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Facilitating Development and Adoption of Integrated Pest Management for the Western Raspberry Fruitworm, Byturus unicolor for Red Raspberry Production

Start Date and Duration

June 2004 to October 2004

Investigator/Collaborators

Whatcom County Integrated Pest Management Program:

C.B. MacConnell PI

T.A. Murray, PI
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C. Burrows, Project Manager

Growers:

Rob Dhaliwal (Samson Winery)

Rolf Haugen (Haugen Farms)

Randy Honcoop (Honcoop Farms)

Aaron Bagwell (Enfield Farms)

Bob Van Dyken (Pangborn Farms)

John Cain (Blue Heron Lake Farms) 

Randy Kragt (Curt Maberry Farms) 

Cal Gudde (Marty Maberry Farms)
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Lyle Rader (Rader Farms)

Marty McPhail (McPhail’s Berry Farm)

Jeff Ten Pas (Berry Acres)

Rick Alamwala (J and J Farms)

Vern Haveman (Berry Creek Farms)

Gretchen Hoyt (Alm Hill Gardens)

Project Justification/Benefits Expected

The raspberry beetle (a.k.a. western raspberry fruitworm) is a key insect contaminant of machine-harvested raspberries.  Tolerances for this contaminant range from zero tolerance to moderate depending on the berry grade that is harvested.  In areas where this insect pest occurs, growers apply an insecticide at 5% bloom, just prior to introducing pollinators.  The insecticide application is one of the few remaining calendar-based treatments in the developing IPM program for raspberries.  This insecticide application is preventative in nature and little information about pest occurrence, abundance or distribution is available for growers to aid in the decision-making process of IPM.

Growers currently use diazinon as the standard insecticide for raspberry beetle prevention.  The United States Environmental Protection Agency, under the Food Quality Protection Act of 1996, has sought to reduce risks associated with organophosphates, such as diazinon, through higher restrictions and cancellations.  The red raspberry industry, along with many others, is looking towards a reduced-reliance on diazinon in preparation of its cancellation and reduced use in red raspberry.  This project seeks to enhance the IPM program for red raspberries while reducing calendar-based pest management for raspberry beetles.

Project Description/How was it done?

Milestone progress:

1. Shop project to potential Whatcom County raspberry grower collaborators:

Completed by June 2003 (see interim report-June 2003).  We surpassed our projected milestone of five grower participants for the 2003 monitoring year (see AFT/EPA Region 10 proposal).  Our anticipation was to have over 1,000 acres monitored this season.  We fell short of this goal by 212 acres but our participating growers represent over 1,500 acres of red raspberry produced in Whatcom County, Washington State.

2. Build collaboration in research design

Completed by June 2003 (see interim report-June 2003).  During the off-season of 2003-2004, improvements on research design were made based on previous findings and experiences.  A grower meeting on February 2 was used to develop our monitoring plan for 2004.  Project design for 2004 was made using suggestions from growers at the February meeting.

3. Implement product design

2003 project results were summarized in previous reports.  See Milestone #5 for 2004 product design.

4. Share experiences through grower workshops, web reports and monthly meetings

During the growing season, raspberry growers are updated weekly about beetle activity and new developments in the project through an on-line newsletter (hosted by http://www.peerbolt.com).

5. Repeat steps in second year

Recruited growers and monitoring methods are described in the June 2004 interim report.  Much of the post-harvest activities this year focused on trap catch data interpretation and grower education.

Flight Monitoring

Following the June 2004 interim report, fields involved in the project were monitored weekly for occurrence of trapped beetles until no new beetles were found in any field for 2 weeks.  Traps were removed from the fields at this point.

Husk Evaluation

In late July and early August, husks were inspected for evidence of larval infestation.  Ten fields were selected to investigate husk damage including two fields under organic management, four fields under conventional management that did not apply diazinon, and four fields under conventional management.  Twenty laterals were taken from plants 5 rows on either side of each trap used in that field to avoid trap influence on the husk damage.  Husks on each lateral were inspected for evidence of larval infestation damage.  The proportion of damaged husks to undamaged husks will be analyzed for linear relationships with trap count at each site.  The second consecutive year’s data will aid in developing thresholds based on trap count using linear regression models for all the data points.

Egg Survey

Fifty buds, flowers and developing fruit were collected weekly from three fields representing all three management practices.  Buds were examined in the lab for eggs and the number of eggs per bud was recorded. Documenting oviposition in relationship to flight will offer additional information about the beetle’s phenology.

Alternate Host Survey

Dates of flowering of alternate hosts were recorded starting in April, with the beginning of flowering of Rubus species.  The approximate start and end dates of flowering were recorded to determine how they correspond to the flowering dates of Rubus idaeus (red raspberry).  Alternate Rubus hosts were also investigated for occurrence of larvae.  One hundred fruit and husk were taken from six commonly found Rubus species on the perimeters of red raspberry fields, with 2 to 6 replications of each sample made depending on availability.  On each sample, the fruit was removed and the husk and fruit were inspected for occurrence of larvae. 

Results

Flight Monitoring

Beetles were first detected on April 15, which is approximately 3 weeks earlier than in 2003, probably due to a warmer spring in 2004 than in 2003.  Trapped beetle counts were close to or at zero by the end of June at most sites and beetles ceased to appear in the traps by August 3.  These dates are approximately the same as 2003 for the organic sites, but were between 1 and 3 weeks earlier than in 2003 at the conventional sites.  This may be due to an earlier application of pesticides to reduce the occurrence of raspberry beetle in the field.  Figures 1, 2 and 3 show examples of beetle activity in an organic field, a conventional field without diazinon treatment, and a conventional field.

Husk Evaluation

Husks inspected for damage caused by larval infestation showed higher levels in the organic fields than in all other fields.  Similar levels of husk damage were seen for the conventional fields and conventional without diazinon fields (Figure 4).  Similar results were found in 2003.

Egg Survey

Eggs were much more abundant in the fields that managed their crops organically.  Eggs were oviposited on the majority buds singly.  Figure 5 shows the percent of buds with eggs present.  Eggs were not detectable in the field until three weeks after the first beetles were trapped.  There appears to be significant time between adult flight and oviposition.  In addition, many more eggs are found on buds 

Alternate Host Survey

Six alternate Rubus hosts were identified on the borders of red raspberry fields: R. spectabilis (salmonberry), R. parviflorus (thimbleberry), R. leucodermis (black raspberry), R. ursinus (trailing blackberry), R. discolor (Himalayan blackberry), and R. laciniatus (evergreen blackberry).  Duration of flowering ranged from approximately 6 weeks for R. ursinus to approximately 20 weeks for R. discolor and R. laciniatus (Figure 6).  The flowering dates of R. idaeus (red raspberry) correspond most closely to that of R. spectabilis, R. parviflorus, R. leucodermis, and R. ursinus.  This may relate to a higher attractiveness of the raspberry beetle to these species than to R. discolor and R. laciniatus.

Percentage of alternate Rubus hosts infested with larvae varied between 0 and 7.8% in 2004.  These numbers are slightly lower than that in 2003 (Figure 7).  Rubus parviflorus (thimbleberry) appears to be the most attractive alternate Rubus host in both 2003 and 2004.

Any problems or limitations?

· Evidence of larval infestation damage is easier to identify on a husk that is fresh.  Some infested husks may have been misrepresented.

· Many of the alternate Rubus hosts were found in abundance on the perimeters of red raspberry fields; however, some Rubus hosts, especially R. leucodermis were rarely seen, giving a smaller sample size of flowering dates and larval infestation.

What did we learn?

· Beetles remained in the organic fields as late in 2004 as in 2003 despite the earlier emergence in 2004.

· Percentage of larval infestation damage is similar between conventional farms that did and did not use a diazinon treatment. Organic farms had higher levels of larval infestation damage on husks.

· Oviposition does not appear to be significant until 2-3 weeks after first adult flight.

· R. parviflorus (thimbleberry) appears to be the most attractive alternate host, with larval infestation levels higher than other hosts in both 2003 and 2004.  This may be due to the flowering period similar to that of red raspberry. 

Where do we go from here?

By final reporting date:

· Prepare reports for individual growers detailing raspberry beetle events in each monitored field.  Meet with each participating grower to explain results for that field and discuss further actions that may be taken in each field.

· Summarize entire project and report final results to raspberry growers through websites, workshops and fact sheets.

· Prepare growers to maintain monitoring program independently. Educate growers on how to use the Rebell traps as a decision tool through workshops and individual communications.

· Finish correlation statistics with trap number and percent infestation for each field, each grower, each management practice and each year. Combine organic production correlations to use as model for estimating percent infestation from trap number. Ultimately if regressions fit with some reliability, thresholds can be estimated.

Long-term milestones:

· Promote increased interest and trust in project products, which will result in demand for more acreage monitored.

· Continue support to Washington State University Department of Entomology for researching alternatives to diazinon. 

· Engage processors of raspberry fruit in discussion of IPM for raspberry beetles.
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Figure 1: 2003 and 2004 weekly beetle trap counts in an organic field.
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Figure 2: 2003 and 2004 weekly, average beetle trap counts in a conventionally managed field without diazinon treatment.
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Figure 3: 2003 and 2004 weekly beetle trap counts in a conventionally managed field with diazinon treatment.
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Figure 4: Average percentage of husks with larval infestation damage at fields using conventional methods, conventional methods without diazinon treatment, and organic methods.
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Figure 5. The percent of buds with raspberry beetle eggs (bars) and average numbers of beetles caught per trap (line) at a single organic field. 
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Figure 6: Range of approximate flowering dates for alternate Rubus hosts in 2004.
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Figure 6: Percentage of infested fruit for alternate Rubus hosts in 2003 and 2004.

Raspberry beetle oviposition into the base of the flower (left) and an egg (right).















































PAGE  
1
C. Burrows, T.A. Murray

& C.B. MacConnell


