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Facilitating Development and Adoption of Integrated Pest Management for the Western Raspberry Fruitworm, Byturus unicolor for Red Raspberry Production
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June 2003 to October 2005

Investigator/Collaborators

Whatcom County Integrated Pest Management Program:

C.B. MacConnell PI

T.A. Murray, PI

C. Burrows, Project Manager

Growers:

Brian Cieslar (Maberry Farms)

Rob Dhaliwal (Samson Winery)

Rolf Haugen (Haugen Farms)

Randy Honcoop (Honcoop Farms)

Derek Peacock (Enfield Farms)

Jag Alamwala (Townline Growers)

Bob Van Dyken (Pangborn Farms)

John Cain (Blue Heron Lake Farms)

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). Currently we have surpassed our projected milestone of five grower participants (see AFT/EPA Region 10 proposal).  Continuation of target will continue during December 2003 through the field season of 2004.

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 will be made based on previous findings and experiences.

3. Implement product design

Rebell( Bianco Sticky Traps

Several of the white sticky traps were been placed at each of the eleven field sites. Traps were placed around the perimeter of each field approximately 10 meters in from the edge of the row, every 20 to 40 rows of the field. Traps were monitored weekly for the number of new beetles trapped at each site. Trap data were recorded and given to growers weekly.

Larval Infestation Damage

Following harvest, evidence of larval damage to receptacles, or husks, was investigated to estimate percent of fruit infestation. Forty fruiting laterals were collected at each trap site, 20 from each side of the trap site. Lateral collections were made 4 rows (approximately 12 meters) away on either side of the trap site to minimize trap influence on the husk infestation rate. Laterals were brought into the lab and evaluated for evidence of husk feeding by raspberry beetles. The number of damaged and undamaged husks was recorded.

Trap Data Interpretation

Correlation between trap numbers with number of damaged husks was investigated through linear regressions for each field and each production method. It is assumed that beetle abundance is linearly correlated to the number of damaged husks and management practices do not impact husk infestation. A regression line would provide a predictive value to aid growers in threshold development for raspberry beetles based on trap data.

Alternate Rubus Host Survey

Several Rubus species are commonly encountered in the borders of many red raspberry fields. The raspberry beetle may develop on other Rubus hosts. Alternate hosts in bordering habitats may contribute to the immigration of beetles into raspberry fields. Knowing these relations will aid in identifying monitoring locations. Six Rubus species were investigated for the occurrence of raspberry beetle infestation: Rubus spectabilis (salmonberry), Rubus leucodermis (black raspberry), Rubus parviflorus (thimbleberry), Rubus discolor (Himalayan blackberry), Rubus ursinus (trailing blackberry), and Rubus laciniatus (evergreen blackberry).

Seven locations throughout the raspberry production area in Whatcom County were surveyed for alternate hosts and raspberry beetles. During the fruiting period of each alternate Rubus host species, 100 fruit were taken from each species at every location where this species was present. The fruit were inspected for the occurrence and damage of raspberry beetle larvae. Data were analyzed using an AVONA and Dunn’s pair-wise comparison to determine the preference of the raspberry beetle to Rubus species other than Rubus idaeus (red raspberry).

Field Border Survey

For each field monitored, alternate Rubus hosts in the borders were surveyed. A map showing which Rubus species are present and the location of each around the border of each field is given to the grower. If other Rubus species are common hosts for the raspberry beetle, then identifying hosts around the borders may give the grower an indication where pests may originate. 

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

On June 4 and September 9, grower meetings were held in Lynden, WA. During the June meeting, the project was briefly explained and discussed with the attending growers. During the meeting in September, Colleen Burrows, Project Manager, presented recent results. Several of the growers expressed their interest in the information and are keen to see this research continue. Growers voiced their affirmations for AFT/EPA’s and Whatcom county’s support in order to encourage continued financial mainstay for WSU Cooperative Extension IPM Program.

The Western Washington Small Fruits Workshop will be held on December 9, 2003 in Lynden, Washington where results of this project will be presented.  At this time, additional growers will be encouraged to participate in this project in 2004. 

Participating growers were supplied with a three-ring notebook used to record keep throughout the project. To date, participating growers have received complete trap data and summary data including maps and narratives. An example of the notebook and current contents is included with this report.

Results

Rebell( Bianco Sticky Traps

Figure 1 illustrates flight activity of raspberry beetle adults for three fields representative of different production methods. Trapped beetle numbers were reduced when diazinon was applied to the field at the conventional farms. A peak in trapped beetle numbers occurred later in the farms where diazinon was not applied. More beetles were trapped at the two organic farms overall. 

Larval Infestation Damage

Table 1 shows the average number of beetles trapped prior to May 20-22, average total number of beetles trapped, average percent husk damage and management decision. Larval infestation damage on husks was more prevalent at organic farms than at conventional farms. One organic grower chose to apply Pyganic( (organic formulation of pyrethrum) to reduce beetle abundance; this application appeared to slightly suppress adult beetle flight (Figure 1). Conventional growers that used a diazinon application specifically for raspberry beetle management in addition to a bifenthren pre-harvest treatment experienced similar husk damage to those conventional growers that only use a pre-harvest bifenthren treatment. 

Trap Data Interpretation

Linear correlations between beetles trapped and number of damaged husks was weak; r-squared values for regression lines were low using the above procedures. It is assumed that beetle abundance is linearly related to damaged husks, free of management practices. Correlations could be weak due to management practices or sampling protocols.

Alternate Rubus Host Survey

Raspberry beetle larvae and/or damage were found on all six Rubus species evaluated from border locations.  Figure 2 illustrates the percentage of infested berries for each Rubus species.  Rubus parviflorus (thimbleberry) had the highest percent of larval infestation or damage. Consideration of the field border while placing traps may be important for future monitoring of these fields. Based on these findings, trapping areas of raspberry fields with Rubus species at the border may provide more accurate representation of beetle immigration into fields. 

Field Border Survey

The most commonly encountered species in neighboring raspberry borders were Rubus discolor (Himalayan blackberry), Rubus ursinus (trailing blackberry), and Rubus laciniatus (evergreen blackberry).  Maps indicating the species and location of alternate hosts around the borders of each field were given to the participating grower. 

Any problems or limitations?

· Management practices influence trap counts of raspberry beetles. Distinguishing between resident and immigrating populations may make monitoring interpretations difficult. This will be addressed in 2004.

· Red raspberry processors influence tolerances to raspberry beetle contamination in harvested red raspberry. This hinders the grower’s decision-making process in applying diazinon for treatment of the raspberry beetle. Processors need to be part of adopting IPM for raspberry beetle.

· Evidence of raspberry larval distribution in the field appears to be patchy.  Changes in sampling size and sampling time will be made in 2004 to investigate opportunities to develop more representative data. 

What did we learn?

· Overall farm practices can influence beetle numbers (i.e. organic vs. conventional vs. conventional – no diazinon).

· Beetle numbers per trap decreased after a diazinon treatment.

· Infestation damage to husks was more prevalent in organic farms than at conventional farms.  Amount of husk damage was similar between the conventional farms that applied a diazinon treatment for raspberry beetle management, along with a bifenthren pre-harvest treatment, with those conventional farms that applied only the bifenthren clean-up treatment prior to harvest. 

· Correlations between trap numbers and damaged husks are weak using the above procedures.

· Other commonly occurring Rubus species are alternate hosts for the raspberry beetle. Rubus parviflorus (thimbleberry) supported the largest raspberry beetle populations.

Where do we go from here?

By next reporting date:

· Relate weather data to significant raspberry beetle biological events.

· Document the effect of planting age and cultivar on raspberry beetle infestations for each field sampled.

· Survey growers for changes in attitudes.

· Engage participating growers in discussions of raspberry beetle monitoring and procedure changes for the 2004 growing season.

· Present overall data to all growers through workshops.

· Present data from study to growers and promote the use of the product as a monitoring tool, which will help in management decisions for raspberry beetle.

· Recruit more growers for participation in the monitoring study. 

Long-term milestones:

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

· Continue Raspberry Beetle survey in 2004.

· 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.

Table 1.  Summary of flight activity, percent husk damaged and management decisions for the field season of 2004 in Whatcom County, WA.

	Farm number 
	Average total beetles per trap until May 20-22
	Average total beetles per trap for entire season
	Average % of damaged husks
	Treatment decision/production method

	Farm 1
	25
	306.5
	7.05
	None /organic

	Farm 2 (Field 1)
	3.25
	20.63
	0.000188
	Diazinon/ conventional

	 Farm 2 (Field 2)
	0.5625
	2.56
	0.094
	Diazinon/ conventional

	Farm 2 (Field 3)
	2.17
	7.42
	0.103
	Diazinon/ conventional

	Farm 3
	0.5
	17.08
	0
	Selective diazinon* 

	Farm 4
	0.357
	5.93
	0
	Diazinon/ conventional

	Farm 5
	1.3
	5.5
	0.033
	Diazinon/ conventional

	Farm 6
	31.625
	501.56
	6.015
	Pyrethrum /organic

	Far Farm 7 (Field 1)
	0.75
	7.58
	0.088
	None/ conventional

	Farm 7 (Field 2)
	9.54
	46.45
	0.039
	None/ conventional

	Farm 8
	4.29
	22.57
	0.205
	Diazinon/ conventional


* Grower chose to apply diazinon only in rows with higher trap counts at 5% bloom.
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Figure 1. Raspberry beetle flight activity and abundance for three farms using different production methods and management tools.

Figure 2. Average number of infested fruit per 100 berries of each species. Different letters denote statistically significant differences (P<0.05 ANOVA; Dunn’s pair-wise comparison)
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