodiversity that New Zealand and Australasia has seen (Gurr et 
al., 2005) even though as early as 1995, a U.S. Congress, Office of Technology Assessment revealed that 
biologically based technologies could be more widely used to solve dire needs in US pest management 
(Landis D.A. and Orr D.B 1996).  Though a number of successful CBC and FAB programs exist in the 
Western US, specialized and/or regional expertise is patchily distributed between the states.  
 
The FAB Work Group addresses this paucity of regionally relevant research, expertise and application by 
fostering a collaborative approach of communication, research and outreach to preserve and enhance crop 
pollination by native pollinators, management of pests by predators, parasitoids and pathogens, ecological 
services and the synergisms that accompany them in forest, rangeland, farms and gardens in the western 
region.  
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1a. Two FAB Work Group meetings  
The FAB Work Group has had three regional meetings in Portland and two sub-regional meetings in 
Corvallis, since May 2007.  The first on that date was to share information about what we did in 
functional agricultural biodiversity, discuss the desires of the participants to be a work group, characterize 
our goals and develop a proposal to create the work group.  It was attended by over 30 people and 
amazingly all that was accomplished in the one meeting!  At the second meeting, with the same level of 
attendance in February 2008, three mini-presentations were given by members on their projects and farms 
and our goals of developing needs assessments, a list serve, and producing a symposium were refined 
detailing specific steps to accomplish them.  
 
The third meeting, March 2009 was scheduled to correspond with the International IPM Symposium in 
Portland and as a result our attendance was smaller by half that of our other meetings.  Several members 
were busy at the International meetings. By this meeting we had already submitted one collaborative 
proposal to the Organic Farming Foundation to aid in the funding of the symposium.  It was denied 
funding.  The symposium was characterized as a hands-on tour, highlighting FAB practices on the 
ground, during the summer. Responsibilities and a timeline were formulated and possible funding sources 
were identified. A symposium committee of 10 members was developed and it was this group that guided 
the FAB Tour into fruition.   the excellent experience in biodiversity it came to be. The needs assessment 
survey was also evaluated, edited and and refined as a tool that could be used by members but the desire 
for consistent state use, complete with publication and distribution of the results had become diminished 
for the group. 
 
The FAB Tour July 2009 is considered the fourth meeting.  More than half the FAB Work Group 
members attended the Tour/symposium. California, Oregon and Washington were represented.  The event 
went from 9:00 AM to 10:30 PM with some of the members not able to attend the evening dinner and 
night walk.  Details of the tour follow in Section 1b and a summary is provided in Appendix One.  The 
fifth and last meeting of the Work Group occurred at 8:00 AM the morning after the FAB Tour, in 
Corvallis.  Eight to nine devoted Work Group members attended a breakfast debriefing of the tour and 
dinner.  All attending were quite pleased with the FAB Tour, dinner and night walk and felt we had 
succeeded in meeting our event goals. We also discussed  evaluation of the work group as a whole, future 
objectives and projects and components of the continuation grant proposal see Appendix Two.  There was 
unanimous agreement that the FAB Work Group has succeeded in accomplishing not only the goals of the 
tour but also our first two year objectives.  The group was very enthusiastic about continuing to work 
together. 
 
These meetings have made us much more aware of research, projects and practices associated with 
functional agricultural biodiversity in the western region.  We are more connected and engaged in the 
newest information than we were before the existence of the FAB Work Group due to these repeated, 
high quality exchanges and the list serve.  The meetings have also be an engaging vessel that allows us to 
design, plan and instigate collaborative FAB efforts.  
 
1b. An independently funded western region CBC symposium  
The Biodiversity Working for Farmers Tour and Shout Course was the FAB Work Group’s 2009 
symposium, held July 21, 2009 in Corvallis, OR.  For details please see Section E, Impacts and 
Appendices One and Three.   
 
2. & 3  Needs assessment meetings and published prioritized CBC needs assessments lists for each state 
A pilot needs assessment was conducted at two FSB Farm Walk events in July 2008 and a summary of 
the results was presented at the February 2009 meeting.  Work Group members edited and refined the 
survey tool resulting in a draft version that was sent out through the list serve for general use (see 
Appendix Three).  The group decided that members could give the needs assessment surveys at their own 
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events and results could be compiled.  At the debriefing meeting in July 2009 it was further decided that 
much information is provided at events like the Tour on what gaps exist and what opportunities could be 
explored in FAB.  The group's preference was to gather such information through events rather than 
through a formal needs assessment project. 
 
4. A FAB list serve 
The list serve was successfully launched by NCAT personnel in March 2008.  It is hard to imagine a time 
when it was not there to use.  Though not utilized as much as it could be, it serves to connect us all for all 
meeting announcements and Work Group duties when we are producing events. It is also the vessel which 
allows us to instantaneously share reprints and news on anything pertaining to functional agricultural 
biodiversity.  We have proposed to expand the list serve to include a website and a group work  software 
called home base that will allow us to work more interactively and archive all the information that passes 
on the list serve. 
 
5. Collaborative grant proposals and projects 
 
It is not always easy to attribute collaborations to an entity, or meeting in time in space, as it is difficult to 
know specifically when and where the original spark fired that created a particular project.  That caveat 
given it is clear that the FAB Work Group aided in, if not was “majorly responsible” for the following 
grant collaborations which amount to well over half a million dollars in funds: 
 
1. The Xerces Society and IPPC/FSB (with various other states and entities) NRCS Conservation 
Innovation Grants creating demonstration habitats on farms throughout the western region, 2010/11 
 
2. The Biodiversity Working for Farmers Tour Grant with USDA, WIPM Center in Davis, CA, NCAT in 
Montana and CA, Xerces, OR, IPPC/OSU, OR, USDA, NRCS Plant Materials Center, OR, Four OR 
small Farmers and Two OR vineyards, 2009/10 
 
3.A Benton Soil and Water Conservation Education Grant proposal by Gwendolyn Ellen for a farm walk 
PA system, OR October 2009 and collaboration with them on a 2010 farm walk combining FAB and soil 
ecology.  
 
4.A USDA, NRCS, Plant Materials Center, Xerces, FSB/IPPC/OSU,  Farmscaping with Native Plants 
Annual Field Day, started June 2009   
 
5.A WSARE Research and Education Grant with WSU researchers, OSU Horticulture researchers and 
IPPC/FSB, WA and OR farmers on on-farm habitat and predacious ground beetle populations OR & WA 
2010/11 
 
6.A USDA, NRCS, Plant Materials Center, OR Xerces, FSB/IPPC/OSU demonstration hedgerow and 
beetle banks, started 2008 
   
7.UC Riverside and IPPC/FSB WSARE Grant in Riverside, CA, 2008/10 on nectar cover cropping in 
vineyards. 
 
8. Consultation among field consultants and WSU researchers on classic and conservation biological 
control in stored pests. 
 
9. Planning stages with the Institute of Applied Ecology in Corvallis, OR, the OSU Botany Dept and 
IPPC/OSU for cooperative grant and NRCS CSP monies for growers in the FAB Tour to install more 
native habitat. September 2009  
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10. Implementing Biological Control Workshop Panel at the 2007 WA Tilth Producers Conference, 
Yakima, WA Dr Terry Miller, with WSU, WA Farmers and Ellen of FSB/IPPC  
  
 
E. Outputs. List your project’s outputs, which might include publications, information, data, 
meetings held, attendance at meetings held, etc.  
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1. Meetings: May 23, 2007 in Portland,Oregon 32 participants from OR, ID, WA, CA 
February 8, 2008 in Portland, OR 23 participants form OR, WA, CA 
March 23, 2009 in Portland, OR 15 particpants from OR, WA ,CA Held in conjunction with the International 
IPM Conference. 
July 21, 2009 in Corvallis, OR as part of the Biodiversity Working for Farmers Tour , 16 particpants from 
OR,WA, CA (several committee meetings were held by email and one in Corvallis pre Tour) 
July 22, 2009 in Corvallis OR 8 participants from OR, CA for Tour Debrief 
2. A Functional Agricultural Biodiversity needs assessment tool draft for members to use at events (see 
Appendix Four) 
3. A list serve which has been in use since 2008 and has 40 users to date. 
4.Two project description PDFs that we printed and shared with particpants and interested participants in 2007 
and 2008 (see Appendix Five). 
5. In lieu of an annual, in-door symposium we conducted a hands-on tour called Biodiversity Working for 
Farmers Tour.  A true collaborator’s dream event, the tour was funded by the Western IPM Center at UC 
Davis for close to $5000 with in-kind support from OSU’s IPPC which donated salary time for Gwendolyn 
Ellen and Jeremy Karby and from the USDA, NRCS, Plant Material’s Center which donated a van and 
mileage for the daytime tours. Rex Dufour of the National Center for Alternative Technology (NCAT) 
successfully submitted the winning proposal and NCAT in Montana housed the grant.  Two Oregon 
Vineyards, Tyee and Van Duzer donated cases of wine for the evening dinner.  The event was co-coordinated 
by Gwendolyn Ellen of the FSB Program at OSU’s IPPC, Mace Vaughan of the Xerces Society for 
Invertebrate Conservation, and Rex Dufour of NCAT’s California office. Kenagy Family Farms, Gathering 
Together Farm, Buchanan Family Farm and Heavenly Harvest Farm were the four Willamette Valley  farms 
that really made the tour a stellar event. 
 
As defined by the Work Group the tour’s objective was to provide a direct and compelling experience of the 
progressive biodiversity enhancement practices that are driving sustainable agriculture forward in the 21st 
century, to provide access to scientists and other specialists who are helping us understand the importance of 
on-farm biodiversity for the quality and yield of agricultural crops, to identify some of the constraints that 
may limit the potential for the full benefits of these practices to be realized, and to provide relevant insights 
for future discussions on agricultural policies that encourage on-farm biodiversity. 
 
Thirty-five regional policy makers, regulators, industry personnel, conservationists and researchers attended 
the tour.  This included one rural mayor and two U.S. Congressperson staffers and the assistant director of the 
Oregon Department of Agriculture.  Three established, ecologically rich Willamette Valley farms (totaling 
over 800 acres combined) were visited by.  Farmers led the group to rich, bio-diverse areas of their farms 
highlighting the habitat enhancement practices they have implemented and their impacts on farm production, 
economic viability and quality of life for them and the future generation of farmers.  FAB Work Group 
members led dynamic discussions throughout the day on biodiversity, conservation biological control, native 
pollinators and other beneficial organisms such as owls and frogs.  Conservation summaries of each farm 
were made and distributed in the tour packets and will be posted at www.ipmnet,org  (see Appendix Three).  
The day’s activities finished up with an on-farm Biodiversity Dinner and night walk which was sold out at 40 
participants.  A delicious organic dinner was served by a local farm chef on a local farm which utilizes various 
bio-diverse techniques such as beetle banks and insectary plantings. A night tour to experience night active 
insects was held after dinner.  The response was very positive. 
 
 An informal, oral, group evaluation was done at the end of the tour and much appreciation was expressed for 
the opportunity to view biodiversity on farms and hear from farmers, first-hand why they integrate 
conservation practices and feel it is important to their farming systems.  At the event debriefing all work 
group members expressed being very pleased with the attendance and outcomes of the event, feeling we had 
met our event objectives.  Articles on the tour have been published at the Farmscaping for Beneficials site at 
www.ipmnet.org, in NRCS's statewide e-letter the NEWS for Oregon NRCS 08-12-2009 and in the Western 
IPM Center's Newsletter the Western Front, October 2009. 
   
6. In conjunction with the Biodiversity Working for Farmers Tour we produced three conservation summaries 
for the participating farms (see Appendix Three).  These summaries were included in the tour packet and are 
posted on the Farmscaping for Beneficials site of www.ipmnet.org . 
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F. Impacts and Potential Impacts. The “impacts” and “potential impacts” sections of your report 
will help the Western IPM Center highlight the value of IPM research and education by detailing the 
real‐world impacts of Center‐funded projects. We will use the information in news articles, reports, 
and informational brochures to showcase the impacts of projects that our program supports. See 
Attachment A at end of form for questions to assist you in describing the impacts of your project. 
 

1. Impacts. Describe any impacts of your work. Impacts are specific changes in condition for 
those affected by your work. Impacts include adoption of technology, creation of jobs, reduced cost 
to the consumer, less pesticide exposure to farmers, access to more nutritious food, and a cleaner 
environment and healthier communities.  

 
 

We have increased the research and collaborative FAB projects throughout the western region directly 
through the new grants and projects listed in Section D.  Our annual meetings and networking through our list 
serve have increased our knowledge of functional agricultural biodiversity practices, projects and research 
being done in the west and strengthened our scientific, agricultural, social and practical collaborations.  Our 
Work Group annual symposium which was the FAB Tour/Short Course (see Appendix One) exposed 35 
regional agricultural policy makers, regulators, industry representatives, farmers, conservationists, and 
extension personnel to FAB practices four  western OR farmers use (over 900 acres), highlighted restraints 
they face in applying these practices and on-farm benefits derived from them, revealed research gaps in 
relevant, eco-region specific, FAB research to support its adoption and use and identified roadblocks industry 
and regulating policies place on farmers utilizing FAB practices.  Established practices viewed were perennial 
and annual insectary  hedgerows, beetle banks, agro-forestry crops, native seed production, bird and bat 
boxes, wetland and prairie restoration, and wide field borders with native plants. There were several, direct, 
somewhat immediate, positive impacts from the tour. One was  expressed was on the floor of the US House of 
Representatives in Washington D.C. on July 30, 2009 (the others are included in Section D, number 5).  
Congressperson Blumenauer (D-OR) delivered a colloquy in defense of farm biodiversity and small farmers 
during the passage of the food safety bill HR 2749.  He states “Biodiversity is a prerequisite for a healthy farm 
and not something we should penalize farmers for. Last week in my state, staff from Oregon State University 
and the Xerces Society led a tour to four diverse Oregon farms where farmers are utilizing techniques such as 
naturescaping, floodplain restoration and natural hedgerows to encourage crop health, control pests and 
invasive species, and enhance soil quality. I am concerned that these practices, which are cost effective and 
bring benefits to the farm and local wildlife, would be in jeopardy under this legislation”. This speech helped  
design a food safety bill which was passed on June 30, 2009, with less harsh implications for small farmers 
who employ FAB practices on their farm.  Articles about the tour have been published at the Farmscaping for 
Beneficials site at www.ipmnet.org, in NRCS's statewide e-letter the NEWS for Oregon NRCS 08-12-2009 
and in the Western IPM Center's Newsletter the Western Front, October 2009.   
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2. Potential impacts. Describe your project’s potential impacts. Potential impacts are the 
ways that your project’s outputs could directly lead to changes in condition that will unfold in the 
future. 

 
G.  Appendices 

1. With your report, please attach at least two (2) photographs that illustrate your project. 
Please describe the photo and indicate the name and institution of the person who took 
the photo. (If you submit more than two photographs, please include those additional 
descriptions and photo credits under “H. Additional Information,” below.) 

Photo #1 description: 

Photo #1 credit (photographer’s name and institution): 

Photo #2 description: 

Photo #2 credit (photographer’s name and institution): 
Paul Jepson, Director 

 
2. Also attach any printed fact sheets or other publications resulting from your work that 

will enhance our understanding of your project and its impacts. Please provide a 
description of each attached publication below. 

We expect our impacts to translate into more farmers employing conservation practices, more researchers 
conducting FAB/CBC research and its effect on pest management, and more policy makers and industry 
regulators advocating for FAB throughout the western region.  Increased use of conservation biological 
control components of FAB could have a profound positive regional effect on populations of beneficials, and 
pesticide use reduction (Cardinale et al 2003, Gurr et al. 2005). These positive regional effects directly address 
WIPMC’s second goal to decrease the environmental health risks to pest management by having the potential 
to keep farm pesrt outbreaks to below economic levels and thus reduce the use of pesticieds on farms.  
Increased use of CBC practices such as habitat enhancement and creation on a regional level would also 
increase populations of native pollinators and other beneficial organisms other than invetebrates on farms such 
as birds of prey, snakes and amphibians that can have positive synergistic effects on farm pests.  These types 
of synergistic effects are a basic function of agricultural biodiversity and play a large role in keeping farms 
resilient to pest attacks, climate change and economic hard-times (Scherr and McNeely 2008). 
 
 

 Image 0240.  Farmer Dave Buchanan of Tyee Vineyards talks about parasitoids in his hazelnut 
orchard during the 2009 Biodiversity Working for Farmers Tour. 
 
 

Paul Jepson, Director 
Integrated Plant Protection Center at Oregon State University 

Image 0220, In the Spirea insectary hedgerow st Kenagy Family Farm in Albany, OR. 
2009 Biodiversity Working for Farmers Tour 

Integrated Plant Protection Center at Oregon State University 
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Document #1 description: 

Document #2 description: 

Document #3 description: 

 
H. Additional Information 

 
 
 
 
Credit: Some of the language about impacts and potential impacts was adapted from a PowerPoint presentation by H. Michael Harrington, 
Executive Director, Western Association of Agricultural Experiment Station Directors, Colorado State University. 

Appendix One:FAB Tour Summary 

Appendix Two: Summary of Tour Debrief Meeting 

Appendix Three: Conservation Summaries 
 

Appendix Four: Needs Assessment 
Appendix Five: FAB Work Group Members Project Descriptions 
Appendix Six: Literature Cited 
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Attachment A 
Questions to Help in Reporting Impacts and Potential Impacts 

 
Below are some questions that will guide you in assessing and then describing the impacts and potential 
impacts of your project. The relevance of each question may vary depending on whether yours is a 
research or extension project. Please answer as many as you can to the best of your ability, and feel free to 
describe any additional types of impacts not mentioned below. Remember to identify any potential 
impacts. 

1.  Innovations in IPM: 
Are there new IPM practices that have been (impacts) or could be (potential impacts) adopted as 
a direct result of your project? What is the total number of acres (or homes, schools, greenhouses, 
nurseries) on which these practices could realistically be implemented? 

2.  Safeguarding human health and the environment: 
a. Has the project reduced risk (or could it potentially do so) by changing the use of pesticides 

on farms, in homes, in schools, etc.? For example, could it result in fewer sprays per season or 
a switch to lower‐risk pesticides? If possible, quantify the changes in condition. (Since there is 
no unanimous definition of high and low risk, investigators selecting this indicator are asked 
to categorize the pesticides they are reporting on as high or low risk according to the particular 
situation [e.g., lower risk to natural enemies]).  

b. Are there any other impacts or potential impacts on human health or the environment as a 
result of your project? 

3.  Economic benefits: 
a. What is (or could be) the economic benefit (e.g., dollars saved) for clientele who adopt IPM 

strategies and systems you studied? Do you envision potential commercialization or mass 
production of these systems? 

b. How many clients are satisfied with IPM results (such as improved yield, improved quality 
of yield, reduced pest populations, more effective pest control, greater preservation of 
nonpest species)? 

c. Are there other financial benefits that might be realized (potential impact) as a result of your 
project? 

4.  Implementation of IPM:  
a. How many IPM strategies and systems have been validated through this project (e.g., 

through on‐farm trials, large plot tests, or other methods used to confirm efficacy)? 
b. How many educational materials were delivered? To whom? And what are the impacts or 

potential impacts? 
c. What is the number of growers/personnel trained? And what are the impacts or potential 

impacts? 
d. For a Web site, what volume of traffic and type of use has the site experienced? (For example, 

number of visitors per day or month; number of page views; number of unique user sessions; 
change in volume during growing season; average viewing time.) And what are the impacts 
or potential impacts? 

e. How many more people adopted IPM practices as a direct result of your project, or how 
many people adopted new IPM practices? 

f. Are there other ways in which your work will result in improved use or increased 
implementation of IPM strategies in your region or across the West? 

5.  Has your project or study increased collaboration among stakeholders interested in the 
development and implementation of improved IPM strategies and systems? 



Appendix One:Biodiversity Working for Farmers 
Tour 

July 21, 2009 Corvallis, OR  
 

A tour that brought regional policy makers, conservationists and industry 
personnel together with farmers and researchers to highlight the importance of 

agricultural biodiversity 
         

 
 
What was done 
Three established, ecologically rich Willamette Valley farms 
(totaling over 800 acres combined) were visited by 35 
regional policy makers, regulators, industry personnel, conservationists and researchers.  
Farmers led the group to rich, bio-diverse areas of their farms highlighting the habitat 
enhancement practices they have implemented and their impacts on farm production, 
economic viability and quality of life for them and the future generation of farmers.  
Members from the USDA Western Region IPM Center Functional Agro-Biodiversity Work 
Group (the FAB Work Group), specialists in agricultural biodiversity from industry and non-
profits and farmers that meet on a regular basis to develop and promote adoption of 
ecological practices in the western region, led discussions on other studied impacts of on-
farm biodiversity such as biological pest management, increased native pollinator 
populations, farm resiliency to environmental degradation such as soil erosion and water 
quality and regional contributions to local agricultural sustainability. 
 
What was learned 
All three farmers, Peter Kenagy of Kenagy Family Farms, Jim Caulkin of Heavenly Harvest 
Farm, and Dave Buchanan of Buchanan Family Farm/Tyee Vineyard identified the 
following restraints they face while enhancing on-farm biodiversity: 

• high costs in terms of time to plan and implement the practices, labor of creating 
and maintaining the habitats and land taken out of production for the habitat;   

•  very little regionally relevant information on the long-term impacts of these 
habitats on their farm production systems and ;  

• scant technical information on what plant selections to make for optimal beneficial 
organism enhancement (i.e. insect predators, parasitoids, native pollinators, 
predator birds).  

 
These farmers, masters, or soon to be masters, of conservation ecology and adapting 
practices to fit within their farm ecosystems and production systems do so because they 
strongly feel on-farm biodiversity can: 

• improve the quality of their products or; 
• create new, alternative farm products or; 
• make their farm production systems more interesting or; 
• support ecological product labels and certification or; 
• conserve the biodiversity of the farm landscape and; 
• preserve this biodiversity for our future generations. 

 
A major conclusion made by both the participants and farmers alike is that increased 
communication among all represented should occur to identify and create new policy 
opportunities that support the conservation and promotion of on-farm biodiversity and fund 

Tour Objectives: To 
provide a direct and 
compelling experience 
of the progressive 
biodiversity 
enhancement 
practices that are 
driving sustainable 
agriculture forward in 
the 21st century, to 
provide access to 
scientists and other 
specialists who are 
helping us understand 
the importance of on-
farm biodiversity for 
the quality and yield of 
agricultural crops, to 
identify some of the 
constraints that may 
limit the potential for 
the full benefits of 
these practices to be 
realized, and to 
provide relevant 
insights for future 
discussions on 
agricultural policies 
that encourage on-
farm biodiversity. 
Sponsors of the tour: 
The USDA Western Region 
IPM Center Functional 
Agro-Biodiversity Work 
Group ( FAB Work Group) 
members include: 
 
Gwendolyn Ellen, Oregon State  
University 
Mace Vaughan, Xerces Society for 
Invertebrate Conservation 
(Xerces), OR 
Rex Dufour, Nat Center for 
Appropriate Technology (NCAT), 
CA 
Marsha Holt-Kingsley, Portland 
Metro 
Joe Williams, USDA, NRCS, Plant 
Materials Center, Corvallis OR 
Mike Russell, Oregon State U  
Rebecca Sweet, Van Duzer 
Vineyard, OR 
Dana Higgins, NRCS, OR 
Allison Kutz-Troutman, Sound 
Horticulture, WA 
Bob Bugg, Biohaven, CA 
Deborah Clark, Oregon State U  
Paul Jepson Oregon State U  
John Lambrinos, Oregon State 
University 
Munk Bergin, Pest Man Sys, OR 
Shep Smith, Soilsmith, OR 
 
Western Integrated Pest  
Management Center, 
Xerces and NCAT 
For more info 
contact:Gwendolyn@science.
oregonstate.edu 



the participatory research and technological development that supports its implementation on a regional level. 



FAB Tour Debrief Summary 
July 22, 2009 
 
We were all quite pleased with the tour and the mix of affiliations of the participants.  We 
came up with some very interesting ideas for follow up on how the Work Group, could 
refine our activities and clarify and sharpen our impacts: 

 follow up letters that include a brief highlight of the day to those we wanted 
to come (Alison is going to try her hand at a basic letter); 
  an op ed on the event, best by farmer but okay by one of us as well; 
   having separate events for farmers  on the farmer to farmer vein, regionally 
moving farmers on farms-if funded this would be very cool): 
  continuing on the policy maker vein by expounding on special issues and 
have mini presentations of those on the farm tour by ”experts”.  
  Gwendolyn could not reiterate enough that a longer lead time would 
facilitate the attendance we wan; 
 we have a continued burning desire to renew our proposal for another two 
years.  We all felt continuing to build on the local motion we have built and 
the incredible biodiversity of the Willamette Valley is a good idea -starting 
small and well and expanding from there- is a prudent concept to adopt. We 
have to maintain a regional view to continue to be a WIPM Work Group and 
we want to do that.   The WIPM proposal to renew work groups is due in 
September.  And last but certainly not least: 
 Gwendolyn  is particularly keen on developing a community infrastructure 
for farmers and policy makers to talk annually-FAB farmers going to Salem 
with harvest basket/bugs/pollinators??? Okay pollinated crop products, 
Biodiversity Town Hall Meetings, Community Policy and Harvest festivals 
were just a few ideas discussed. 

 



Appendix Three:Conservation at Kenagy Family Farms 
 

Peter Kenagy is a leader in conservation ecology.  He has won USDA’s Patrick 
Madden’s Sustainability Award and Norpac’s Farmer of the Year Award in the 
Sustainability category for his combination of conservation tillage, minimum pesticide 
use and habitat restoration and enhancement innovations.  His well thought out farm 
design is clearly where efficient crop production and biodiversity meet.  Wide 
riparian borders are maintained (between 40 -70 yards in width) and boast a 
complex structure of mature native and non-native harvestable habitat.  
 
 
 

 
 

Instead of cropping the bottom lands, Peter restored them with plantings of trees 
and native grasses that maintain the critical functions of the Willamette flood 
plains and filter sediment and pollutants, such as fertilizers, pesticides, and 
harmful bacteria,  that would otherwise enter the river. Conservation tillage 
practices during crop production further reduce soil loss and protect water 
quality. 
 

 
Peter finds unique opportunities to enhance non-cropped areas on his farm by 
planting habitat in what he calls “no man’s land” around his telephone poles and 
other farm margins. Having diverse habitat on the farm edges increases food 
and shelter for beneficial insects that help keep crop pest outbreaks below 
economic damage levels. It also provides food and undisturbed nesting 
areas for native pollinators, which can aid in crop pollination. 
 
 
Simply by adding extensions to utility poles Peter provides habitat for some of 
the primary predators of Oregon’s rivers, the Osprey and the bald eagle. 
Both are yearly residents of the farm and indicators of environmental health. 
These and other birds of prey help keep farm rodent populations in check. 
 
 

 
Throughout the fields, islands of habitat and mature riparian borders are connected 
by hedgerows of native spirea, ceonothus and willow. These habitat corridors 
provide important food for native pollinators, and insect predators and 
parasitoidsj. They also provide excellent paths, nest sites, shelter, food, and 
perches for predatory birds, bats and other mammals that help keep on-farm 
insect and rodent pest populations in balance. 
 

 
According to Peter Kenagy, biodiversity supports the viability of his family farm by:  

 reducing tractor usage, which saves time, energy, and resources; 
 maintaining the many critical ecological functions of the floodplain; 
 providing a sustainable market for restoration seeds which he grows; and  
 increasing the enjoyment his family gains from observing the abundant wildlife, 
particularly bird life, his land is able to support. 



Appendix Three:Conservation at Tyee Vineyards/Buchanan Family Farms 
 

The first thing you notice when you enter are the mature field edges and 
riparian borders, wide fence rows, and grassy farm roads that connect 
lush habitat throughout the fields at Tyee. This habitat provides wildlife, 
beneficial insects, and native pollinators with a means to move through the 
landscape.  These corridors provide excellent flight, paw, and scent 
paths, nest sites, shelter, food, and perches for predatory birds, bats 
and other mammals that keep on-farm insect and rodent pest 
populations in balance. Dave Buchanan boasts the planting of 10,000 
trees! 
 
Ancient gallery oaks, majestic remnants of the oak savannah, provide 
excellent shelter, food and homes for the 140 species of birds identified on 
the farm. As they die, these trees provide vital nesting sites for owls and 
native bees in their hollowed out limbs and snags, and homes for many 
wood boring insects which in turn provide a constant source of food for 
insectivorous birds and mammals.   
 
Mature trees flank the two creeks that meander through the farm and provide 
leaves and other organic debris that supports a diversity of aquatic insects, 
amphibians and fish. The tree canopy provides shade that cools the 
streams. These non-polluted, cooler streams hold more oxygen and are 
vital to the survival of many northwest fish species such as cutthroat 
trout. Their long branches and giant trunks provide logs that slow the 
creeks current and provide backwaters that host a wide variety of animals, 
from crayfish to great blue herons. The debris backs up water that spreads 
out into broadened flood plains covered in native grasses and forbs that 
provide additional food and shelter for many insects. These floodplains also 
filter sediment and pollutants, such as fertilizers, pesticides, and 
harmful bacteria from fecal matter, that would otherwise enter the 
streams.  Wetland Reserve Program funds were used for much of the 
riparian restoration.  
 
The Buchanans have not used herbicides or insecticides on their grapes 
since 1999. They augment the biodiversity of their mature riparian areas 
and field margins with flowering plants, such as roses, lavender and 
showy milkweed, that provide pollen and nectar for native bee and 
beneficial insects. They do not rent European honey bees, as there are 
many native bees on the farm and several “bee trees” with naturally 
occurring European honey bee hives. 
 
The Buchanans have participated in several research projects in their 
hazelnut orchard over the years.  They are currently working with OSU 
researchers to find alternatives to current management techniques for 
the filbert worm.  In the past, cooperation with OSU researchers yielded 
very positive long-term results by increasing on-farm populations of 
parasitoids that attach the filbert aphid.  
 

In terms of the farm’s bottom line, the Buchanans believe these conservation measures: 
 enhance the quality of their fruit and nuts; 
 broaden their market appeal with an ecological label; 
 increase public interest in their farm; 
 contribute to their own enthusiasm and interest in work and home; and   
 add to the general health and sustainability of the farm. 



Appendix Three:Conservation at Heavenly Harvest 
 

 
Heavenly harvest is a nine year old vegetable farm that is 
transitioning to certified organic production. Jim and 
Linda Caulkin’s 56 acres wrap around three ponds and a 
long slough. They are less than a half a mile from the 
Willamette River. Mature riparian zones with native 
shrubs and trees surround each field providing 
pollen and nectar sources for native pollinators and 
beneficial insects, as well as shelter and perches for 
predacious and insectivorous birds and bats. 
 
The ponds and slough are vital habitat for native 
frogs and turtles. Jim is starting to restore this diverse 
habitat. He would like to remove the invasive 
blackberries and reed canary grass that surround the 
ponds, and the water hemlock growing within the slough. 
He plans to plant native grasses, forbs and shrubs to 
enhance and to stabilize the banks, 
 
 
 
Jim is participating in a long-term research project with 
Oregon State University that has documented a variety 
of parasitic wasps parasitizing pestiferous leafroller 
moths in his cane berries.  Each year, populations of 
these parasitoids are high, as are the number of 
parasitized leafroller larvae. Jim is helping researchers 
develop insectary plantings in cane berry fields that 
support on-farm populations of parasitoids. 

 
 

 
 
 

 Jim and Linda are committed to sustainable practices, reducing their 
pesticide use, and maintaining the structure and integrity of the diverse 
habitats on their farm. They are interested in participating in conservation 
programs that will help them accomplish these goals. 



DRAFT 
Functional Agricultural Biodiversity (FAB) Workgroup Needs Assessment 

 March 23, 2009  
 
Purpose of the needs assessment – to provide the workgroup with vital data to 
further the FAB regional agenda in a targeted and relevant direction so as to meet 
the needs of farmers, policy makers, educators……. 
 
Please rate the following items: 

1. Most important, interest, ?? 
2. Important 
3. Somewhat important 
4. less important 
5. Not important 

 
1. The strong points of functional agricultural biodiversity 
 1 2 3 4 5 
The potential to increase crop yields      
Improve and restore health of ecological systems      
Plant, insect and habitat diversity      
Pesticide use reduction      
Increase use of IPM methodologies      
Improves wildlife habitat      
Use of biological controls      
Improves stability and sustainability      
Improves effective pollination      
Risk reduction      
      
      
      
      

 
2. What practices that increase agricultural biodiversity interest you 

the most? 
 1 2 3 4 5 
Releasing specific insects to manage specific pests      
Creating on-the-farm habitat for beneficials (food, rest, shelter)      
Bee habitat/nests/      
Bat habitat      
Beetle Banks      
Beneficial insect attractants (usage)      
Conservation hedgerows      



Raptors      
Owl boxes      
Tailing ponds      
      
      
      
 
3. Barriers to installing/increasing habitat for beneficials on your farm? 
 1 2 3 4 5 
Dollar costs and funding      
Technical knowledge      
Resources (equipment, staff, materials)      
Removing ground from crop production      
Time and Labor      
Weed management      
Pest Thresholds      
Marketability      
Neighboring farm practices (crop dusting, ???)      
Land availability to develop ideas and practices      
Shading from hedgerows, (greater issue?)       
      
      
      
      

 
4. 
 
 1 2 3 4 5 
      
      
      
      
      
      
      
      
      

 



Appendix Four:Functional Agricultural Biodiversity (FAB) 
Workgroup Questions-July, 2008 n=16 Two walks –vegetable and 

orchard 
 
1. What are the strong points of functional agricultural 
biodiversity? 
Allows for plant, insect, habitat diversity-lllll 31% 
Potential to increase yields, restore and improve whole ecological health of as systems-lll 
Risk reduction-lll 
Reduced reliance on single methods of pest management-ll 
Improved wildlife habitat-l 
Reduces cropping systems inputs-lll 
Reduce pesticide use-lllllll 43% 
Use of biological control-ll 
Improves stability-l 
More effective pollination-l 
True sustainability-l 
Keeps the earth alive-l 

 
2. What practices that increase agricultural biodiversity interest 
you the most?  (examples: releasing specific insects to manage 
specific pests-ll, creating on-farm habitat-lllllllll 56%, tailing 
ponds, bee nests-ll, owl boxes, bat boxes, using beneficial insect 
attractants-llll, etc). 
How to plant for blossom that attracts benes at the right time-llll 
Bee habitat-ll  Early season pollinators-l  culturing pollinators-l 37% 
Bat habitat-l 
Habitat for benes-l  Leaving dandelions in longer-l 
Resting and shelter for benes-l 
Food for benes-l 
Hedgerows as living drift barriers-l   Hedgerows-ll 
Raptors-l 
Birds-l 
Small mammals-l 
Attracting thrips off pears-l 
Habitat restoration-l 

 
3. What barriers are there to installing more habitat for 
beneficials on your farm? 
$-llllllll 50% 
Knowledge-lll 
Resources-ll 
Removing ground from crop production-ll 
Time and labor-lllllllll   Weed maintenance-l 56%  
Guidance-l 



Technology-l 
Pest thresholds and marketability-l 
Crop dusters-l 
Hay farmer-l 
Shade from row dimensions-l 
Having land to develop ideas-ll 
 
Summary 
There were over a dozen strong points and interests in FAB.  The biggest strong 
points being pesticide use reduction and providing plant, animal and habitat 
diversity.  The major interest from these polled were creating on-farm habitat and 
enhancing pollinator populations. The biggest barriers were time and labor and 
money, with 43% listing knowledge, resources, guidance and technology as 
barriers as well. 
 
 
 
 
 





Robert L. Bugg, Ph.D. 
Senior Analyst, Agricultural Ecology 
U.C. Sustainable Agriculture Research and Education Program 
University of California One Shields Avenue Davis, CA 95616-
8716 U.S.A. 
530-754-8549 
530-754-8550 FAX 
rlbugg@ucdavis.edu 
http://www.sarep.ucdavis.edu
 
My main work lately in this thematic area has been literary.  
Specifically, I am first author on two manuscripts that are in 
press.  
One concerns aphidophagous flower flies (Syrphidae), and the 
other relates to biodiversity issues in California vineyards. I am 
also doing some outreach work on amphibian-friendly farming and 
gardening.  
This has some conceptual content that may be of interest to the 
group, in part because it involves beneficials that are threatened 
and endangered. 
I am currently interested in work on harvestable hedgerows, 
particularly including herbs and the management of agricultural 
water features. 
 

http://www.sarep.ucdavis.edu/


Deborah Clark  
Oregon State University , Department of Botany and Plant Pathology 
deborah.clark@oregonstate.edu 
541 737-1734 

 
Our lab, which is involved in the preservation of biodiversity through restoration of 

native habitats, has just finished the 2nd year of a 5-year grant to investigate restoration of 
native northwest prairies, particularly the control of invasive species.  Invasive plants, 
especially non-native perennial grasses, pose one of the most critical threats to protected 
native prairies in the Willamette Valley/Puget Trough/Georgia Straits ecoregion.  These 
prairies are among the most endangered ecosystems in the North America, and support 
many imperiled species.   

To address these critical issues in prairie restoration, the Priscilla Bullitt Collins Trust 
(Northwest Conservation Fund, The Nature Conservancy) awarded a 5-year grant to a 
multi-state and Canadian team of scientists and land managers, including three 
investigators from the Department of Botany and Plant Pathology: Deborah Clark, Tom 
Kaye, and Mark Wilson.   

Currently, our research group has gathered pre-treatment field data and one-year-after 
treatment data on plant diversity and abundance, along with measurements of soil health 
and function through collaboration with USDA-ARS, Corvallis.  In February 2007 our 
research group along with field managers met to review the data and to develop the next 
years’ management strategies, which include prescribed burning, mowing and herbicide 
treatments. 

One important component of the project is the assessment of field responses of plants 
to management treatments using functional groups and key plant traits, thereby allowing 
generalization of findings across a wide range of sites and conditions.  Our lab here at 
OSU has nearly completed measuring standardized plant traits for 60+ native and non-
native species, which will be included in a database of plant traits for Willamette Valley 
species developed by Dr. Mark Wilson.  

Rachael Roberts, a graduate student with Dr. Deborah Clark and Dr. Mark Wilson, 
took the lead on making the plant trait measurements and has nearly completed her 
related thesis project, in which she is investigating the response of different seed mixes of 
composed of different functional groups in restoration of native prairies.  She is also 
exploring how well plant traits can be used to generalize the field performance of these 
seed mixes.  

Wendy Phillips, graduate student of Dr. Deborah Clark, is beginning a Ph.D. project 
in which she plans to investigate the role of mycorrhizae in the restoration of native 
prairies, particularly the rare species.  

Deborah Clark conducts research that helps answer the questions that restorationists 
and land managers need to have answered so that they can develop strategies for 
restoraiton of native habitats.  In particular, she focuses on the ecology of seed 
regeneration for both native and non-native species.  Recently, she has expanded her 
interest to include belowground-aboveground interactions, for example, the role of 
mycorrhizae in structuring plant communities.  
 
For additional information, see our website:  http://oregonstate.edu/~wilsomar/Index.htm 
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Farmscaping for Beneficials Project at IPPC, OSU, we are exploring on-farm 
methods of beetle bank establishment and their affects on ground beetle 
populations. FSB received its first grant award called Banking on Beetles in 
Oregon from the USDA’s Sustainable Agriculture Research and Education 
Program. to begin this work with the following farms: Persephone Farm in 
Lebanon, Gathering Together Farm in Philomath, The 47th Ave Farm in Portland, 
and Whistling Duck Farm in Grants Pass.  It is a two year award for $19, 068. 
 
To date, thirteen new experimental beetle banks have been created in the 
Willamette Valley.  The banks are being planted with native bunch grasses, 
particularly blue wild rye (Elymus glaucus), slender wild rye (Elymus 
trachycaulus), or water foxtail (Alopecurus geniculatus) which is no longer 
considered native. We are currently still experimenting with establishment of the 
banks and assessing which predacious ground beetles are associated with them. 
 

       
 
Predator, Parasite and Pollinator Surveys   
 
In the summer of 2007, we began a project with the USDA, NRCS, Plant Materials 
Center (PMC) and Xerces Society to inventory the predators, parasites and native 
pollinators associated with mature native plantings at the PMC. From these surveys we 
will jointly create a brochure and technical paper on the native plants, their local 
flowering dates and beneficials associated with them.  We plan to use this information in 
our work with local farmers on habitat enhancement for beneficials. 
 
 
 
 

 
 
 



 
Jude Hobbs 
Agro-Ecology Northwest 
1161 Lincoln Street 
Eugene, Oregon 97401 
541-342-1160 
FAX: 541-342-7202 
hobbsj@efn.org 
www.cascadiapermaculture.com 
 
 
Project: Multi-Functional Hedgerows Along Riparian Zones 
The design, implementation, and maintenance of a multi-functional hedgerow planting along a riparian zone at 
Wintergreen Farm in Noti, Oregon. 
The project was designed to demonstrate a win-win situation for farmers with agricultural land along 
waterways. The planting mix is a combination of native and non-native plants with potential income sources. 
 
Plant List 
•  Aronia- Chokeberry 
•  Eleagnus Multiflora  Goumi ‘Sweet Scarlet’,  
•  Hippohae rhamnoides  Sea Berry 
•  Sambucus  caerulea   Blue Elderberry-  'Nova' /'York' 

•  Castanea sp.  Chestnuts 
•  Carya illinoisensis Northern Pecans,  
•  Persimmon Diospyros virginiana 

 
General Hedgerow Overview based on the OSU Extension Bulletin: 
 A Guide to Multi-Functional Hedgerows in Western Oregon (EM 8721 October 1998) J. Hobbs, D. McGrath 
 
Hedgerow is an old English term that refers to layered narrow planting strips that grow along field borders, fence lines and 
waterways. In the Northwest, this ancient design method is being expanded to incorporate a diverse number of plant 
species with a wide variety of functions.  Hedgerows often consist of trees, shrubs, ground covers, perennials, annuals, 
and vines depending on the function, size, and location of the planting strip. 
 
These diverse plantings have multiple benefits. They develop into shaded areas for cooling water temperature, offer 
wildlife habitat, encourage beneficial insects, reduce soil erosion, provide bank stabilization, and uptake nutrients and 
pollutants.   They are shelterbelts, windbreaks, and screens for privacy.  Hedgerows can also be income producers.  
 
Although there has been much discussion and research focusing on the impact of planting buffer strips to improve 
biodiversity and water quality, there has been limited exploration on the income producing potential of these sites. My 
interest is in including products that provide income, beyond 'natives only'.  This provides positive opportunities for the 
farmer and the environment. 
 
Some products that can be grown in the hedgerow are:  

Nuts, fruits and berries, medicinal herbs (leaves, flowers, seeds, bark and roots), seeds for collection, 
nursery stock, mushrooms, flowers, floral greenery, craft material, and secondary wood products such 
as; lumber, and firewood. 

 
Most Potential Income Source  in the Wintergreen Hedgerow: This plant also encourages beneficial insects 
during spring bloom 

 •  Eleagnus Multiflora  Goumi ‘Sweet Scarlet’,  



. 

 
Winter Green Farm Hedgerow   2005 

 
Eleagnus Multiflora  Goumi ‘Sweet Scarlet’ 

 
Wintergreen Farm Winter  2005 



Habitat Improvement for Predators and Parasitoids (HIPP) Project Team: 
Tara Pisani Gareau, PhD Candidate, tarapg@ucsc.edu (workshop participant) 
Sara Bothwell, PhD Candidate, sgb@ucsc.edu  
Deborah K. Letourneau, Co-Project Director, dletour@ucsc.edu  
Carol Shennan, Co-Project Director, cshennan@ucsc.edu  
 
Address: 
Department of Environmental Studies 
Interdisciplinary Sciences Building 
University of California, Santa Cruz 
1156 High Street 
Santa Cruz, CA 95064 
 
Project Title:  

Perennial Habitat for Conservation Biological Control in Annual Cropping Systems: 
An Investigation at Two Spatial Scales 

Project Summary 
Perennial vegetation management can potentially enhance biological control of crop pests, reduce 
grower dependence on pesticides, and improve environmental health and biodiversity conservation. 
In highly disturbed systems, such as annual vegetable production, perennial vegetation (hedgerows 
or natural vegetation fragments) may be crucial for stabilizing natural enemy communities. Our 
project goals are to develop basic knowledge regarding the conservation of ubiquitous natural 
enemies (parasitoids and predators) of vegetable crop pests and to disseminate this knowledge to 
farmers, resource management agencies, and interested community organizations. Our research 
objectives are to test the extent to which natural enemy abundance and diversity --indicators of 
conservation biological control (CBC) potential-- is predicted by the presence and extent of 
perennial vegetation, and whether such potential predicts in-field mortality rates of pests. Because 
insects are highly mobile, we assess the role of perennial vegetation for CBC at the field-level 
(hedgerows) and landscape-level (within 1.5km). Our hypotheses are 1) providing habitat for natural 
enemies via hedgerows enhances CBC potential; and 2) the diversity and extent of perennial 
vegetation in the landscape determines CBC potential.  For hypothesis 1, abundance and movement 
patterns of selected pests and natural enemies are monitored at five hedgerow-crop field sites. 
Hypothesis 2 is tested using data from 35 farm sites that differ in perennial vegetation diversity and 
extent. Parasitoid diversity is measured using periodic sampling, and vegetation and landuse classes 
are characterized using aerial photo interpretation. At both scales, effects of perennial vegetation on 
biological control are assessed through rates of parasitism of sentinel pests placed in the field. 
 
Hedgerow Study 
Hedgerows are thought to improve biological control services by providing food resources (nectar 
and pollen) and refugia for arthropod natural enemies during fallow or tillage events. Since the 
quality and accessibility of food resources and shelter varies among species, the mix of perennial 
vegetation used in hedgerows will affect the abundance and diversity of natural enemies present. If 
natural enemy populations are enhanced in hedgerows, a key question is whether these insects 
migrate into adjacent crop fields in sufficient numbers to control agricultural pests. To test the 
hypothesis that perennial hedgerow vegetation provides habitat for natural enemies and enhances 
CBC potential, we address three main research questions: 1) Are arthropod natural enemies and 

mailto:tarapg@ucsc.edu
mailto:sgb@ucsc.edu
mailto:dletour@ucsc.edu
mailto:cshennan@ucsc.edu


pests differentially associated with particular hedgerow plant species? 2) How far do individual 
natural enemies and pests move from hedgerows into adjacent crop fields?  3) Does the presence of 
hedgerows in field margins increase the incidence of biological control in adjacent crop fields? In 
2005 and 2006 we used biweekly vacuum samples (Figure 1) to monitor key natural enemies and 
pests of vegetable systems on common hedgerow plants, Achillea millefolium, Baccharis pilularis, 
Ceanothus spp., Eriogonum giganteum, Heteromeles arbutifolia, and Rhamnus californica, at each 
of five hedgerow sites adjacent to commercial vegetable fields. We quantified plant bloom rates as 
an indicator of nectar and pollen resource. To track dispersal patterns of pests and natural enemies 
from hedgerows into adjacent vegetable 
fields (question 2), in 2006, we sprayed 
hedgerows with fluorescent pigment to mark 
foraging insects, captured them in the fields 
with sticky traps at different distances from 
the hedgerow, and determined the proportion 
of marked individuals using a microscope 
and UV light. To test parasitism rates 
between fields with and without hedgerows 
and at different distances from the field 
margin, we attached the sentinel pest 
Trichoplusia ni to potted  

pests differentially associated with particular hedgerow plant species? 2) How far do individual 
natural enemies and pests move from hedgerows into adjacent crop fields?  3) Does the presence of 
hedgerows in field margins increase the incidence of biological control in adjacent crop fields? In 
2005 and 2006 we used biweekly vacuum samples (Figure 1) to monitor key natural enemies and 
pests of vegetable systems on common hedgerow plants, Achillea millefolium, Baccharis pilularis, 
Ceanothus spp., Eriogonum giganteum, Heteromeles arbutifolia, and Rhamnus californica, at each 
of five hedgerow sites adjacent to commercial vegetable fields. We quantified plant bloom rates as 
an indicator of nectar and pollen resource. To track dispersal patterns of pests and natural enemies 
from hedgerows into adjacent vegetable 
fields (question 2), in 2006, we sprayed 
hedgerows with fluorescent pigment to mark 
foraging insects, captured them in the fields 
with sticky traps at different distances from 
the hedgerow, and determined the proportion 
of marked individuals using a microscope 
and UV light. To test parasitism rates 
between fields with and without hedgerows 
and at different distances from the field 
margin, we attached the sentinel pest 
Trichoplusia ni to potted  

Figure 1. Pisani Gareau vacuum sampling at Achillea 
millefolium within a hedgerow. 

collards plants, and placed these plants in  collards plants, and placed these plants in  
adjacent vegetable fields (Figure 2). adjacent vegetable fields (Figure 2). 
  
  
Landscape Study Landscape Study 

Figure 2. Potted collard plant hosts 1st and 2nd in-
star cabbage looper larvae. 

Little is known about how land management decisions may be changing insect biodiversity and 
enemy-pest dynamics. In highly disturbed annual vegetable systems, extra-farm vegetation may be 
critical habitat for maintaining local natural enemy populations and biological control services. We 
investigate ichneumonid community diversity in response to landscape complexity by quantifying 
the landcover surrounding research landscapes in terms of several vegetation classes and land-use 
categories. Research landscapes are centered in 35 organic vegetable farms, ranging from small 
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determines parasitism rates, sentinel pests were placed 
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Background info: Vern Holm 
 
Vern is the Partnership Coordinator for the Northwest Weed Management Partnership, an 
informal multi-agency network of individuals and organizations concerned with rural and 
urban invasive weed issues in northwestern Oregon and southwestern Washington.  
 
The Northwest Weed Management Partnership is an umbrella organization that helps 
build the organizational and technical capacities of six Cooperative Weed Management 
Partnerships encompassing 20 counties in northwest Oregon and southwest Washington. 
As of May 2007, over 130 natural resource management organizations were members of 
the Northwest Weed Management Partnership. 
 
Vern’s background is varied, and includes grant writing, organizational development, and 
serving on the boards and steering committees of several non-profits. He is also actively 
involved in numerous outdoor education/restoration groups. He received his BS and MS 
degrees in Adult Education from the University of Wisconsin – Stout, in Menomonie, 
Wisconsin. 
 
Vern Holm 
3960 NE Riverside Loop 
McMinnville, OR  97128 
(971) 241-2173 
vholm@onlinemac.com
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Howell Territorial Conservation Hedgerow: Multiple Functions, 
Benefits and Ventures 

  
Marsha Holt-Kingsley 
Native Plant Center Coordinator 
Metro Regional Parks and Greenspaces 
600 NE Grand Ave.  
Portland, OR. 97232 
kingsleym@metro.dst.or.us
office: 503-638-7240 
cell: 503-701-7554 
 

The Howell Territorial conservation hedgerow on Sauvie Island began as a 
AmeriCorps Community Action Project in November 2005 with volunteers 
planting 600 plants in a 15’ wide by 300’ long area under existing Oregon 
Oaks.  In 2007, the 2nd phase widened this initial area and extended the 
hedgerow another 300 feet. Native shrubs and understory trees were chosen 
for their adaptability to the site and to provide nectar, berries, and habitat 
throughout the year for pollinators, beneficial invertebrates, birds and 
mammals. The NRCS provided matching funds for this phase of planting and 
seeding into the wetland emergent area around Howell Lake.   

The Howell hedgerow has multiple functions and will provide an array of 
benefits to both land owners and the natural world.  The first function 
provides a wind-break between Metro’s natural area (north-side) and Sauvie 
Island Organics (south-side).  Metro’s land managers utilize a range of tools 
to control invasive species on the 100 acres of natural area including 
mechanical mowing, herbicide application, and hand removal of blackberry 
roots by volunteers.  The Sauvie Island Organic CSA benefits from the 
hedgerow’s job to catch any potential drift from application of herbicides. The 
second function is as a corridor of wildlife habitat, which, by spring 2009, will 
extend 1500 feet to the Gilbert River.  Birds and mammals will benefit from 
the increased opportunity to move safely from the fields to the river.  The 
hedgerow’s third function is to provide nectar and refugia for beneficial 
insects and pollinators.  This ecosystem service plays an extremely important 
role in supporting biological beneficials and native pollinators which in return 
greatly benefit Sauvie Island Organics farming practices.   

Since 2006, Native Plant Center (NPC) volunteers have been collecting native 
forb seeds from Metro’s natural areas and amplifying the collected seed in 
field beds at the Tualatin River Field Station in Clackamas Co.  Last fall, seed 
from several herbaceous natives were broadcast in the emergent area of 
Howell Lake, including Bidens cernua, Madia glomerata, and Lupinus 
polyphyllus.  This year volunteers will be growing plugs and seed to expand 
the herbaceous layer of the hedgerow and continue the enhancement of 
Howell lake.   Native species that provide nectar and pollen will be grown 
from locally collected seed.  Target genera include:  Aster, Ribes, Sambucus, 

mailto:kingsleym@metro.dst.or.us


Solidago, Delphinium, Lupinus, Berberis, Rubus, Amalanchier, 
Symphoricarpos, Salix, Achillea, and Lomatium and various Alliums and other 
members of the lily family.  

There are several exciting ventures taking shape in concert with the Howell 
Hedgerow and Metro’s Native Plant Center, which could provide useful data 
for the CBC workgroup, land managers and the farming community.  One is a 
partnership with SOLV and their Team-Up for Watershed Health.  This joint 
venture is currently in the planning phase, with SOLV offering to take on the 
stewardship of Howell Territorial Park for the next 8 years.  Their stewardship 
could potentially include: hedgerow maintenance, planting, vegetation and 
invertebrate monitoring; invasive plant removal by volunteers; and, 
continued enhancement efforts throughout Howell Territorial Park natural 
area as resources allow.  The second venture is an invertebrate monitoring 
pilot project taking place at Metro’s NPC.  Interns will help develop 
monitoring protocol (based on standards from Xerces and NRCS ), and they, 
along with plant center volunteers, will collect qualitative data relevant to 
which insects visit specific native species growing at the native plant center.  
Data collected throughout the 2008 growing season and will be dependent on 
which forbs, graminoids, trees and shrubs are present at the plant center.  
The intent is to expand this monitoring into the field in 2009 with the help of 
SOLV’s partnership and begin monitoring the Howell hedgerow’s invertebrate 
community.  The third venture is developing the NPC webpage (located on 
Metro’s website) as a resource tool for native plant information and as a link 
to CBC information (Xerces, NRCS, native plant societies, etc.) 

In conclusion, Metro’s land managers are taking into account the need to 
enhance our region’s natural areas for all species.  To this end, our natural 
resource scientists are developing planting plans with the inclusion of habitat 
for pollinators, hedgerows, prairie habitats complete with flowering shrubs 
and forb corridors.  The Native Plant Center will support enhancement 
projects by way of seed collection and amplification, the production of 
propagules of targeted species, and the continued development of 
partnership and capacity building throughout the Metro region with local 
nonprofits, jurisdictions and municipalities.  

 



Using nectar cover cropping in vineyards for sustainable pest management 
 

Nic Irvin 
Department of Entomology 
University of California 
900 University Ave    Ph: (951) 827 4360 
Riverside     Fax: (951) 827 3086 
CA 92521    nic.irvin@ucr.edu  
 

This three year project has been funded by Western Region of Sustainable Agriculture 
Research and Education (Western SARE) and is the first cover crop study conducted in 
southern California. Previous studies show that buckwheat increased longevity and 
fecundity of parasitoids in the laboratory that attack sharpshooters, a key pest of grapes 
(Irvin & Hoddle, 2006), and led to lower abundance and higher parasitism of leafhoppers 
in vineyards (Nicholls et al., 2000, English-Loeb et al., 2003). Buckwheat shows 
promising potential as a cover crop in vineyards as it germinates easily, has a short 

sowing-flowering time, its seed is inexpensive 
and readily available (Bowie et al., 1995). 
Cahaba vetch suppresses populations of 
damaging nematode species in Californian 
vineyards (McKendry, 1992), and this plant is 
suggested in Code of Sustainable Winegrape 
Workbook (CSWW) (Dlott et al., 2002) as a 
cover crop option to improve soil nutrition, 
fertility and structure, and reduce erosion and 
dust. The current project investigates whether the 
extrafloral nectaries of cahaba vetch are of 
benefit to natural enemies of grape pests, and 
investigates the use of buckwheat and cahaba 
vetch for management of arthropod grape pests 
in California. 

 

The objectives of the project are to determine: 
1. If buckwheat and cahaba vetch enhance the longevity and fecundity of three 

important grape natural enemies in the laboratory (the glassy-winged sharpshooter 
parasitoid, Gonatocerus ashmeadi, the grape leafhopper parasitoid, Anagrus sp., and 
the vine mealybug parasitoid, Anagyrus pseudococci). 

2. If sowing buckwheat and vetch between vine rows enhances spring and summer 
populations of natural enemies, promotes natural enemy abundance, reduces pest 
populations below economic thresholds, influences grape yield and quality, and 
affects vine vigor. Field trials will be conducted in a wine grape vineyard in 
Temecula and a table grape vineyard in Coachella Valley over two years. The number 
of natural enemies and grape pests will be monitored from April-September using 
visual counts and weekly sticky card catches. The economic thresholds suggested in 
CSWW will be used to determine whether cover crops reduce leafhopper and spider 
mite densities to acceptable levels, and data on fruit yields and Brix levels will be 
recorded.  

A glassy-winged sharpshooter parasitoid 
(Gonatocerus ashmeadi) feeding from a 
buckwheat flower. 



3. How many rows require cover crops for pest control by investigating the rate of 
dispersal of natural enemies from buckwheat plots.  

4. When to sow buckwheat and vetch to maximize nectar availability for natural 
enemies.  

5. If buckwheat and vetch can out compete unwanted weed species.  
 

The project includes a comprehensive outreach plan to extend results of research to 
the grape community in Temecula, Coachella Valley and Lodi. This includes posting 
results on four major websites (UCR Biological Control, UCIPM, UC SAREP, and 
Western SARE), presenting results at 9 key grower meetings and conferences, and 
holding two ‘demonstration field days’ in both Temecula and Coachella Valley. 
Demonstration field days will include pre-planted buckwheat and vetch, a ‘bug fair’ 
where growers can view live pests and beneficials under binocular microscopes, and 
information about the research results. Paul Jepson, and grower educator Gwendolyn 
Ellen of Oregon State University (OSU) have developed a Farmscaping for Beneficials 
program at OSU, and will collaborate on adapting the education methods they have 
developed to our situation. A color leaflet containing results of the study will be 
distributed to growers and advisors through grower meetings, while Cooperative 
Extension Specialists Carmen Gispert, Mark Hoddle, and Nick Toscano, plus PCA Ben 
Drake, Linda Kissam (Temecula Winegrowers Association) and Cliff Ohmart (Lodi 
Woodbridge Winegrape Commission) will also support outreach and education. A 
chapter on cover cropping for vineyard pest control will be produced for incorporation 
into CSWW. All outreach material (i.e., posters, slide presentations, leaflet etc) will be 
available as PDF files that can be downloaded from the above websites. 
 

A survey will be conducted to assess the rate of adoption of research cover crop 
techniques. The percentage of Temecula, Lodi and Coachella Valley growers that 
practice nectar cover cropping for pest management will be evaluated at the beginning of 
the trial (July 2007), and again in June 2010 to determine rate of adoption. The survey 
will obtain data on whether buckwheat or cahaba vetch cover crops were sown for pest 
control, and the percentage reduction in pesticide use as reduced as a result of using these 
management techniques.         
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The IPPC program is evolving to address the enormous global challenges implicit in the equation above: 
i.e.  
 

1) Current agricultural practices often inhibit ecosystem services that are required for sustainable 
production, including pest suppression and pollination. They may substitute, as is the case for 
insecticides and miticides, for biologically-based pest suppression, and destabilize agro-
ecosystems.  

2) Adoption of IPM may reduce pesticide risks, but pesticide use has enabled loss of habitat and 
resources that maintain natural enemy (and pollinator) populations, which may take years to 
‘recover’ from pesticide exposure.  

Transition to 
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risks 

Develop 
reduced-
risk IPM 
tactics 

Reduce 
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3) Sustainable IPM therefore requires that we pay equal attention to reduction of pesticide and other 
risks and restoration and conservation of ecological services.  

 
My interests include: 
 
ü Design and implementation of sustainable IPM programs at the state and regional scales 
ü Development of participatory research programs that properly acknowledge producers 
ü Procedures for risk assessment, mitigation and management for predators, parasitoids and 

pollinators ‘the 3 P’s’, at multiple ecological scales 
ü Translation of successful research strategies and IPM tactics to the developing world  
ü Modeling parasite, predator and pollinator populations across ecologically relevant temporal and 

spatial scales   
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I am broadly interested in the ecological processes that tie landscapes together, and that 
provide a number of valuable goods and services.  A better understanding of these 
processes will help improve conservation biocontrol strategies.  I am currently involved 
in a few projects that are directly applicable to CBC. 
 I am collaborating with Vaughn Walton (OSU Horticulture) on a project 
investigating how the distribution of native oak woodland habitat influences pest 
dynamics within hazelnut orchards.  We are focusing on the Filbert aphid (Myzocallis 
coryli) and its associated biocontrol agent the braconid parasitoid Trioxys pallidus.  We 
are quantifying how these two species move between hazelnut orchards and native 
vegetation within the Willamette Valley.  We are testing the hypothesis that pest 
suppression by the braconid is higher in orchards with more surrounding native habitat. 
 I am collaborating with Ed Peachey (OSU Horticulture) on a project investigating 
ways to improve the biocontrol of puncturevine (Tribulus terrestris) in western Oregon.  
We are testing ways to improve the overwintering success of the two biocontrol agents, 
the puncturevine seed weevil (Microlarinus lareynii) and the puncturevine stem weevil 
(M. lypriformis) by providing improved overwintering habitat within and adjacent to 
infestated areas. 
 I and my graduate student Michael Russell (also attending the meeting) are 
collaborating with Gwendolyn Ellen and Paul Jepson (IPPC) to test the effectiveness and 
improve the design of CBC strategies such as beetle banks in the Pacific Northwest. 
 



Alec McErlich 
Agricultural R&D 
Small Planet Foods, 
Sedro-Woolley WA 98284 
 
Office   360-855-2726 
Email alec.mcerlich@smallplanetfoods.com 
 
Current projects- 
 
o Only work with organic or transition to organic growers 
o Working with eastern WA and OR organic farmers to install beetle banks on field 
 margins as part of a pest and weed management plan. 
o Identify grass species suitable for beetle banks in eastern Oregon. 
o Develop field margin vegetation plans to reduce weed hosts in these areas. 
o Develop in field insectaries suited to row crop vegetables in eastern WA. 
o Lygus management plan for organic broccoli production.  
o Various cooperative projects with PNW land grant universities. 



Terry Miller 
Washington State University, Entomology 
tdmiller@wsu.edu 
  
Conservation and Enhancement of Diversity of Aphidophagous Hymenoptera in 
Irrigated Organic Cropping Systems 
 
Multiple introduced species of aphid parasitoids were screened in quarantine at WSU in 
the 1990’s for use against Diuraphis noxia, Russian Wheat Aphid (RWA) in Washington 
state.  During screening it was discovered that several species and strains of species 
had a strong affinity to attacking other economically important aphids in the state.  
Surveys of aphids, host plants and natural enemies were done throughout the decade of 
the 1990's in Washington state and showed as expected that natural enemy diversity 
responded positively to greater plant diversity and that monocultures of annual crops 
had the lowest diversity of natural enemies.  Natural enemies that do arrive in crops 
usually arrive late and have little effect.   

To rectify this situation it was thought that the cultivation of various plants in natural 
enemy banks that harbor early season aphids could serve as alternative hosts or "bridge 
species" to enhance early season parasitoid abundance near irrigated field crops.  The 
alternate host aphids being used in the field had to be non-pestiferous to the target crop, 
allow host switching  and be cultured easily.    

Determination of the aphid host range of four parasitoids that had recently established in 
Washington state as well as three endemics was done to determine the spectrum of 
suitable aphids they could attack and develop within.  Host ranges of parasitoids were 
determined with choice, no-choice tests of 25 candidate aphid species.  The parasitoids 
Aphidius colemani, A.ervi, A. matricarae, A. avenaphis, Diaretiella rapae, Lysiphlebus 
testaceipes, Aphelinus asychis and A. varipes spp. complex were the parasitoids used in 
the study.  Twenty-six plant species were evaluated as host plants for the 25 aphid 
species.  

The objectives were to increase availability, numbers and diversity of  aphidophagous 
hymentoptera in annual cropping systems and determine area of impact.   

Use of certain plant aphid combinations in natural enemy banks was found to provide a 
source of parasitoids all through the growing season for potato and other crops.  
Parasitoids were found to be more abundant, diverse and built up much earlier in the 
season with respect to nearby crops without natural enemy banks. 
 
 
Enhancement of Cereal Leaf Beetle Parasitoids in Washington  

 
In the eastern U.S. and Utah, biological measures have successfully managed cereal 
leaf beetle (CLB), which is a new pest in Washington state since 1999.  The beneficials 
are minute species of wasps, including Tetrastichus julis and Anaphes flavipes, that 
deposit their eggs in CLB larvae or eggs, respectively. The parasitoid eggs hatch and 
their larvae feed on and kill the host. The larval parasitoid is easy to establish but it 
allows the CLB larvae to damage crops before killing it in the pupal stage. The egg 
parasitoid is harder to establish but it can destroy 30-70% of CLB eggs.  T. julis then 
attacks 90% of the surviving larvae. Working in tandem in the eastern U.S., established 



parasitoids reduced beetle populations 60% and grain losses to less than 1%.  We are 
introducing both species into Washington grain fields.  

 
We have seen great success with the larval parasitoid, which has multiplied and moved 
10 to 50 miles from field insectaries within 2 years of release and is establishing along 
with CLB in many areas. However, egg parasitoids were recovered only a few times in 
2006.  We are introducing a new egg parasitoid from China in 2007 for evaluation. 
   
Our approach has been to work with farmers to set up field insectaries or nurseries for 
the parasitoids. Farmer cooperators who have high populations of CLB in their fields set 
aside about 3 acres for a field insectary and plant it to strips of specific crops that are 
attractive to CLB – winter wheat plus 3 sequential seedings of spring oats – to ensure 
there are high populations of host CLB in the insectary for the wasps to sting. Half the 
insectary is in crop in any season and half is left in chemical fallow for a season because 
tillage damages the parasitized CLB pupae. 
 
A field insectary is designed to: 
Provide an area for the survival and production of parasitic wasps.  
Maintain a high population of CLB eggs and larvae throughout the spring and summer 
as food for the wasps. 
Provide a low-cost, effective alternative to controlling cereal leaf beetle infestations in 
your local area. 
Provide a supply of parasitic wasps for redistribution to infested areas in other counties 
and states.  
  
Site Selection: 
 Moderate to heavy recurring CLB populations 
Three or more acres of tillable land. 
At least 5 years availability 
Rolling terrain with natural protection (adjacent fence rows, trees, bushes) 
Grain crops in surrounding farm land 
Little possibility of insecticide drift  
 
 
Enhancement of native bees and insect natural enemies in 
center-pivot irrigated borders and corners of organic cropping systems 
 
The idea behind this is to improve the management of center-pivot irrigated field 
corners that are usually wasted weed covered ground and turning it into something 
productive.  By using beetle banks and a variety of native plants and other select 
plant species in concert with management methods similar to those used for cereal 
leaf beetle insectaries we can increase both the natural enemies and native bee 
population.   
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The central question guiding my research is: what is the relationship between biodiversity and 
biological control? I seek to understand how community complexity impacts the ability of 
predators, parasitoids and pathogens to exploit their herbivorous prey. The key questions that my 
research group is investigating are: 
 
1) Does greater biodiversity among natural enemies lead to more effective herbivore regulation? 
Predator-prey communities are ideal for studying biodiversity effects spanning multiple trophic 
levels, because of the clear linkages between consumer (natural enemies) and resource (prey) 
species. Unfortunately, the biodiversity literature has dealt little with predator-prey communities. 
We are particularly interested in the positive interactions among enemy species that lead to 
improved pest suppression as diversity grows, and how plant structure and chemistry encourages 
or discourages these interactions. 
 
2) Can we strengthen biological control by diversifying on-farm habitats? We are attempting to 
increase densities of natural enemies by providing enemies with undisturbed in-field refuges. 
While initially our refuges were targeted towards ground-active predators, we have begun 
investigating the inclusion of flowering plants to attract and conserve a more diverse community 
of natural enemies and pollinators.  
 
3) Do links between belowground and aboveground natural enemies impact biological control? 
Many insects move between above- and belowground habitats during their development. We 
have been investigating interactive effects of predators aboveground, versus pathogenic 
nematodes and fungi belowground, on a beetle pest with different stages both in plant foliage and 
beneath the soil.  
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Program Description:  
• Applied field trials with niche market, high-value vegetable crops such as icebox 

watermelon, winter-grown lettuce, fresh shell beans, niche-market dry beans, and edamame.  
 

• Dry bean research is in western Washington as well as East Africa, part of the 
Bean/Cowpea CRSP.  

 
• Investigates seed quality and seed distribution systems. 

 
• Screening breeding lines for environmental suitability and pest susceptibility.  

 
• Testing degradable mulches.  

 
• Program is focused on organic and sustainable vegetable production systems. 

 
• Co-leads the CSANR Organic Program, which includes managing a USDA Federal Grant 

for organic research at WSU.  
 

 
Figure 1. Wildflower plots in 
watermelon variety trial to attract 
pollinators. Cover cropped alley ways 
for weed control, soil organic matter 
amelioration and nutrient 
augmentation.  

http://vegetables.wsu.edu/


Peerbolt Crop Management, Inc
Portland, OR (503) 289-7287, Email: Tom@Peerbolt.com

Business Goals: Support a strong and viable northwest small fruit industry
By providing the region’s growers and industry with the information they need when

they need it.
Partnering with the public agricultural research community and commodity

commissions to maintain and enhance our small fruits research base.

Services Provided:
Communication

o Scouting and consulting services for growers and processors
o Weekly email IPM and industry news Update supported by the small fruit

commodity commissions
o IPM informational website for the small fruit industry
o Industry workshops

Research
o On-farm research projects in cooperation with Washington State, Oregon

State, USDA and private research scientists
o Research Coordinator for the Washington and Oregon Caneberry

Commissions

Present Work Relating to Conservation Biological Control

Cooperating with IPPC on a CAR grant: "Enabling transition to biologically-based
IPM for leafrollers in Caneberries"

Cooperating with Washington State University on a SARE grant: Enhancing
sustainability of small fruit production in the Pacific Northwest through educating
producers on consensus derived scouting and decision-making parameters.

Ongoing work supported by commodity commission grants to determine economic
impact and field dynamics of Strawberry Crown Moth and Raspberry Cane Borer in
caneberries and strawberries.

Continuing to refine field scouting techniques and provide growers with real time field
information.

Disseminating IPM information to the Northwest small fruit industry through email
newsletter and IPM website (www.nwipm.info)

mailto:Tom@Peerbolt.com
http://www.nwipm.info/


Successful Farmscaping: Experiences from an Organic Farm 
in the Willamette Valley 

Elanor O’Brien, Persephone Farm, Lebanon, OR 541-451-5640 
Published in Getting the Bugs to Work for You: Biological Control in Organic 

Agriculture 
Symposium Proceedings, November 12, 2004.  Portland, Oregon State 

University 
For CBC Workshop, Portland, OR May 23rd, 2007 

 
The farmscaping techniques used at Persephone Farm are simple and 
compliment our philosophy of diversity in a balanced eco-system. Once we 
started to think about what practices we could employ to attract and sustain 
beneficial insects, we realized we already had a few things going for us. 
 
Many natural aspects of the farm landscape and its surroundings affect local 
beneficial insect populations. The farm, surrounded by forested and riparian 
areas, benefits from beneficial insect activity in these border areas. 
 
Our cover crops, planted for soil health, are also useful for farmscaping. The 
blooms of alfalfa, buckwheat, various clovers, fava, phacilia, vetches, peas, etc 
are all attractive sources of nectar and pollen for beneficials. Even weeds are 
helpful. Various wild mustards and radishes are favored by parasitic wasps. Tall 
grasses provide shelter for many beneficial bugs, especially ladybugs. Mulching 
with straw, leaves, bark, or compost not only inhibits weeds and conserves 
moisture, but also provides fantastic habitat for spiders, a general predator. 
 
What practices have we adopted specifically for the purpose of farmscaping for 
beneficials? We seed and transplant a variety of insectary species along with 
each mechanical transplanting of cash crops (ten transplantings, each 2 weeks 
apart throughout the season). The insectary plants we currently use for this are 
alyssum, agastache, fennel mix, calendula, and orache. We are always seeking 
ideas for new plants to add, but for now, we feel this mix provides a variety of 
bloom times throughout the season, and the succession planting distributes the 
blooms among different fields and locations. 
 
We use sunflowers in several ways. In an effort to attract minute pirate bugs and 
bug eating birds for control of cucumber beetle larvae, we transplant sunflowers 
in rows bordering crop fields. This season we began transplanting dwarf 
sunflowers among our onion plants in hopes of controlling western flower thrips. 
Next season we will also transplant dwarf sunflowers among our other 
mechanically transplanted crops, as this seemed to fit into our routine pretty 
easily. 
 
Several crops that we direct seed for market, such as dill leaf and cilantro, 
provide insectary benefits when allowed to stand and bloom past harvest time. 
Growers who sow and sell salad mix may consider letting mustard greens, 



arugula, and Asian greens bloom after harvest. In many cases consideration is a 
moot point. . . bloom happens. 
 
One past project, which we plan to repeat, was an attempt at planting a 
hedgerow of shrubs and ground cover to offer habitat to beneficials. The 
problems we encountered with this project were perennial weed pressure around 
the shrubs, gopher and vole damage to roots, and frost damage to newly planted 
shrubs. Our goal is to establish a new hedgerow, this time with better attention to 
planting site, advance weed control, and the type of shrubs that survived the 
previous effort. 
 
This fall we established two “beetle banks”. This farmscaping method 
incorporates raised beds seeded with mat-forming grasses, to provide habitat for 
ground beetles. Having established the beetle banks only one month ago, we 
haven’t much to report yet. 
 
We have lots more ideas and plans for future farmscaping projects. How 
successful are our farmscaping efforts so far? We find the results difficult to 
quantify for many reasons, not the least of which is our vegetable-driven 
existence during the growing season. However, in several instances we have 
seen reductions in specific pest problems, and we see a wide range of 
beneficials present in all fields. 
 
Farmscaping for beneficials fits well into our overall farming philosophy, that 
diversity is important for a balanced ecosystem. We do not need to control every 
weed or react to every pest problem with an insecticide. Tall grass is okay, even 
though it does not look tidy. We do not know everything. We just try to look out 
for opportunities to learn more. 



Conservation Biocontrol Meeting Participant Information 
 
Michael Russell 
Graduate Research Assistant 
Oregon State University  
Department of Horticulture 
ALS 4017 
russelmi@hort.oregonstate.edu 
541-737-5440 
  
Most of my previous experience is as a field botanist throughout the Northwest. I am 
familiar with most of the native species on both sides of the cascades and I recognize that 
there is great potential for their use in the context of conservation biocontrol (CBC). 
Beetle banks and Hedgerows are two widely recognized ways native plants can be 
integrated into farming systems to provide resources for beneficial insects. The California 
native, Phacelia tanacetafolia, is an example of the potential of native annuals as cover 
crops. With more information on the CBC value of other native plants and appropriate 
planning, growers may be able to receive additional benefits from on farm habitat 
restoration that can be funded by various USDA and National Wildlife Service grants. 
My current research focuses on the relative suitability of different plant species for beetle 
banks, and effective establishment methods.  



Rebecca M. Sweet 
Corridor Ag-Land Consulting 
PO Box 1369, Corvallis, OR 97339 
541.908.0995 
corridorag@gmail.com
 
A diverse cover crop trial was established in 2004 in two N. Willamette Valley Pinot noir 
grape vineyards.  Cover crops were hand sown in a randomized complete block and 
monitored in 2005 and 2006.  Treatments were: clean cultivated, residential vegetation, 
winter annual mix, clover mix, perennial grass/clover mix, native perennial grass mix and 
native forb/grass mix.  Perennial cover crops were chosen based on some or all of the 
following characteristics: summer dormancy, low growth, tolerance to mowing and 
traffic, and floral resources.  Measured responses to the treatments included: cover crop 
biomass, percent cover, and N content; soil and vine water content; vine vegetative 
growth and nutrient content; mycorrhizal colonization of the vine; and fruit yield and 
quality.  In this two-year study, cover crops had little measurable influence on the growth 
and fruit quality of the grapevines.  Therefore, advantages of using cover crops (like 
protecting soil from erosion, adding organic matter to the soil, and providing plant 
diversity in the vineyard) may be more important considerations than the potential 
disadvantage of competition with vines when growers evaluate the use of cover crops in 
western Oregon. 
 
 
 

mailto:corridorag@gmail.com


Joe Williams 
Manager 
USDA-NRCS Corvallis Plant Materials Center 
3415 NE Granger Avenue 
Corvallis, OR 97330 
541-757-4812 
joe.williams@or.usda.gov 
 
 
The USDA Plant Materials Program selects conservation plants and develops 
innovative planting technology to solve the nation's most important resource 
concerns. The Program includes a network of 27 Plant Materials Centers 
(PMC's) and associated Plant Materials Specialists serving all 50 states and 
territories.  
  
For over 70 years, PMC's and specialists have provided essential and effective 
plant solutions for critical habitats, environmental concerns, management 
practices and key farm and ranch programs. 
  
 



Mace Vaughan, Conservation Director  
Xerces Society for Invertebrate Conservation 
4828 SE Hawthorne Blvd., Portland, OR  97215-3252  
office: 503-232-6639  fax: 503-233-6794  mobile: 503-753-6000 
email:  mace@xerces.org  
 

Overview of the Xerces Society Agricultural Pollinator Program 
The Xerces Society for Invertebrate Conservation is an international non-profit organization that 
protects biodiversity through the conservation of invertebrates. The Society advocates for 
invertebrates and their habitats by working with scientists, land managers, educators, and citizens 
on conservation and education projects. Its core programs focus on endangered species, native 
pollinators, and watershed health. 
 
The Society has been engaged in pollinator conservation for over a decade. We have worked for 
the last five years to educate farmers and other agricultural professionals about the importance of 
pollinators (native bees in particular) and how to protect, manage and restore this resource. 
Along these lines, we provide workshops across the United States, develop educational 
materials, and collaborate on research projects documenting the efficacy of habitat restoration for 
native bees.  
 
Our recent publications include Pollinators in Natural Areas: A Primer on Habitat Management, 
and a revision of our restoration and habitat enhancement guidelines, Farming for Bees: 
Guidelines for Providing Native Bee Habitat on Farms, both of which are designed to bridge the 
gap between research and practical application. We also have produced a series of four 
Agroforesty Notes about native bee conservation, which we wrote for the National Agroforestry 
Center, and Farming for Pollinators, a brochure on the habitat used by native bees in an 
agricultural landscape.  
 
In addition, the National Research Council’s Status of Pollinators in North America report—
released in October 2006—highlights our publications Pollinator Conservation Handbook and 
Farming for Bees: Guidelines for Providing Native Bee Habitat on Farms as sources of 
information for those taking action to restore, enhance, and protect pollinator habitat.  
 
We serve on the national steering committee for a Native Pollinator Initiative where we are 
working with national agricultural leaders to develop a grower-led pollinator conservation 
agenda.  
 
Finally, over the past year we have moved more aggressively into the policy arena. We have 
worked successfully to include pollinator conservation in the 2007 (now 2008) Farm Bill, as well 
as in currently mandated Farm Bill conservation programs, both at the state and federal level. 

http://www.nap.edu/catalog/11761.html

