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Section I: Invasive and Emerging Pests 
 

ARTICHOKE CRIBRATE WEEVIL IN THE PACIFIC NORTHWEST 
 

David Bragg 
Washington State Extension Entomology 

P.O. Box 377, Pomeroy WA 99347 
braggd@wsu.edu 

 
The Artichoke Cribrate Weevil, Otiorhynchus cibricollis, has become as much of a pest in California and 
other commercial growing areas as the Artichoke Plume Moth, Platyptilia carduidactytla (Riley). While 
the plume moth is well established and common in the PNW as a feeder on thistles of the Genera Cynara 
and Cirsium it has not established as a major pest. Cribrate weevil just rides up to nurseries and garden 
center each year and winds up in neat places in rural and suburban Oregon and Washington. This 
constitutes a California invasive pest species that is largely unknown. I personally found adult weevils 
skeletonizing my poor little artichoke plant that I purchased at a local garden store last summer. 
 
The Cribrate weevil is dark brown to black with two ridges on it elytra and 8 mm long. It closely 
resembles other root weevil species and has cee shaped grubs that do the underground damage. Both 
larvae and adults feed voraciously, reduced plant vigor and lowering the number of the valuable, edible 
flower buds.  The species is ubiquitous and universal. Its host range includes Oxalis, nettles, and mustard 
as well as domestic and wild thistles. 
 
PNW Nurseries sell small artichokes plants collected in Monterey County, California, grown in 1 gallon 
cans. These plants are not actually true seedlings, but are grown from root spouts from mature artichoke 
plants. They come with weevil eggs and larvae attached. Planting the artichokes in the home garden or in 
small farmer market fields can be a surprise. See the notched leaves? The weevils have a new home! 
 
Cribrate weevil is not “controlled” with extremely toxic insecticides, but is managed like many crop 
weevils by spraying various blends of insecticides in mid June though July to kill adults feeding on 
leaves and early larval instars.  Early season adults are sexually immature and must feed on the host 
extensively, actually skeletonizing the leaves, reducing plant vigor, and bud production. Adult feeding 
continues to September in California but ends in late July in the Intermountain West. The mated adults 
lay eggs, and the weevil larvae actually strip the roots from the crowns and stems. Girdling of the crowns 
under the soil surface occurs in large infestations. The larvae from summer generation adults feed until 
cold weather and overwinter as grubs near the roots in the PNW.  Pupation is in Mid May with immature 
adults emerging in late June to begin the above ground cycle. 
 
IPM Strategies 
Trying to find weevil free nursery stock is very difficult as the plants are leaving California and they 
have a high percentage of infestation. There are annual varieties which will produce artichoke buds from 
seeds grown in greenhouses and set out after danger of frost. There will be no weevils unless the ground 
is already contaminated by previous plants. These seed varieties include “Imperial Star” “Big Heart”, and 
“Desert Globe”. They originate from areas where perennial varieties perish from dry heat in the summer 
e.g. the Imperial Valley. They have excellent bud quality for home and small farm production. 
Nematodes as biological controls have been investigated by UC Davis scientists; research continues. 
 
Sources for Reference: 
~ Crop Profile for Artichokes in California: ipmcenters.org/cropprofiles/docs/caartichokes.html 
~ UC IPM Online Integrated Pest Management Program “Artichoke Cribrate Weevil”, Dr. Mari author. 
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2010 SPOTTED WING DROSOPHILA UPDATE  
 

Denny J. Bruck, Jana Lee and David Edwards 
USDA-ARS Horticultural Crops Research Laboratory 

3420 N.W. Orchard Ave. 
Corvallis, OR 97330 

Denny.Bruck@ars.usda.gov; Jana.Lee@ars.usda.gov; David.Edwards@ars.usda.gov 
 
The spotted wing Drosophila (SWD), Drosophila suzukii, was reported in the Pacific Northwest in 2009.  
Because the fly is able to oviposit directly into intact ripe and ripening fruit it is of great concern to the 
small fruit industries in our region.  Nationwide, Washington and Oregon are the top two producers of 
raspberries and 2nd-3rd in wine grapes, and both are top producers of blackberries, blueberries, cranberries 
and strawberries.  The short generation time and infestation inside the fruit of this pest make control 
challenging.  In cooperation with researchers in Oregon, California and Washington we began extensive 
studies in 2010 to determine the biology of the fly, develop monitoring and management programs and 
educate growers of susceptible crops on how to effectively manage this new pest.  
 
Research Highlights: 

• Tri-State Collaborative Project – SCRI - 5.8 Million/4.5yrs 
• Where has the fly spread since we last met? 
• Recognizing fruit damage 
• Guidelines for larval and adult monitoring 
• Management guidelines 
• Biological control  British  
• Overwintering biology 
• Managing the message       
         
     Where is SWD currently located? 
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LIKES & DISLIKES OF SPOTTED WING DROSOPHILA 
 

1Amy J. Dreves and 2Denny Bruck 
1Oregon State University, Crop and Soil Science Department; 2USDA-ARS Hort Crops Unit 

3017 ALS Bldg., Corvallis, OR 97331 
Amy.Dreves@oregonstate.edu 

 
Infestations of the Spotted Wing Drosophila fly, Drosophila suzukii (Diptera: Drosophilidae; SWD), an 
invasive pest, were first found in Oregon fruits in Fall 2009, and now appear widely established. These 
flies are native to SE Asia --China, Japan, Thailand, and Korea. They were first discovered on mainland 
United States in California in 2008 and now found in Oregon, Washington, Canada, Florida, North 
Caroline, South Carolina, Utah, Michigan, and New Jersey. They have been established in Hawaii since 
1986. The SWD can infest and cause a great deal of damage to ripening to ripe fruit, as opposed to 
overripe and fallen fruit that are infested by most of the other Drosophila species. We have confirmed 
findings of SWD in 17 Oregon counties. Fruits includes, but limited to, blueberries, raspberries, 
caneberries, blackberries, strawberries, cherries, peaches, and grape. 
 
Fruit preference (type and ripeness stage), trap bait attractiveness, seasonal distribution, landscape 
design, and affects from treatments (chemical and biological) will be discussed based on observational 
and research data. 
 
Description of Pest 
Adult Drosophila flies resemble small fruit or vinegar flies that you may notice buzzing around your 
compost pile. They have a body length of 2-3 mm, with red eyes and a yellowish-brown colored body. 
The male flies have a small dark spot on the front edge near the tip of each fore-wing. Females do not 
have this wing spot. Females have a large saw-like ovipositor on their tail end for inserting < 1 mm white 
eggs with two tail filaments in fruit (Fig. 1). The maggots are small (~3 mm) and white-to-cream colored. 
After maggots mature they pupate. The pupae are cylinder-shaped, reddish-tan, 2 to 3 mm in length with 
two small respiratory horns (for breathing) on the end (See Fig. 2).                             
        

                                                                       
 
 
 

Fig. 1: SWD eggs 
 
Life History 
Three to nine generations were predicted in Oregon production climates in 2010 (Coop et al 
unpublished). Flies are most active at temperatures of 68° F.  They particularly favor shady and 
diversified landscape. It has been reported that activity, longevity, and egg laying decrease at higher 
temperatures (above 86° F). They thrive at cool temperatures typically experienced during the most of 
late spring/early summer and fall seasons; this means that most of Oregon’s small and stone fruit crops 
could be at risk during the growing season. The largest populations of SWD were found in late fall after 
most of fruit was harvested.  SWD may move from one crop to another as the season progresses, and 
populations may build up to high number in many crops. Berry growers who utilize closed canopies and 
greenhouse tunnels, no-spray practices, as well as shady areas in fruiting fields were hit the hardest by 
the fly. However, this fly is found in California and Florida’s summer seasons in warmer locations, 
which mean that they should be able to survive in temperatures found during the height of Oregon’s 
summer period. 
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A single life cycle can be as short as 8-14 days, depending on the weather. Flies can be active from April 
through November as we experienced in 2010. In mid-season, adult life span is 3-4 weeks. Late summer 
or fall emerging flies are noted to overwinter. Lab studies revealed little to no adult survival past 
100+days. Outdoor field trials are currently in progress. Last winter, eggs (6%), larvae (13%), and adults 
(39%) survived a 60d exposure period (.72C to 17C). They will lay eggs the following season on early 
ripening fruit. Females typically insert their ovipositor into the fruit, lay 1-3 eggs per fruit, 7-16 eggs per 
day, and greater than several hundred eggs in their lifetime. Pupation can take place both inside and 
outside of fruit in about 3 to 15 days. It is unknown as to how well this pest will overwinter in Oregon. 
However, because it occurs to the south, there is great potential for continual re-introductions.  

                                         
              Fig. 2:               SWD Larva                Pupae    Adults 
 
Fruit Damage and Symptoms 
SWD appeared to prefer ripe fruit in laboratory conditions. They laid eggs in green and overripe fruit but 
minimal adult flies were able to develop. Infestation of fruit reveals small scars and indented soft spots 
on the fruit surface left by the place where the female laid her eggs. The egg(s) hatch in a short time, 
about 1-3 days, maggots soon begin feeding inside the fruit. Fruit damage is caused by the feeding from 
maggot development. Within as little as 2-4 days, the fruit begins to collapse around the feeding site. 
Fungal and bacterial infections and secondary pests may contribute to further damage. These damage 
symptoms may result in fruit losses.  
 
Management 
There are a team of Oregon, California, Washington, and Canadian researchers addressing questions of 
overwintering survival in the lab and field, spring emergence, timing of oviposition, fruit preference and 
susceptibility to better understand the life cycle and phenology of SWD in Oregon. With this knowledge, 
a management strategy and control recommendations/guidelines are being developed. However, two 
principles will be at the heart of controlling this pest regardless of crop. Control the flies before they lay 
eggs; and reduce the fly’s breeding sites by immediately removing and disposing of infested fruit. 
Monitoring traps for detection and as a means of controlling the pest (e.g., mass trapping) are being 
investigated. Cultural and preventative practices such as sanitation techniques, netting fruit, and timely 
harvesting are a few tools used for reducing numbers of SWD. Insecticide products labeled for use on 
specific fruits in conventional, IPM, and organic fruit systems were studied in 2009-2010, and are listed 
on the SWD.hort.oregonstate.edu website and found in the PNW Insect Management Handbook in 2011. 
 
Monitoring 
Monitor for presence of D. suzukii when fruit begins to color by using baits and traps.  
   Bait attractants:  Pure apple cider vinegar with a drop of unscented soap to reduce surface tension is 
 the bait of choice for 2011. 
   Trap Choice for 2011: A 32 oz. plastic clear cup with a lid, and a hanging coated wire are cheap and 
 working methods for trapping flies. About 2-inches of liquid bait are added to traps. Several 
 holes, 5/16” are drilled in side of cup for entry of flies.  
 
Traps need to be serviced once per week in order to determine population dynamics and optimize trap 
efficiency. Place traps within the canopy of plant on shady side. Increased numbers have been found near 
diversified borders and perimeters of fields. See monitoring protocol on website. 
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Dreves, Walton, and Fisher. Oct 2009. A New Pest Attacking Healthy Ripening Fruit in Oregon---
 Drosophila suzukii (Matsumura). Extension Bulletin, EM 8991. 
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IMPROVING SPOTTED WING DROSOPHILA MONITORING: A RETROSPECTIVE 
 

D. L. Edwards, J. Lee and D. Bruck 
USDA-ARS Horticultural Crops Research Unit 

3420 NW Orchard Ave., Corvallis, OR 97330-5014 
(541) 738-4027, 738-4110, 738-4026 

David.Edwards@ars.usda.gov, Jana.Lee@ars.usda.gov, Denny.Bruck@ars.usda.gov 
 

Efforts to effectively detect a recent invasive pest such as the spotted wing Drosophila (SWD), 
Drosophila suzukii,  involves several iterations to achieve acceptable outcomes. An effective trap is one 
that can detect a pest at low density to allow for optimum positioning for management decision making. 
This report reflects on the activities over the past year and the path toward a uniform monitoring method 
for easy detection which could be implemented by growers. 
 
In Oregon, the vinegar fly was first noticed in a blueberry grower’s field in late summer 2009. By late 
September, a yeast/sugar solution was added to 32 ounce clear plastic cups, with holes in the plastic lids, 
and placed on the ground, as described by Mark Bolda, at the UCIPM extension website.  Also, a couple 
of make-shift jars were hung in the canopy. 
 
The results were mixed, and catches eventually declined during the fall, leading to investigation as to 
improvement in design (Figure 1). Colors were noted as a possible attractant, so white lids were replaced 
by blue lids and ground traps were abandoned in favor of hanging traps, partially to avoid slugs.  Entry 
holes changed from the lid to the side, and the sticky cards were moved from side or top to suspend with 
a paper clip over the solution. Yeast/sugar solutions did not seem optimal for growers, due to spoilage 
and non-transparency, for easy identification in the field. Eventually, a soapy vinegar solution was 
compared to the yeast traps, and sticky card vs. no card  combinations, but low populations after a 
December freeze brought inconclusive results.   
 

              
   Figure 1. Average number of SWD males in trap (Fall 2009-Winter 2010) 
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The focus changed in the off-season to laboratory experiments with artificially reared SWD.  A color 
preference test was designed with 2 cages (1 m3) with approximately 220 flies each and 10 different 
colored cups, 5 in each cage. Random placements of cups with soapy were rotated partially through a 24 
hour period, then flies were counted by sex. Ten replicates of each cage were completed and compiled 
(figure 2). Red, black, and orange were consistently favored of the 10 colors presented. Red and orange 
sticky cards were purchased and implemented in the field, and red sticky hanging traps were placed in 
the laboratory. Red cups were used abundantly in one of the blueberry fields without spraying during the 
harvesting season.  

                                                                                                                                                                                

            
                                            Figure 2. Proportion of SWD in cup per cage of 5 colors 
 

Semiochemicals were added to sticky traps on 2 blind trials in raspberries, cherries, and blueberries,, with 
rotations each day in early to mid-summer. Populations of SWD were low until late August;  though 
vinegar cups detected flies, the  semiochemical lures were not effective.  A  later second trial of known 
chemicals in clear cups was more successful, but the vinegar and  yeast solutions consistently caught the 
most flies in peach and cherry orchards (figure 3). 

                                 
    Figure 3. Average number of SWD caught per cup in 6 blocks 
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 Three of the most effective colors were tested with standard clear and white in a field experiment during 
 the summer of 2010. A random number generator was implemented to place each colored cup in one of 5  
 stakes located in each of 6 blocks instrawberries, raspberries, black raspberries, and blueberries. Red was  
 again favored, (orange next, black less so with a few exceptions), with late surges of SWD heavily influencing  
 the statistics (Figure 4). 
  

                  
                Figure 4. Average number of SWD found in colored cups in field plot 

 
Timeline 
2009 
August: SWD discovered in blueberry in Corvallis 
September 25-28: Field monitoring starts with ground clear cups in blueberry fields (yeast/sugar solution only) 
September 30: First collection in first site (2nd site collection October 5th) 
October 26: Added hanging jars with white lids, both with and without sticky cards, along with 
 mayonnaise jar with blue lid 
November 3: Changed to blue lids after observing more catch with the mayonnaise jar 
2010 
February 5: Removed ground cups 
March 12: Changed to hanging clear cups, clear lids, comparing yeast and vinegar 
March 15: Laboratory monitoring begins comparing yeast and vinegar, sizes of cups, hole placement 
April 27: Colored cup experiment in lab, 10 colors 
May 17: Added set in field comparison of vinegar with sticky cards with soapy vinegar without cards 
May 26: Added set of red sticky cards in vinegar cups in field 
July 2: Added set of red sticky cards to field yeast cups.  Abandoned monitoring in first blueberry site. 
 Started field color cup monitoring: 5 colors with soapy vinegar.  
July 27: First two blind tests of semiochemical lure traps conducted in raspberries, cherries, and blueberries 
August 18: Abandoned red cards in both vinegar and yeast field cup treatments 
September: Semiochemical trials in peach, cherry orchards, clear cups including yeast, vinegar 
October 27: Abandoned monitoring in 2nd blueberry site, field color cup test completed 
October 29: Semiochemical monitoring completed 
November 5: Laboratory color cup cage tests of 5 colors, lid comparison 
November17: Laboratory color cup cage tests completed 
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Summary 
� Monitoring of SWD can be successful using either vinegar or yeast solution.  Sticky cards are not 

necessary, for most purposes. 
� Early detection of presence of SWD in fruit producing areas unclear as to present capability. 
� Red is the preferred color (perhaps also orange) for SWD attraction in lab and field.  Practical  
 application is unclear, given the disappointing results with red and orange sticky cards. 
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EVALUATION OF HELICOPTER APPLICATIONS FOR CONTROL OF SPOTTED WING 
DROSOPHILA, DROSOPHILA SUZUKII (MATSUMURA) IN MATURE BLUEBERRY 

 
B. S. Gerdeman, L. K. Tanigoshi and G. H. Spitler 

Washington State University 
Northwestern Washington Research & Extension Center 

Mount Vernon, WA 98273 
bgerdeman@wsu.edu and tanigosh@wsu.edu 

http://www.mountvernon.wsu.edu/ENTOMOLOGY/main/index.html 
 

Spotted wing drosophila, Drosophila suzukii (Matsumura), SWD, was first reported in Washington State 
in 2009.  In 2010, growers and researchers alike acquired experience and knowledge of the pest 
population dynamics as the season progressed.  Following our first entire year working with this pest, we 
now have a first-hand understanding of its economic injury potential.  While there were no reports of 
damage to commercial strawberry in 2010, both red raspberry and blueberry suffered economic injury, 
towards the end of harvest season.  Spotted wing drosophila is now the key pest for both red raspberry 
and blueberry in the state of Washington.  Red raspberry industry consensus, following the 2010 season, 
concluded management options were adequate and susceptible gaps could be eliminated through 
adjustments in timing of chemical applications to ensure future season-long protection.   
 
Currently free of blueberry maggot, Rhagoletis mendax Curran, SWD represents Washington State’s first 
direct economic blueberry pest with initial infestations reported in late season varieties in 2009.  
Northern highbush, the most popular commercial Pacific Northwest varieties, also have the longest 
fruiting season (late June – September) of all small fruits in the region.  Concurrent berry crops such as 
red raspberry, wild Himalayan blackberry and late season caneberries provide a reservoir for re-
infestation throughout the blueberry season.  The 2-5 weeks ripening period for each variety makes 
Northern highbush particularly vulnerable to SWD attack, necessitating prolonged spray coverage.  Prior 
to the arrival of spotted wing drosophila, there was little need for midseason protective applications; so 
reduced row spacing wasn’t an issue.  Even though our bioassays have provided a list of 11 different 
compounds representing 5 toxicity categories effective against SWD in blueberry, periodic applications 
of these protective cover sprays to mature plantings are particularly challenging.  The heavy berry-laden 
branches restrict row width hamper traditional ground applications.  Growers have responded to this 
logistical challenge by employing helicopter applications. 
 
In 2010, helicopter applications were made to several mature blueberry fields in northwestern 
Washington.  Evaluations of the efficacy of these aerial applications consisted of randomly picking 100 
berries at each treated field at 1 DAT and 7 DAT (Figure 1).  Treated berries were placed into individual 
2 oz. plastic condiment containers, serving as arenas, along with a water source and a single adult SWD  
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fly from the WSU NWREC colony.  After 24 hours exposure to the treated berries, the flies were scored  
as dead or alive and percent mortality calculated.  After 7 days this test was repeated to evaluate efficacy 
of field-aged residues.  At 1 DAT, Mustang Max® provided the highest control (68%) of all 6 field 
applications (including 3 other Mustang Max field applications; 21%, 27% and 42%) followed by 
Entrust® which provided 27% and Assail® at 6%.  After 7 DAT, Assail exhibited the highest percent 
mortality (52%) followed by Entrust (40%) and Mustang Max (17%, 11%, 9% and 4%).   
 
We surmise however, the real potential for aerial applications lies in their immediate knockdown of field 
active populations or newly invading populations of egg-laying adults.  To evaluate this potential, 5 adult 
SWD flies were placed into each 16 fl oz. plastic drinking cup with a screened lid.  In each mature 
blueberry field, three cups (15 flies for each strata of the canopy for an overall total of 45 flies/field) were 
situated in the upper 1/3 of the blueberry canopy, three in the middle 1/3 and 3 in the lower 1/3 of the 
blueberry canopy prior to the aerial applications.  After 24 HAT, cups were recovered and percent 
mortality was determined (Fig. 2).  As expected, flies situated in the upper 1/3 of the canopy exhibited 
the highest percent mortality (100%, 100%, 25%) followed by flies in the middle 1/3 (100%, 100%, 0) 
and the lower 1/3 of the canopy (100%, 33%, 25%).  Continued evaluation of helicopter applications in 
addition to research into new chemical delivery systems suitable for mature blueberry plantings, is 
scheduled for the 2011 Western Washington blueberry season.  

 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Percent mortality of SWD at three 
different heights in the blueberry canopy, following a 
helicopter application of Mustang Max. 
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Figure 1.  Aerial applications of Mustang Max, 
Assail and Entrust to 4 Northern Highbush 
cultivars: ‘Duke’, ‘Bluecrop’, ‘Bluejay’ and 
‘Jersey’, at six different field locations. 
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ORGANIC AND CONVENTIONAL INSECTCIDE EFFICACY FOR  
SPOTTED WING DROSOPHILA, DROSOPHILA SUZUKII 

 
Jimmy Klick, Joseph R. Kleiber and Denny J. Bruck 
USDA-ARS Horticulture Crops Research Laboratory 

3420 N.W. Orchard Ave, Corvallis, OR 97330 
JimmyKlick@gmail.com; Kleibjr@gmail.com; Denny.Bruck@ars.usda.gov 

 
Since the first appearance of the Spotted Wing Drosophila (SWD), Drosophila suzukii, in 2008 in 
California, it has become a global pest on small and stone fruit throughout the United States and in 
Europe.  Adult flies oviposit into ripe and ripening fruit.  Subsequent larvae feed on the interior of the 
fruit, rendering it unsalable and reducing shelf-life.   
 
We examined efficacy of various organic and conventional insecticides on a variety of crops (strawberry, 
blackberries, red raspberries, blueberries, peaches and winegrapes) in the Willamette Valley.  Each 
treatment was replicated four times in a randomized complete block design.  Because of grower 
unwillingness to leave areas of the field untreated, we were not able to have an untreated control plot.  
Alternatively, we sampled foliage from the field prior to pesticide application to confirm that untreated 
leaves were not toxic to SWD.  Crops received a directed spray application to both sides of each row.  
Data were collected from the middle section of the center row.  Plot length was 40 feet, to allow for 
uniform spray application down each row.  Treatments were applied at the high labeled rate with a hand-
held CO2-powered sprayer applying 50 gallons of water per acre.  We made one application of each 
treatment.  The timing of the application was determined by evidence of an active SWD population in the 
field using apple cider vinegar bait traps and the presence of ripening fruit.  The residual activity of the 
pesticide treatments were made at approximately 1, 3, 7, 10 and 14 days by exposing SWD adults to 
previously treated leaf surfaces in the laboratory.  Because growers were proactive in their spray 
programs there were not active SWD populations in the field to evaluate the effect of the various 
pesticides on SWD populations in the field.   
 
Summary of 2010 SWD Field Trials (summary for all small fruits) 

• Mustang Max provided 14+ days of residual control 
• Malathion provided 7-10 days of residual control 
• Delegate (Radiant) provided 5-7 days of residual control 
• Entrust provided 3-5 days of residual control 
• Pyganic provided no residual control 
• Neonicotinoids are not effective against adult SWD 
• Attractants did not affect control, nor did it alter insecticide chemistries  
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          * Percentages of adult mortality with different letters per day on the same day statistically different (P < 0.05).  
 
 
Section I: Surveys of Invasive and Emerging Pests 
  

EXOTIC LEPIDOPTERA PESTS NEW TO WASHINGTON STATE IN 2010;  
DOGWOOD BORER, EUROPEAN ASH WEBWORM, AND MIMOSA WEBWORM 

  
Eric LaGasa and Chris Looney 

Western Region Lepidoptera Diagnostic Center 
Pest Program/Plant Protection Division 

Washington State Department of Agriculture 
P.O. Box 42560, Olympia, WA 98504 

360 902-2063 
elagasa@agr.wa.gov 

  
New exotic Lepidoptera pest detections in Washington State in 2010 included a new location for 
dogwood borer (DWB), Synanthedon scitula (Harris) (Lepidoptera: Sesiidae), first regional detection of 
mimosa webworm, Homadaula anisocentri (Meyric) (Lepidoptera: Galacticidae), and first state detection 
of a European ash defoliator, Zelleria hepariella Stainton (Lepidoptera: Yponomeutidae). 
 
Dogwood borer is the most polyphagous clearwing moth native to Eastern North America, where it is a 
recently emergent serious economic pest of apple trees in the Northeastern States.  DWB larvae feed in 
the bark of host trees causing decline or death and are associated with dwarfing rootstocks on grafted 
apple (burr knots), damaged bark, and rodent-guard young tree wraps. A single adult caught in East 
Wenatchee in a 2008 survey for apple clearwing moth (Synanthedon myopaeformis (Borkhausen)) was 
the first DWB recorded in Western North America, and 2009 pheromone-trap collections of multiple 
adults at two additional sites confirmed DWB is established in the greater Wenatchee area.  In 2010, a 
limited delimiting survey detected the presence of DWB in the Spokane area, but not in other areas of 
central and southeastern Washington. 
 
The Mimosa webworm is an exotic defoliator of Mimosa (Albizia julibrissin), honeylocust (Gleditzia 
triacanthos), and related trees that was introduced into the eastern U.S. from China in the 1940’s.  It can 
completely defoliate host trees by skeletonizing leaves within grey webbing and can encase whole trees 
in extensive webbing during a second generation in August.  A single specimen of the exotic pest was 
collected in North Seattle as a non-target collection in a Light-brown apple moth survey pheromone-trap 
in 2010, which is the first record of the pest in western North America. 
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The European ash defoliator, Zelleria hepariella, previously known to be established in British 
Columbia, Canada, and recorded from one location in northern California, was collected in the Kent, 
King County, area of western Washington.  Larvae feed somewhat communally on host leaves and it is 
considered a minor pest of ash (Fraxinus spp.) in Europe.  The 2010 collection was also as a non-target 
capture in an emerald ash borer sticky-trap. 
 
 
Section I: Surveys of Invasive and Emerging Pests 

 
MONSOMA PULVERATUM, THE GREEN ALDER SAWFLY, IN THE PACIFIC NORTHWEST 

  
Chris Looney and Eric LaGasa 

Western Region Lepidoptera Diagnostic Center 
Pest Program/Plant Protection Division 

Washington State Department of Agriculture 
P.O. Box 42560, Olympia, WA 98504 

360 902-2042 
clooney@agr.wa.gov 

 
In 2010, the introduced Green Alder Sawfly (GAS), Monsoma pulveratum (Retzius) (Hymenoptera: 
Tenthredinidae), was found for the first time in the continental United States.  First detected in North 
America in 1991, in Newfoundland, Canada, it was found again in 2004 in Alaska, where it has since 
caused significant defoliation of Alnus tenuifolia Nutt.  The first identification of GAS from Washington 
State was based on a photograph taken in Vancouver, Washington, in April 2010.  In response, a quickly 
executed cooperative survey by the U.S. Forest Service, the Washington Department of Natural 
Resources, and the Washington State Department of Agriculture revealed that the species is widespread 
in western Washington and northwestern Oregon, and appears to be present in eastern Washington as 
well.   Additionally, visual survey conducted by Forestry Canada cooperators also found GAS in multiple 
locations in southwestern British Columbia and on Vancouver Island this year (Lee Humble, personal 
communication).  

 
The 2010 survey found GAS in 11 counties in western Washington and Oregon, and in Stevens County 
in eastern Washington (Figure 1).  Larvae and adults were found primarily in red alder (Alnus rubra 
Bong.), and were detected with either yellow or greenish-yellow panel traps or by hand collecting.  
Examination of specimens in student collections from Western Washington University indicates the 
species has been present in Whatcom County since at least 1995.  It is unclear whether GAS will be as 
damaging in the Pacific Northwest as it has been in Alaska, where, in concert with disease and other 
insects, it has contributed to total alder defoliation along the Kenai River.  A more systematic and 
widespread survey is being planned for spring 2011, which will expand the geographic area and 
specifically survey the host species defoliated in Alaska. 

 
More information on 2010 GAS survey and the impacts in Alaska can be found at; 
 http://www.invasives.wsu.edu/defoliators/news.html, and  
 http://www.fs.fed.us/r6/nr/fid/invasives/green-alder-sawfly.shtml 
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                         Figure 1.  2010 Green Alder Sawfly Collection Sites in the Pacific Northwest 

                            
                            
 
Section I: Invasive & Emerging Pests 

 
OVERVIEW OF OUR FIRST SEASON’S EXPERIENCES TO CHEMICALLY MANAGE THE 

SPOTTED WING DROSOPHILA THROUGH LAB AND FIELD RESEARCH ON 
BLUEBERRY IN WESTERN WASHINGTON  

 
L. K. Tanigoshi, B. S. Gerdeman and G. Hollis Spitler 

Washington State University 
Mount Vernon Northwestern Research and Extension Center 

Mount Vernon, WA  98273-4768 
360-848-6152 

tanigosh@wsu.edu, mitehunter1@hotmail.com, spitler@wsu.edu 
 

Lab bioassay for rapid knockdown of adult life stage 
Fully ripened ‘Duke’ berries were collected on 15 July and dipped for 5 sec and air-dried in a climate-
controlled greenhouse at 65-78 0F.  Twelve treatments were replicated 5 times with 2 treated fruit per 2 
oz ventilated condiment cup.  Three adults were placed in each arena with a cotton water wedge and 
mortality assessed after 24 hours.  High field rates of Brigade®, Asana®, Mustang Max®, Delegate® 
and Malathion® provided 100% contact mortality within 1 DAT.  Mortality was:  94% (Assail®), 75% 
(Actara®), 36% (Provado®), 73% (Altacor®), 88% (Leverage®), 79% (Endigo®) and 7% (UTC).  
These data indicate blueberry recommended insecticides would provide quick knockdown as contact 
harvest treatments by ground or aerial applicators or in combination with the systemic neoniotinoids. 
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Early season ‘Duke’ field bioassay 
Trials were conducted at WSU NWREC on 6 year-old ‘Duke’blueberries.  Plots were single bushes 
replicated four times in a RCBD.  Treatments were applied with a CO2 backpack sprayer equipped with 
an 8002VS nozzle, delivering 100 gal/ac at 60 psi.  All treatments except Altacor contained the R-56® 
spreader sticker (0.5% v/v).  Field residuals of 15 insecticides was evaluated by taking 5 fruit/plot after 1, 
5 and 7 DAT.  One SWD adult was isolated on a single blueberry for 24 hrs in a 2 oz ventilated 
condiment cup.  Under the conditions of this field-bioassay, 1 DAT performance was less than expected, 
though our bioassay measured 90% mortality for Malathion and 80% for experimental Endigo.  After 7 
DAT, mortality was reduced to 58% and 77% for Malathion and Endigo, respectively.  The remaining 
compounds after 1 DAT ranged in decreasing order from 66% for Asana, Mustang Max, Scorpion, 
Delegate, experimental Hero®, Brigade, Assail, Fulfill®, Provado, Altacor and 15% for Actara.  Given a 
25% mortality level for the untreated check at 1 DAT, we suspect either colony vigor or high greenhouse 
temperature (68-82oF) detrimentally affecting the results. 
 
Late season ‘Liberty’ field bioassay 
Trials were conducted near La Conner, WA.  Plots were single bushes replicated three times in a RCBD.  
Treatments were applied with a CO2 backpack sprayer equipped with an 8002VS nozzle, delivering 100 
gal/ac at 60 psi.  All treatments contained the R-56 spreader sticker (0.5% v/v).  Ten mature blueberries 
were picked at 1 and 7 DAT from each plot and evaluated for adult mortality after 24 hours. Two berries 
were placed in 2 oz ventilated condiment cups that included a cotton water wedge and one of the treated 
berries cut in half to provide nutrients.  A single adult SWD was placed in each arena for a total of 15 
individuals per treatment.  Rain occurred after 1 DAT and possibly reduced efficacy of our applications.  
Malathion (100%), Delegate (80%) and Brigade (80%) were significantly different from the 
neonicotinoids Provado (53%), Actara (20%) and Assail (13%) after 1 DAT (Fig. 1).  Delegate (80%) 
and Malathion (67) continued to show good field residual after 7 DAT.  Mortality for the UTC was 7% 
on both posttreatment dates. 
 

 
                            Figure 1.  Field-aged residue bioassay of ‘Liberty’ blueberry.  
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Section I: Invasive & Emerging Pests 
 

OVERVIEW OF OUR FIRST SEASON’S EXPERIENCES TO CHEMICALLY MANAGE THE 
SPOTTED WING DROSOPHILA THROUGH LAB AND FIELD RESEARCH ON RED 

RASPBERRY IN WESTERN WASHINGTON  
 

L. K. Tanigoshi, B. S. Gerdeman and G. Hollis Spitler 
Washington State University 

Mount Vernon Northwestern Research and Extension Center 
Mount Vernon, WA  98273-4768 

360-848-6152 
tanigosh@wsu.edu, mitehunter1@hotmail.com, spitler@wsu.edu 

 
Clean-up application prior to machine harvest   
Following a clean-up spray on a mature ‘Meeker’ field on 24 June 2010 by a Skagit County grower using 
Brigade® WSB (bifenthrin) at 0.1 lb(AI)/acre and fifty ripe berries were sampled after 1 and 3 days 
posttreatment.  These fruits were isolated individually in 2 oz condiment containers and mortality 
measured 24 hours later.  On 5 July 2010, a Whatcom County grower applied a tank mix of 0.1 
lb(AI)/acre Tundra® (bifenthrin)  and 1.5 lb lb(AI)/acre Malathion® 8EC in 135 gallons/acre, 350 psi 
and 3 mph with a 300 gallon hydraulic sprayer.  Fifty ripe berries were sampled after 1, 3 and 8 DAT and 
isolated in ventilated condiment containers as above.  Both grower applied fields indicated precision 
applications with our field-based bioassays measuring 70 and 100 percent mortality for the Skagit 
County site and 94, 98 and 70 percent mortality for the Whatcom County site. 
 
Laboratory 5 sec fruit dip bioassay procedure 
Months of lab conducted dip bioassays with multiple iterations of arena designs and ventilation systems, 
have provided us with a reliable laboratory protocol method which provides a natural environment for the 
very active and vagile SWD adults during testing when confined to 2 and 4 oz condiment arenas.  Based 
on fall, 2009 studies, we have focused our field efficacy trials on 11 different insecticides.  These include 
the OP Malathion, three pyrethroids (Brigade, Asana®, Mustang Max), three neonicotinoids (Provado®, 
Actara®, Assail®), the spinosyn Delegate®, the anthranilic diamide (Altacor®) and two experimental 
combinations of a neonicotinoid and pyrethroid (Endigo, Leverage).  The pyrethroids, Malathion, 
Delegate and both experimental combination formulations consistently performed better than the other 
compounds as contact and ingestion toxicants (Table 1).  The use of adulticidal neonicotinoids, although 
slow, is justified due to their potential curative activity, targeting SWD eggs and larvae inside the red 
raspberry that could potentially compliment or synergize their combination with other mode of action 
compounds. 
 
Table 1.  Red raspberry fruit dip bioassay   
  % Mortality 
Treatment/formulation Rate product/acre 1 DAT 7 DAT 
Brigade EC 6.4 fl oz 100a 80ab 
Asana XL 9.6 fl oz 100a 80ab 
Mustang Max EC 4 fl oz 100a 100a 
Provado 1.6F 8 fl oz  100a 80ab 
Actara 25WG 3 oz 20b 60abc 
Assail 30SG 5.3 oz 80a 40bcd 
Delegate WG 6 oz 100a 60 abc 
Malathion 8EC 64 fl oz 100a 80ab 
Altacor 35% 4.5 fl oz 0 20cd 



 

Leverage 2.7SE 5.1 fl oz 100a 20cd 
Endigo ZC 4.6 fl oz 100a 100a 
UTC   20b 0 
Means within columns followed by the same letter are not significantly  
different by Fisher's protected LSD, P<0.05, PRC ANOVA SAS. 

                             
Precision applications of insecticides in the field 
Because of the anticipated risk from SWD infestations, commercial growers were hesitant to collaborate 
with our plans for large-sized research plots in 2010.  As a result, field trials were performed in the WSU 
NWREC red raspberry block on 10 foot long plots arranged in a RCBD.  For these tests, mature 
‘Meeker’ were treated with a CO2 backpack sprayer equipped with a 4.5’ boom, and 4 nozzles (8002vs) 
at 60 psi and 110 gpa.  The adjuvant R-56 was used at 0.5% v/v with all treatments except Altacor.  The 
lab bioassay treatments mentioned above, were randomly replicated four times to sections of row 
showing good clusters of ripening red raspberries.  Treatments were applied on 20 July.  Ripening fruit 
from each flagged sector was selected after 1 and 6 DAT.  Five berries from each plot were individually 
placed in 2 oz ventilated condiment arenas and infested with five lab reared SWD adults and evaluated 
after 24 hours.  Results of field-aged residues on red raspberry fruit were extremely variable.  Perhaps 
residue persistence was affected someway by the late maturity of these fruit and intermittent summer 
rainfall.  Adult mortality trends for field aged residues indicated similar trends shown from precision fruit 
dip bioassays.  
 
Fall red raspberries were treated on 9 September with eight registered insecticides on the WSU NWREC 
plots with a CO2 backpack sprayer as above.  Treatments were replicated three times and five fruits were 
randomly collected from each plot and infested with five SWD adults from the WSU NWREC laboratory 
colony.  Malathion (100%) and Mustang Max (73%) provided quick knockdown at 1 DAT while 
Delegate showed 67% and 80% at 7 DAT.  The generally slow acting Altacor provided 60% mortality at 
1 DAT and Brigade WSB unexplainably performed very poorly with only 13% and 7% mortality after 1 
and 6 DAT.  The field aged contact activity of the neonicotinoids showed modest toxicity for these late 
season red raspberries.  
 
Curative activity of neonicotinoids on SWD larvae 
Maturing red raspberry fruit were taken from fall bearing varieties grown at the WSU NWREC on 26 
August 2010.  Fifteen berries per treatment were dipped for 5 seconds in aqueous solutions of Actara, 
Assail, Provado, experimental Scorpion® and UTC.  These fruits were held for 15 days to measure 
number of fruit infested with larvae or emerged adults.  Compared with the UTC which yielded 78% 
infested fruit, the bioassay indicated curative control of SWD at 36%, 7%, 0 and 7% for Actara, Assail, 
Provado and Scorpion, respectively. 
 
 
Section II: Environmental Toxicology and Regulatory Issues 
 

POTATO IPM: LIFE AFTER MONITOR, TEMIK, FURDAN,DIAZINON,  
DI-SYSTON, GUTHION AND ENDOSULFAN 

 
A.S.  Schreiber 

Agriculture Development Group, Inc. 
2621 Ringold Road, Eltopia, WA 99330 

509 266 4348 
aschreib@centurytel.net 
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Furadan, diaznon, Di-Syston, Guthion and endosulfan can no longer be used on potatoes.  Monitor and 
Temik are being used on existing stocks provisions.  The latter two products have long been the 
cornerstone of potato insect pest management programs in the Pacific Northwest.  The former products 
were formerly important, but in the past decade were relegated to relatively minor, but occasionally 
important roles for insect control. 
 
The losses of these products provide both a challenge and an opportunity for potato pest management 
service providers as well as potato growers.  On one hand there are some pests for which we do not have 
clear alternatives to.  For example, Monitor is the only insecticide recommended for thrips.  More 
importantly, PNW potato growers face certain combinations of pest complexes that exist no other place 
in the word which require the use of these products.  Probably more importantly, these products represent 
three classes of insecticides that can serve a critical role in resistance management. 
 
Of particular concern is the wide spread use of the neonicotinoid class of insecticides.  Increasingly, 
growers are using the class at planting time.  Temik has served as the only planting time alternative to the 
neonicotinoid.  With the loss of Temik, Monitor and the other products, growers who use neonicotinoids 
at planting, now have few options for control of aphids, thrips and other pesticides that are considered 
appropriate for IPM programs in potatoes.  Many of the products that serve as alternatives to these 
products are more expensive. 
 
Moving away from organophosphate, carbamate and organochlorine classes of insecticides provide 
growers with choices.  The obvious choice is to increasingly rely on pyrethroid, neonicotinoid and 
package mix products.  These products have broad spectra of control, are effective and generally low in 
costs.   
 
However, there exists a cadre of other products with different modes of actions that while higher in cost 
initially, have the potential to advance more sophisticated IPM programs.  Ideally, the selection of proper 
insect management choices can reduce or negate the long history of aphid and mite outbreaks in potatoes. 
 
The loss of these products, while threatening and expensive for potatoes growers can provide an 
opportunity to force a long needed change in potato IPM programs that can ultimately reduce grower 
costs and improve crop protection. 
 
 
Section III: Field Crops 
 

2010 VALENT USA TRIAL I: JEFFERSON SPRING WHEAT DATA FOR NIPSIT™ 
INSIDE - A NEWLY LABELED SEED TREATMENT PRODUCT FOR CEREAL GRAINS 

 
David Bragg 

WSU Extension Entomology 
Kurt Tetrick 
USDA-ARS 

P.O. Box 190, Pomeroy WA 99347 
braggd@wsu.edu 

 
Protocol: RBCD at CFRF seeded May 17 2010 by Hegi Cone Seeder at 60 lbs/acre in 4 x 20 feet 
replicates with 4 replicates per treatment. Jefferson DNS spring wheat. Harvested August 16 by Dr. 
Stephen Guy using a Hegi 270 plot combine. 14 seed treatments as below were used to test efficacy of 
Nipsit Inside ™ compared to other labeled treatments and numbered compounds. 
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Treatments         Rate (fl oz/cwt)  
1 UTC        ---- 
2 Raxil MD       5.0 
3 Raxil MD + Poncho      5.0 + 0.750 
4 Dividend XL RTA      5.0  
5 Div + Cruiser             5.0 + 0.750 
6 V-10116 + V-10209      0.052 + 0.150 
7 V-10116 + V-10209 + Nipsit Inside ™   0.052 + 0.150 + 0.250 
8 V-10116 + V-10209 + Nipsit    0.052 + 0.115 + 0.750 
9 V-10304       5.00  
10 V-10304       7.50 
11 V-10305       1.00 
12 V-10305 + Nipsit      1.00 + 0.250  
13 V-10305 + Nipsit      1.00 + 0.750 
14 V-10318 + Nipsit      2.42 + 0.750    
 
Experiment 1 - Yield 
LSD All-Pairwise Comparisons Test for Yield 
 
Treatment  lbs/80 FS              Bu/Acre            Kg/HA 
13          6.7950   A   64.8   3692 
12          6.4775   A   61.8   3523 
14          6.0975   A   58.3   3321 
  4           5.9450    B   56.4   3213 
  8           5.8775    B   56.3   3207 
  7           5.6675    B   54.2   3087 
  6           5.5800    B   53.3   3038 
  2           5.5775    B   53.3   3038 
  5           5.5750    B   53.3   3038 
10          5.4100    B   51.6   2940 
11          5.2875    B   50.6   2886 
  3           5.2575    B   50.6   2885 
  9           4.8025     C   45.8   2614 
  1           4.5700     C   43.7   2488 
 
Alpha: 0.05 
Standard Error for Comparison: 0.9075 
Critical T Value: 2.018 
Critical Value for Comparison: 1.8313 
 
Experiment 2 – Wireworm Damage 
Tukey HSD All-Pairwise Comparisons Test for Plant Stand per ¼ meter (wireworm L. californicus) 
 
Treatment Mean Plant Stand per ¼ meter square at 10 DPE. 
12  18.500  A 
13  18.500  A 
11  18.250  A 
  7  18.000  A 
  8  18.000  A 
  4  17.750  B 
  5  17.250  B 
  7   17.000  B 
10   17.000  B                                                                                                                            18 



 

  3   16.750  B 
  9   15.750  B 
14  15.750  B 
  2   13.750  C 
  1  11.500  D 
 
Alpha: 0.05 
Standard Error for Comparison: 1.5363 
Critical Q Value: 5.027 
Critical Value for Comparison: 5.4604 
 
Groups A & B have stands adequate for wheat. C & D are below adequate stand and reflect wire worm 
injury. Some treatment replicates showed very good stand with a reduced stand in 1 treatment of the 4 
replicates. Groups A & B had similar stands with C & D showing wire worm damage below economic 
threshold.  
 
Experiment 3 - Aphids 
Tukey HSD All-Pairwise Comparisons Test for Aphids (at anthesis per flag leaf) 
 
Treatment Mean aphids per flag leaf 
2           17.000   A 
5           15.000   B 
6           13.250   B 
4           10.000   C 
9           6.7500   D 
11         3.7500   E 
12                    3.0000   E 
7                      2.2500   E 
8           2.2500   E 
3                      2.0000   E 
13                   1.7500    E 
14                   1.5000    E 
10                   1.2500    E 
 
Alpha: 0.05 
Standard Error for Comparison: 1.7398 
Critical Q Value: 5.027      
Critical Value for Comparison: 6.1836 
 
Groups C, D, E had aphid numbers well below the 16 per tiller economic threshold. Group A is above 
this threshold and B is borderline. Aphids (English Grain and Russian Wheat Aphid (RWA)) arrived at 
about anthesis causing mass aerial sprays which resulted in major loss of Coccinellids in commercial 
fields. The nozzle noses had a field day charging up to $40 per acre.  
 
Experiment 4 - Rust 
Tukey HSD All-Pairwise Comparisons Test for Rust (per cent on flag leaf at anthesis) 

 
Treatment Mean percent rust flag leaf anthesis 
  1          71.250  A 
  4          62.500  A 
  2          27.500  B 
  3          27.500  B 
  5          27.500  B                                                                                                                             19                   



 

  6          2.5000  C 
  7          2.2500  C 
14         2.2500  C 
  8          2.0000  C 
13         1.5000  C 
  3          1.5000  C 
10         1.2500  C 
11         0.0000  C 
12         0.0000  C 
 
Alpha: 0.05      
Standard Error for Comparison: 4.1346 
Critical Q Value: 5.027      
Critical Value for Comparison: 14.696 
 
In this trial rust was a factor in Groups A & B. Group C was essentially below the threshold for plant 
damage. 
 
Experiment 5 
Larvae populations per meter square at soft dough stage. 
 
Treatment  Mean Coccinellids per meter 
  8           7.0000  A 
  5           6.7500  A 
13           6.7500  A 
  3           6.0000  A 
  4           6.0000  A 
  6           6.0000  A 
  7           6.0000  A 
10           6.0000  A 
11           6.0000  A 
12           6.0000  A 
14           6.0000  A 
  1           5.5000  A 
  9           5.5000  A 
  2           5.0000  A 
 
Alpha: 0.05      
Standard Error for Comparison: 0.8274 
Critical Q Value: 5.027      
Critical Value for Comparison: 2.9407 
 
There are no significant pair wise differences among the means. This means insecticides and other 
systemic chemicals do not harm feeding ladybird beetles and their larvae. Incoming English Grain aphids 
females kept the Coccinellidae populations fed until hard dough stage.  
 
Experiment 6 - Fusarium 
Tukey HSD All-Pairwise Comparisons Test for Fusarium white heads (tillers) per 80 sq ft 
 
Treatment  White heads per meter square (Fusarium Tillers) 
  4           6.0000  A 
  1           4.2500  B 
  5           4.2500  B                                                                                                                20 



 

  2           3.7500  B 
  3           3.2500  B 
10           3.0000  B 
13           2.7500  C 
  8           2.0000  C 
  6           1.2500  C 
14           1.2500  C 
  7           0.7500  D 
  9           0.5000  D 
11           0.5000  D 
12           0.5000  D 
 
Alpha: 0.05     
Standard Error for Comparison: 0.8238 
Critical Q Value: 5.027      
Critical Value for Comparison: 2.9279 
 
There are 4 groups (A, B, etc.) in which the means are not significantly different from one another.  
 
The treatments in Groups C & D show reduction in Fusarium culmorum caused white heads. Groups A 
& B show typical soft dough white heads due to Fusarium. If to do another year I would count head loss 
due to Wheat Stem Sawfly, which was very numerous in 2010 and removed more heads than Fusarium. 
 
Experiment 7 – Plant Height 
LSD All-Pairwise Comparisons Test for plant height at anthesis 
 
Treatment   Mean Ht. 
  1            31.667  A 
  7            31.333  AB 
12            30.667  ABC 
  9            30.333  ABCD 
13            30.333  ABCD 
  8            29.333  ABCDE 
10            28.667  ABCDE 
  4            28.333  ABCDE 
  6            28.333  ABCDE 
  3            28.000     BCDE 
11            27.667        CDE 
14            27.667        CDE 
  2            27.000           DE 
  5            26.333              E 
 
Alpha: 0.05      
Standard Error for Comparison: 1.6762 
Critical T Value: 2.048      
Critical Value for Comparison: 3.4335 
These data appear to be SD but note that the better yields were produced by shorter plants. Growers like 
high yielding spring wheat. Dr. Stephen Guy, WSU Agronomist, found that too much rain in the other 
locations resulted in tall DNS plants with no protein premium. 
 
 
 

21 



 

Summary:  
This trial showed excellent efficacy by Nipsit in controlling wire worms, Cereal Leaf Beetle, and RWA 
plus other late crop aphids. No damage to predators or parasitoids occurred by insecticide treatments 
which resulted in very good IPM   
 
Treatment V-10116 reduced white head formation resulting from Fusarium culmorum foot rot as last 
year. This treatment also reduced Leaf Rust infection resulting larger plumper grain that still made 15 per 
cent protein. Rust is very stressing to wheat.  
 
Treatments 12, 13, and 14 had the best yields with Nipsit plus V-10305. Grain in the tank is the bottom 
line. 
 
 
Section III: Field Crop Pests 
 

WINTER BARLEY 
(Valent USA 2010 Winter Barley Trial at Central Ferry Washington) 

 
David Bragg 

WSU Extension Entomologist 
Kurt Tetrick 
USDA-ARS 

P.O. Box 190 Pomeroy, WA 99347 
braggd@wsu.edu  

 
Seeded 09/15/2009 at WSU Central Ferry using the Hegi Cone Seeder Drill on a 7 row by 20 feet pattern 
of 4 replicates for treatments in a RCB format for a total of 12 treatments listed below. Variety Kold 
winter barley.  Goal: early season insect management to increase barley stand density and measurement 
of Treatments for crop long factors e.g. CLB, RWA, etc. compared to an untreated check. Crop was rated 
for insect damage again on May 15 with no economic thresholds of pests crossed. Ladybird Beetle 
Adults arrived around May 6 and consumed low CLB and RWA populations which did not reoccur.  
Harvest was done by Dr. Stephen Guy, using a Winter-Steiger Plot Combine on July 30, 2010.  
 
Treatments     Rates/Acre    
A UTC     NA       
B Raxil-Allegiance   1.5 gmai/hkg + 0.01 fl oz cwt 
C Raxil-Allegiance + Gaucho 600 0.260 fl oz cwt 
D Raxil-Allegiance + Gaucho 600 0.800 fl oz cwt 
E Dividend XL Extra   5 fl oz cwt 
F  Dividend XLE + Cruiser  0.250 fl oz cwt 
G Dividend XLE + Cruiser  0.750 fl oz cwt 
H V-10304    5.00 fl oz cwt 
I  V-10304    7.50 fl oz cwt 
J V-10305    4.5 gmai/hkg 
K V-10305 + Nipsit inside  0.250 fl oz cwt 
L V-10305 + Nipsit inside  0.750 fl oz cwt 
 
Experiment 1 - Yield 
LSD All-Pairwise Comparisons Test for barley yield in lbs/acre 
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Treatment  Mean Yield in lbs/acre 
E            3544.0   A 



 

H           3269.0  B 
L                                    3168.3  C 
D            3049.3  D 
C            3038.0  D 
G            2735.3  E 
F            2729.5  E 
J           2721.5  E 
I                                  2720.7  E 
A                                    2717.0  E 
B       2717.0  E 
K            2559.5  F 
 
Alpha: 0.05      
Standard Error for Comparison: 14.784 
Critical T Value: 2.028      
Critical Value for Comparison: 29.983 
 
There are 6 groups (A, B, etc.) in which the means are not significantly different from one another. 
 
These yields for Kold Winter Barley are exceptionally good for lower Garfield County. I can’t explain 
the lower than check yield for treatment K other than winter goose feeding cut down on stand for this 
treatment. Replicates were similar in yield but I expect goose feeding to be non-Poisson. All replicates 
for treatment K were lower in yield than the UTC and the letter “E” treatments. Fungicide treatments 
were better in yield and stand so I doubt if wire worm really impacted the winter barley. Once winter 
barley is emerged and jointing it just grows to harvest unlike wheat which has many controlling factors.  
 
Experiment 2 – Plant Stand 
LSD All-Pairwise Comparisons Test Plant Stand 10 per ¼ Meter Sq at 10 DPE 
 
Treatment     Mean      
G               28.750    A 
H               21.500    B 
E               20.750    B 
L               20.500    B 
C               15.500    C 
D               15.500    C 
A               14.750    D 
B                                                                            14.750    D 
F                                                                            14.750     D 
I                                                                             14.250     D 
J                                                                             14.250     D 
K                                                                           13.250      D 
 
Alpha: 0.05 
Standard Error for Comparison: 0.8975 
Critical T Value: 2.028      
Critical Value for Comparison: 1.8203 
 
There are 4 groups (A, B, etc.) in which the means are not significantly different from one another. 
 
Comments: Winter barley does not tiller as well as wheat so a stand count of 20 + plants at 10 DPE is 
desired. Then the other “nibblers” affect the stand including killing frost on October 12, 2009 followed 
by goose predation. Some plant disease may have occurred in the muddy, cold spring. No other insects 
reached economic injury thresholds during the crop cycle. 
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One-Way AOV for: A B C D E F G H I J K L Plant Stand 10 DPE 
Source   DF  SS  MS  F   P 
Between    11    3859674    350879   802.72    0.0000 
Within     36      15736       437 
Total      47    3875410 
Grand Mean: 2914.1     
CV: 0.72 
 
Homogeneity of Variances        F        P 
Levene's Test                  19.4   0.0000 
O'Brien's Test                 12.4   0.0000 
Brown and Forsythe Test       7.59   0.0000 
 
Welch's Test for Mean Differences 
Source         DF        F             P 
Between      11.0  18459.5    0.0000 
Within   13.8 
 
Component of variance for between groups: 87610.6 
Effective cell size: 4.0 
Observations per Mean: 4 
Standard Error of a Mean: 10.454 
Std Error (Diff of 2 Means): 14.784 
 
 
SECTION III: Field Crops 
 

CONTROL OF MITES IN DRY BEANS 
 

Silvia I. Rondon and Ruben Marchosky  
Oregon State University, Hermiston Agricultural Research and Extension Center (HAREC) 

 2121 South First Street, Hermiston OR; phone (541) 567-8321 ext 108 
silvia.rondon@oregonstate.edu and ruben.machosky@oregonstate.edu  

 
To evaluate and compare the efficacy of new formulations and standard commercial miticides for the 
control of spider mites, we planted dry beans on 14 May 2010 at HAREC, Hermiston, Oregon. A 
randomized complete block design with 4 replications was used to test chemical treatments.  Plots were 
30 feet long X 5 feet wide with 4 rows of bean plants. Due to a poor stand, a second planting was made 
on 14 June 2010.  
  
Plants emerged on 4 June 2010 (1st planting), and 23 June 2010 (2nd planting). On 8 June 2010, one 
fertilizer application of 30 lbs N 30-0-0 N-P2O2-K2O lb/acre was made to the bean field.  All plots 
received an herbicide application of Gramoxone on 14 June 2010. Dry bean seeds were treated on 14 
June 2010 with an insecticide/fungicide application of Cruiser (thiamethoxam) at 1.28 fl oz per 100 lbs 
seed plus Maxim (fludixonil) at 0.16 fl oz per 100 lbs seed.  A second herbicide application of Basagran 
(bentazon) at 1.5 pts per acre was made on 15 July 2010.   
 
Bean plants were irrigated by hand line three times a week for 2 h from planting until 2 Aug 2010. 
Thereafter, plants were irrigated twice per week (1.5 h) since mites thrive under hot and dry conditions.  

 
To sample mites, ten plants per plot were randomly selected from center rows in each plot. Five leaves 
per plant were checked with the help of a magnifying lens (15X) and mites present on the leaves were 
counted (non-destructive method). Sampling began on 1 July 2010 and continued through 2 September 



 

2010. Counts initially were made on a weekly basis. After the application of the miticides on 10 August 
2010, counts were made every 3 or 4 days.  
 
Chemical application was made by backpack sprayer with a spray boom composed of four over-lapping 
XR TeeJet 8002VS nozzles spaced 20 inches apart. The sprayer and boom were calibrated to deliver 20 
gallons per acre at 30 psi when the applicator walked at a steady pace of 2.5 miles per hour. Only one 
chemical application was made to bean plants occurring on 10 August 2010. Depending on the treatment 
designated to the specific plot by the experimental design, bean plants in each plot received a treatment 
of Agri-Mek at 2 oz per acre, Agri-Mek at 2.5 oz per acre, Onager at 16 oz per acre, and Acramite at 12 
oz per acre. An untreated check was included.   
 
Data was analyzed with SAS GLM procedures, and means were separated by Fisher’s protected LSD.   
 
Results 
Mite counts were low at the beginning of the season until 2 August 2010. To guarantee mite 
pressure, bean plots were artificially infested with corn leaves heavily infested with spider mites.  
  
The single miticide application was made on 10 August 2010. Three days after treatment (DAT) 
there were differences in the average number of mites per plant, but there were no significant 
differences in the average number of mites per plant between blocks or treatments (Tables 1-2). 
Significant differences were seen at 6, 9 and 13 DAT (Table 1).  
 
By 6 DAT, Agrimek at 2 oz per acre, Agrimek at 2.5 oz per acre, and Onager reduced the number 
of spider mites per plant to 5.0 ± 0.8, 4.7 ± 0. 9, and 3.9 ± 0.4.  
 
Nine days after treatment, plants treated with Agrimek at 2 oz per acre had a resurgence of mites.  
However, plants treated with Agrimek at 2.5 oz per acre and Onager continued with low mite 
numbers (4.7 ± 0. 9, and 4.7 ± 1.1, respectively).  These numbers were significantly lower than 
the number of mites per plant on untreated plants (Table 2).  
 
Spider mites counts remained at reasonably low 13 DAT on plants treated with Agrimek at 2.5 oz 
per acre and Onager at 16 oz per acre (Table 2). 
 
Conclusions 
Agri-Mek at 2.5 oz per acre had significantly lower number of mites on average than plants in 
other treated plots including the control.  Mean number of mites per plant in plots treated with 
Acramite had significantly higher mite counts than the average number of mites found on plants 
treated with the other products.  
 
Table 1.  Spatial and treatment effects of plot location and insecticide application on the number of spider 
    mites in dry beans, Hermiston, OR, 2010. 
 

    DAT@ 
Source    Pre-treatment   3    6    9    13 

                
of Variation df MS F   MS F   MS F   MS F   MS F 

Block  3 171 3.96**  137 0.41  140 2.7*  345 3.9**  3092 5.3** 
Treatment 4 190 4.4**  192 0.57  170 3.3*  757 8.58*** 2554 4.4** 

Error 192                             
P < 0.05,*; P < 0.01,**; P< 0.001,***            

  @DAT: Days After Treatment 
25 



 

Table 2.  Pre and post treatment spider mites (mean ± SEM) count in dry beans, Hermiston, OR, 2010.   
 

Post-counts 
DAT 

Treatment Formulation Rate Pre-counts 

3 6 9 13 
1 Agri-Mek + 

NIS 
2 oz/a  
+.25% 

3.1±1.4b 10.4±3.0a 5.0±0.8bc 9.5±1.8a 20.3±5.4ab 

2 Agri-Mek + 
NIS 

2.5 oz/a 
+ .25% 

1.0±0.25b 5.5±1.8a 4.7±1.0c 4.7±0.9b 6.5±1.2c 

3 Onager 16 oz/a 1.3±0.5b 9.3±3.6a 3.9±0.4c 4.7±1.1b 9.4±2.1c 
4 Acramite 12 oz/a 6.3±1.8a 8.72±3.6a 7.9±1.4ab 3.0±0.7b 26.2±6.1a 
5 Untreated - 1.6±0.4b 5.7±1.8a 8.4±1.7a 13.6±2.5a 14.5±2.3bc 

 
 
               Figure 1. Phenology of mite populations in dry beans, Hermiston, OR, 2010.  
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THE WHEAT HEAD ARMYWORM AND ITS RELATIVE IN EASTERN OREGON 

 
Silvia I. Rondon1 and Mary K. Corp2 

Oregon State University, 1Hermiston Agricultural Research and Extension Center 
2121 South First Street, Hermiston, OR 97838, phone (541) 567-8321 ext 108 

silvia.rondon@oregonstate.edu 
Oregon State University, 2Umatilla County Extension Office, 721 SE 3rd, Suite 3 

Pendleton, OR 97801, phone (541) 278-5403 
mary.corp@oregonstate.edu 

 
Caterpillars that were thought to be the wheat head armyworm (WHA), Dargida difussa Walker, caused 
localized but severe damage to wheat in Umatilla County of northeastern Oregon and Lincoln County of 
eastern Washington in 2007 and 2008. About 10,000 acres of winter and spring grains were sprayed with 
insecticides to control this pest. Concerns over this insect damage prompted investigation into the 
seasonal abundance of this apparently single month species.  
 
Caterpillars of the genus Dargida (Lepidoptera: Noctuidae) can be a troublesome pest of cereal grains in 
cereal grains throughout the Midwest and Great Plains. Information about this pest in the Pacific 
Northwest is incomplete at this time. The WHA has the potential to be among the most injurious pests of 
small grains in the region since it feeds directly on kernels in the wheat head. Growers are often unaware 



 

of the damage until harvest when grain samples reveal damaged kernels. Little is known about the pest or 
its control. At present, there are no insecticides labeled specifically for WHA.  
 
2010 Research 
Surveys were conducted in 2010 in eastern Oregon at 25 locations (Umatilla County). Thirteen locations 
were surveyed in eastern Washington counties. Each location 
had a pair of traps, one with a sex attractant and one as a blank 
control. Traps were established in Umatilla County from 
April 7th until September 29th. Figure shows the location 
of Umatilla county.  
 
Results 
Two species of Dargida were indentified in the area: D. 
terrapictalis and D. diffusa. Of the total number of moths 
collected in 2010, 99% corresponded to D. terrapictalis. The greatest number of moths per trap captured 
occurred mid to late May.  
 
Trap monitoring is planned for Umatilla County in the spring of 2011. Further investigation will continue 
this spring to answer the following questions: regional distribution, season occurrence, and damage 
relative to larva densities. Growers are concerned about the relationship of this insect damage and 
production practices.  
 
 
Section III: Field Crop Pests 
 

EFFORTS TO CONTROL EUROPEAN ASPARAGUS APHID IN ORGANIC ASPARAGUS 
 

A.S. Schreiber and S. Hagen 
Agriculture Development Group, Inc. 

2621 Ringold Road, Eltopia, WA 99330 
509 266 4348 

aschreib@centurytel.net 
 
European asparagus aphid is the single biggest pest of asparagus that growers can attempt to control 
(Fusarium may be a worse pest, but there is no control for it.)  All Washington asparagus is treated for 
this pest.  No or poor control of this pest is synonymous with loss of a high value, perennial crop.  
Anyone wishing to grow organic asparagus must control this pest.  Because of the inability to control 
aphid, there are only two growers of organic asparagus in eastern WA.  They grow organic asparagus by 
raising asparagus conventionally, then go through a 3 year transitional period, and then produce the 
asparagus organically.  Soap is applied during the transitional and organic period, but the asparagus starts 
to die out during the transition period and only a year or two of organic production is obtained.    
 
There is huge demand for organic asparagus but there is practically no production of organic asparagus 
due to the inability to control this aphid.  However, due to the demand, the acreage of organic asparagus 
in Washington doubled in 2007.  Grower prices for conventional asparagus is 67 cents a pound, organic 
asparagus sold for $1.50 a pound. 
 
The Washington asparagus industry has made finding an organically acceptable solution for control of 
aphids in asparagus a priority.  A small trial was supported to conduct an efficacy trial in a five year old 
certified organic asparagus field that was one acre in size. 
 
Each insecticide was applied three times at a sever day interval starting on September 7th.                      27 



 

                                      
  7-Sep 10-Sep 14-Sep 17Sep 21-Sep 28-Sep Cumulative   

Days After First and Last Application →   0     0   3     3   7     7 10    3  14    7   21    7    

Trt Treatment                   

No. Name Rate  Rate Unit 1 2 3 4 5 6 7  

1 Check   0.5 a 2.8 a 5.0 a 8.8 a 6.5 a 0 a 23 a   

9 PestOut 1 % V/V 0.3 a 1.3 b 1.8 bc 1.8 b 1.3 b 0 a 6.0 b   

2 M-PEDE 2 % V/V 0.3 a 0.5 bc 2.0 b 0.8 b 1.0 b 1.3 a 5.5 b   

6 SAFE-T-CIDE 2.5 FL OZ/GAL 0.8 a 1.3 b 1.0 bc 1.0 b 1.0 b 1.0 a 5.3 b   

5 TRILOGY 2 % V/V 0.5 a 0.3 bc 1.0 bc 1.5 b 1.5 b 0 a 4.3 bc   

10 SucraShield 1 % V/V 0.5 a 0.5 bc 1.0 bc 0.8 b 1.8 b 0.3 a 4.3 bc   

8 PYGANIC 2 QT/A 0.5 a 0.8 bc 0.8 bc 1.3 b 1.0 b 0 a 3.8 bc   

8 SAFE-T-CIDE 500 
FL OZ/100 
GAL               

  

3 AZA-DIRECT 2 PT/A 0.3 a 0 c 0.5 bc 1.8 b 0.8 b 0 a 3.0 bc   

7 PYGANIC 2 QT/A 0.8 a 0.8 bc 0.3 bc 1.0 b 0.8 b 0 a 2.8 bc   

4 NEEMIX 7 FL OZ/A 0.5 a 0 c 0 c 1.0 b 0.3 b 0.3 a 1.5 c   

                    
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)      

 
 
Section III: Field Crop Pests 
 

ORGANIC CONTROL OF CORN EARWORM 
 

A.S. Schreiber and S. Haegen 
Agriculture Development Group, Inc 

2621 Ringold Road, Eltopia, WA 99330 
509 266 4348 

aschreib@centurytel.net, haegen@centurytel.net  
 

Large scale production of organic sweet corn for processing is a relatively recent venture in eastern 
Washington, having first started in 1998.  Currently, Washington is the leading producer of processed 
organic sweet corn.  According to the majority of sweet corn processors, management of corn earworm 
(CEW) is the single biggest pest management challenge to production of organic sweet corn.  One sweet 
corn processor indicated that conventionally produced sweet corn will commonly have a 2 to 4% loss due 
to CEW, while organic sweet corn will have losses of 10% to 14% due to the pest.  We estimate that 
CEW could cost organic growers up to $110 per acre in losses.  Prior to this research effort there were no 
data available demonstrating efficacy of organic CEW materials by chemigation or a economical viable 
us pattern.  
 
In 2008 with the help of the Washington State Commission on Pesticide Registration, Certis USA, 
Valent and Dow AgroSciences along with growers and processors of organic sweet corn, we initiated a 
trial to answer the efficacy and use pattern questions.  This effort continued for two additional years.  
After three years effort, we have collected a body of work that fairly well delineates how to control corn 
earworm in organic sweet corn. 
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2008 Organic Corn Earworm Trial Data 
 

 Trt Treatment Other Other Spray Volume        1         2        3        4  
No. Name Rate Rate Unit Volume Unit       

1 UNTREATED CHECK      93.8a 1.54a 1.8 a 2.5 a 
2 ENTRUST (5 day interval) 1 OZ/A 30GAL/AC 20.3cd 0.20bcd 1.6 a 2.4 a 
3 ENTRUST (3 day interval) 1 OZ/A 30GAL/AC 8.4cd 0.13cd 0.6 a 2.8 a 
4 ENTRUST (5 day interval) 2 OZ/A 30GAL/AC 14.5cd 0.18bcd 0.6 a 3.3 a 
5 ENTRUST (7 day interval) 2 OZ/A 30GAL/AC 5.0cd 0.08cd 0.3 a 3.0 a 
6 DIPEL (5 day interval) 2 LB/A 30GAL/AC 12.8cd 0.28bcd 1.1 a 1.8 a 
7 ENTRUST (5 day interval) 2 OZ/A 4073GAL/AC 16.3cd 0.23bcd 1.1 a 2.5 a 
8 DIPEL (5 day interval) 2 LB/A 2715GAL/AC 44.5b 0.64bc 1.8 a 2.5 a 
9 GEMSTAR (3 day interval) 4 OZ 4073GAL/AC 24.3c 0.67bc 1.4 a 2.7 a 

10 GEMSTAR (3 day interval) 4 OZ/A 2715GAL/AC 5.0cd 0.10cd 0.7 a 2.3 a 
11 GEMSTAR (5 day interval) 4 OZ/A 2715GAL/AC 15.3cd 0.26bcd 1.4 a 2.4 a 
12 GEMSTAR (7 day interval) 6 OZ/A 2715GAL/AC 51.3b 0.75b 1.3 a 2.5 a 
13 GEMSTAR (3 day interval) 4 OZ/A 2715GAL/AC 1.3d 0.01d 0.3 a 3.0 a 

 ENTRUST (3 day interval) 1 OZ/A 2715GAL/AC         
14 GEMSTAR (3 day interval) 4 OZ/A 8146GAL/AC 7.5cd 0.09cd 0.3 a 2.8 a 
15 GEMSTAR (5 day interval) 4 OZ/A 30GAL/AC 13.5cd 0.17cd 1.3 a 2.7 a 

 UV BLOCKER (5 day int) 8 FL OZ/A 30GAL/AC         
16 NEEMIX (3 day interval) 1 PT/A 30GAL/AC 21.8cd 0.32bcd 1.1 a 2.5 a 

            Column 1 is the percent of infested ears 
            Column 2 average number of worms per ear 
            Column 3 damage per ear measured in inches of damage per ear per tunnel 
            Column 4 instar 
 
 

2009 Organic Corn Earworm Trial Data 
 

Trt Treatment Other Other Spray Volume        1           2        3             4  
No. Name Rate Rate Unit Volume Unit       

1 UNTREATED CHECK      67.5a 1.4ab 1.44 a 2.8 a 
2 ENTRUST (3 day interval) 1 OZ/A 2715GAL/AC 15.0bc 1.9a 1.77 a 2.8 a 
3 ENTRUST (5 day interval) 2 OZ/A 2715GAL/AC 27.5bc 1.3ab 1.04 a 2.4 a 
4 GEMSTAR (3 day) 4 OZ 2715GAL/AC 17.5bc 1.8a 1.72 a 2.7 a 
5 GEMSTAR (5 day) 4 OZ/A 2715GAL/AC 26.3bc 1.2ab 1.25 a 2.6 a 

 ENTRUST (5 day) 1 OZ/A 2715GAL/AC         
6 GEMSTAR (3 day) 4 OZ/A 2715GAL/AC 3.8c 0.6b 1.08 a 1.0 a 

 ENTRUST (3 day) 1 OZ/A 2715GAL/AC         
7 GEMSTAR (3 day sim air) 4 OZ/A 5GAL/AC 13.8bc 1.0ab 0.73 a 1.2 a 

 ENTRUST (3 day sim air) 1 OZ/A 5GAL/AC         
8 GEMSTAR (6 day) 8 OZ 2715GAL/AC 36.3b 1.7ab 1.74 a 2.4 a 

           Column 1 is the percent of ears infested 
           Column 2 average number of worms per ear 
           Column 3 damage per ear based on inches of tunnel per ear per worm 
           Column 4 instar 

 
2010 Organic Corn Earworm Trial Data 

 
Trt Treatment     Spray Volume % Of Ears 
No. Name Rate of Application Volume Unit Infested 

1 UTC     91 a 
2 GEMSTAR (5day) 6 FL OZ/A 2715 GAL/AC 37 bc 
3 GEMSTAR (3day) 4 FL OZ/A 2715 GAL/AC 23 c 
4 DIPEL (3day) 2 LB/A 2715 GAL/AC 52 b 
4 GEMSTAR(3day) 4 FL OZ/A 2715 GAL/AC   
5 PYGANIC (4 day) 64 FL OZ/A 30 GAL/AC 33 bc 
6 NEEMIX (5 day) 1 PT/A 30 GAL/AC 41 bc 
7 ENTRUST (5 day) 1 OZ WT/A 2715 GAL/AC 38 bc 
8 ENTRUST (5 day) 2 OZ WT/A 2715 GAL/AC 27 c 

        
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)     
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THRIPS CONTROL ON DRY BULB ONIONS 
 

Timothy D. Waters 

Washington State University Extension 
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Phone: (509) 545-3511 
twaters@wsu.edu 

 
Douglas B. Walsh 

Washington State University 
Irrigated Agricultural Research and Extension Center 

24106 N. Bunn Rd., Prosser, WA 99350 
Phone: (509) 786-9287 

 
Abstract 
Onion thrips are the key direct insect pest of dry bulb onions. We have identified and quantified the 
relative abundance of thrips species infesting dry bulb onions in Washington State. Additionally, we have 
evaluated registered and candidate chemistries for their ability to suppress thrips populations, and 
evaluated several gallonage rates in applications and nozzle delivery pressures for optimizing insecticide 
coverage towards improving thrips control. During all evaluation dates, greater than 95% of the thrips 
collected were onion thrips (Thrips tabaci) with the remaining thrips being Western flower thrips 
(Frankliniella occidentalis). The most effective insecticides for controlling thrips were Lannate™ 
(methomyl) and Radiant™ (spinetoram). The insecticides Agri-Mek™ (abamectin) and Movento™ 
(spirotetremat) provided adequate control of thrips. Different application gallonage and pressure did not 
affect efficacy of insecticides.  
 
Introduction  
Thrips infestations are a perennial, persistent and ubiquitous problem throughout Western US dry bulb 
onion fields. Some very basic research is needed to ascertain which thrips species are economically 
damaging and developing resistance to current pest management technologies. Thrips’ mobility and 
biology can impact control strategies, and impact insecticide performance in controlling thrips. Cultural 
practices including different water carrier gallonage application rates and delivery pressures to optimize 
thrips control require increased investigation.  
 
When we initiated this thrips control program in 2001 most onion fields in Washington State were treated 
with multiple insecticides for thrips control. Lambda-cyhalothrin was the predominant insecticide used 
for thrips suppression. At registered rates it cost approximately $14 per acre per application. Lamda –
cyhalothrin has been ineffective since 2003. Insecticides registered since 2001 are all substantially more 
expensive then to apply then previously used chemistries. Our research has also documented that thrips 
are surviving for several months in storage and are continuing to infest over 15% of the onions in storage 
even after the onions received a substantial insecticide load in the production field. These residual thrips 
infestations reduce onion shelf life and increase the incidence of several neck rots.  We have also  
documented that in pairwise comparisons (treated for thrips vs. no treatment) among 39 onion cultivars 
that application of no insecticide treatment of thrips results in a 15 to 35% (depending on cultivar) 
decrease in bulb size at harvest among cultivars. Bulbs are graded by size and economic returns to 
growers decrease as bulb size decreases. Onion thrips have also been identified as the vector for Iris 
yellow spot virus. Our continuing thrips research program evaluates insecticide efficacy, water carrier 
rates, and has identified and quantified thrips species and abundance in Washington State onion fields.          



 

 
Materials and Methods 
In the experiments detailed below field plots of onion (var. ‘Sabroso’ Nunhems, Parma, ID) were 
established at the WSU Othello Research Farm and grown using drip irrigation and standard grower 
practices for agronomic and pest management inputs excluding thrips treatments. On March 29, 2010, an 
onion plot 120 feet wide and 350 feet long was established with two double rows of onions planted on 
each 44 inch wide bed. Double rows are 2 ½ inches apart with 3 inches in row spacing. Lorsban™ 15G 
(chlorpyriphos) was applied at planting and incorporated over the double row at the rate of 3.7 oz./1,000 
row feet. Plots were established in a random complete block design with four replications. In each 
instance, plots were 7.5 feet wide and 30 feet long. Applications (except where specified) were made 
with a CO2 pressurized back pack sprayer applying 30 gallons of water carrier per acre at 35 psi. Efficacy 
was evaluated four or five days after applications by counting the number immature and adult thrips per 
plant on 10 individual plants per plot in the field.  All data for each sample date were analyzed by 
ANOVA and treatments means were compared to thrips population means from non-treated control plots 
in pairwise t-tests. At the end of the growing season onion yield and size were evaluated for comparison 
among treatments.  
 
 
Results/Discussion   
Sequences of insecticides were evaluated for efficacy against thrips. Applications were made weekly 
starting on 23 June 2010. The aim of this research was to provide producers possible insecticide 
management regimes to use on their farms. Figure 1 shows the average thrips count per treatment. All 
treatment sequences averaged significantly (p<0.05) fewer thrips per plot than the untreated check. The 
weekly count data (data not shown) followed the same trend. The size classes and total yield for the 
sequential applications are illustrated in Figure 2. There were no differences in the percentage of medium 
onions per plot. Significantly more onions of the colossal size class, and significantly fewer jumbo size 
class onions were obtained in the plots treated with a tank mix of AzaDirect and Radiant. Four of the 
sequential application schemes yielded significantly more onions per acre than the untreated check. 
Figure 3 shows the various sequences evaluated in the trial. The total cost of each treatment sequence is 
listed in addition to the net potential increase in revenue calculated from the plot yield in Figure 2 using 
the market price of $320 per ton. All treatments except for the untreated check and the ‘aggressive’ 
sequence resulted in increase profitability in this study.  
 

 
Figure 1. Thrips per plant versus sequential chemical 
treatments. Treatments with the same letters are not 
statistically different from one another (P=0.05 Student-
Newman-Keuls test) 

 
Figure 2. Size classes of onions and total yield are for 
the different treatment sequences. Treatments with the 
same letters are not statistically different from one 
another (P=0.05 Student-Newman-Keuls test) 
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Week 1 2 3 4 5 6 7 8 Cost/A
Net over 
UTC 

Untreated Check 0 0

5 Apps Early
AzaDirect + 
Radiant

AzaDirect + 
Radiant Lannate Agrimek Movento 300 $3,485

5 Apps Delay
AzaDirect + 
Radiant Lannate Movento

AzaDirect + 
Radiant Lannate 280 $3,352

AzaDirect+Radiant 
Weekly

AzaDirect + 
Radiant

AzaDirect + 
Radiant

AzaDirect + 
Radiant

AzaDirect + 
Radiant

AzaDirect + 
Radiant

AzaDirect + 
Radiant

AzaDirect + 
Radiant

AzaDirect + 
Radiant 679 $1,164

Soft to Harsh
AzaDirect + 
Radiant

AzaDirect + 
Movento Radiant Lannate Movento Lannate Lannate 243 $1,904

Harsh Early Lannate Radiant Radiant Lannate Agrimek Movento Lannate 300 $2,976
Movento Radiant 
Sequence Movento Radiant Movento Radiant Movento Radiant Movento Radiant 388 $3,225

Aggressive Lannate
AzaDirect + 
Radiant Movento Agrimek Lannate Radiant Movento 329 -$6

Based on average retail product prices and onions selling at $320 per ton. ((Treatment yield-UTC Yield)*320)-Product cost/A  
 
Figure 3. Application sequences by treatment week with cost per acre and net increase in potential revenue due to increased 
 yield documented in Figure 2.  
 
Figure 4 depict data from a trial evaluating weekly applications of insecticides to control thrips in onions. 
The data indicates that Lannate and Radiant were the most effective treatments in the trial. The different 
AgriMek and Movento treatments and the high rate of tolfenpyrad were all providing significantly better 
control than the untreated check, but not different form one another. The low rate of tolfenpyrad was also 
providing control significantly better than the untreated check.   
 
                                                            

Figure 4. Thrips per plant versus chemical treatments. Weekly 
applications were made of each product. This data is only 1 
week  of 8 that were evaluated with similar trends for each 
week. Treatments with the same letters are not statistically 
different from one another (P=0.05 Student-Newman-Keuls 
test) 

 
 
 
 
 
 
 
                                                         

 
      
     Figure 5. Gallonage experiment results. Treatments with the  
     same letters are not statistically different from one another  
     (P=0.05 Student-Newman-Keuls test) 
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Ten onion plants were collected weekly from untreated check plots at the WSU Othello research station, 
and from farms near Patterson and Prosser, WA. The plants were taken back to the laboratory and 
dissected in order to collect the adult thrips on each plant. Samples were stored in alcohol and the ratio of 
onion thrips (Thrips tabaci) adults to western flower thrips (Frankliniella occidentalis) adults was 
ascertained. From the three sites the following are the percentage of western flower thrips of the total 
evaluated: Othello 0%, Patterson 1.97%, and Prosser 0.18%. The remainder of the 1,043 thrips evaluated 
were onion thrips. There did not appear to be any seasonal pattern to the species of thrips we were 
collecting, but it does appear that most of the thrips in the fields we evaluated are probably not migrating 
from other crops or sites once the populations were established.  
 
Four applications were made to test the efficacy of the different application rates with a tank mix of 
Radiant (10 oz/A) and AzaDirect (16 oz/A), products known to be efficacious at controlling thrips. Water 
carrier gallonages including 10 gallons 15 psi, 20 gallons 50 psi, 30 gallons 30 psi, and 40 gallons 60 psi 
were evaluated. The tests conducted during 2010 show that the gallonage and pressure application rates 
did not have a different impact on thrips control. All treatments provided a level of control that was 
significantly better than the untreated check, but did not differ from one another. There was a numerical 
(not statistically significant) difference between the 10 gallon 15 psi rate compared to the other 
treatments. The results from 2009 and 2010 illustrate that with the tank mix tested, all gallonage ranges 
provided equal efficacy for thrips control. 
 
Organic insecticides (Figure 6) were also evaluated in sequential applications for their efficacy in 
controlling thrips. We found that all sequences tested provided significantly better control than the 
untreated check when counts were summed from the plots for the season (Fig. 6).  
 
Two products were tested for efficacy using a chemigation simulator that applied 0.1” of water per pass. 
Water was applied with the simulator to the untreated check plots. The products tested were Lannate and 
Requiem. Lannate is used frequently by onion growers and is applied through the center pivot irrigation 
system with 0.1” of water per pass. Figure 7 shows that the Lannate provided good control of thrips with 
the chemigation simulator, but the Requiem did not. A simulator like this one will be used more 
extensively in coming years to evaluate if products should be applied by chemigation in center pivot 
systems as growers routinely ask this question of products in the Columbia Basin.  
 
Conclusions 
Using insecticides that are effective at controlling thrips increases yield and size class of dry bulb onions. 
Radiant and Lannate were found to be the most effective products while Movento and AgriMek provided 
good suppression of onion thrips. Many of the sequential applications tested provided excellent season 
long control of thrips and if adopted by commercial growers could increase economic returns. Weekly 
applications are not always needed as shown on the sequences where applications were skipped either 
early during the season or at the middle of the season. It is important for producers to consider the mode 
of action of the different chemistries when integrating them into their control programs. In the onion 
fields where we surveyed thrips, the vast majority were onion thrips (Thrips tabaci) indicating that 
selection of insecticides for use in onions should be targeted at that species and not western flower thrips. 
We also found that application water carrier rates in the range that we tested did not have an effect on 
thrips control.   
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                        Figure 6. Thrips per plant versus chemical treatments. Treatments with the same letters are not  
                                        statistically different from one another (P=0.05 Student-Newman-Keuls test)  
 
 

                                    
                              Figure 7. Thrips per plant versus chemical treatments. Treatments with the same letters are not  
                                              statistically different from one another (P=0.05 Student-Newman-Keuls test.

 
 

Funding for this project was provided by: the Washington State Commission on Pesticide Registration; 
Pacific Northwest Vegetable Association, Agraquest, Syngenta, Bayer, Nichino, Westbridge Inc., Dow 
Agrosciences, and SunHeaven Farms. Technical assistance and in kind support was provided by: Greg 
Jackson, Two Rivers, Bob Middlestat, Clearwater Supply, Carrie Wohleb, WSU Extension, John Steinbock, 
WSU Othello, Kerrick Bauman, L & L Ag. Production, Wally Hupert, Carr Farms, Oscar Boyce, Absorbent 
Technologies, Wes Locke, SunHeaven Farms. 
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Section IV: Potato Pests 
 

BIOLOGY AND MANAGEMENT OF THRIPS ON POTATOES 
 

A.S. Schreiber and S. Haegan 
Agriculture Development Group, Inc. 

2621 Ringold Road, Eltopia, WA 99330 
509 266 4348 

aschreib@centurytel.net 
 

Historically thrips were not thought of as a pest of potatoes. However, now there are thousands of 
acres of potatoes are treated in Washington each year.  Between 10 and 25% of potato acres are treated 
depending on the year.  The pest is most commonly a problem in longer season potatoes because the 
thrips have more time to build up to damaging levels.   The actual damage or yield loss that occurs on 
a per acre basis is unknown.  Thrips are only a pest in the Columbia Basin of Washington and Oregon. 
 
The distribution of fields treated for thrips ranged from the southern Basin to north of Moses Lake.  
However, some areas of the state seem to perennially not have problems with thrips.  The leading 
theory of why thrips have become a problem known as a pest in potatoes is due to a shift in 
insecticides used on potatoes.  Formerly most potatoes in Washington were treated with carbamate 
(Temik, Furadan) and organophosphate (Monitor, dimethoate, Di-Syston, etc) insecticides.  These 
products have efficacy against thrips.  In the last ten years, product removals (e.g. Di-Syston), 
production use restrictions (e.g. Furadan) and new product introductions has significantly reduced the 
amount of these products used on potatoes.  The widespread use of neonicotinoid insecticides, such as 
Admire, Platinum and Belay and highly selective insecticides such as Beleaf and Fulfill has allowed 
thrips populations to surge that formerly had been controlled by broad spectrum insecticides. 
 

Due to its cryptic nature, lifecycle characteristics and recent appearance as a pest means that virtually no 
research has been conducted on this species.  [The species is western flower thrips.]  The publication 
“Integrated Pest Management Guidelines for Insects and Mites in  Idaho, Oregon and Washington 
Potatoes” by Schreiber, Jensen, Pike, Alvarez and Rondon contains the official recommendations for 
management tactics for potato insects in Washington, Oregon and Idaho.  There exist no control 
recommendations for thrips due to the lack of information on the pest.  The one product that is commonly 
used for thrips control is Monitor has been removed from the market place in 2009/2010. There exists 
very little information on what products are effective against thrips now that Monitor is exiting the market 
place.  Schreiber conducted a single successful efficacy trial in 2007.  There are no nonchemical control 
methods recommended for use on potatoes. 
 
Objectives: 1) Generate information on thrips biology  
  2) Collect data on efficacy of insecticides against thrips.  
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Efficacy of 15 Insecticidal Programs for Control of Thrips on Potatoes. 

 
 12-Aug 16-Aug 20-Aug 27-Aug 3-Sep 10-Sep 10-Sep
  -1 3 7 14 21 28 Cumulative

Trt Treatment             
over 28 
days 

No. Name 1 2 3 4 5 6 7 
1 CHECK 1.3 a 3.5 a 7.3 a 7.0 a 7.3 a 2.8 ab 29.0 a 

12 PROVADO 0.3 a 2.8 ab 4.3 b 4.5 bcd 5.0 bc 3.5 a 20.3 b 
12 WARRIOR               
5 VYDATE 0.5 a 2.3 abc 3.3 bc 4.8 bc 6.0 ab 2.8 ab 19.5 b 
6 WARRIOR 0.8 a 2.0 a-d 4.0 b 5.3 b 5.0 bc 2.5 ab 19.5 b 

13 ASSAIL 0.0 a 2.3 abc 4.5 b 3.8 cd 3.8 cd 2.0 b 16.3 b 
14 BELAY 1.0 a 1.8 bcd 3.0 bcd 3.5 d 4.8 bc 2.5 ab 16.5 b 
8 MUSTANG MAX 1.0 a 2.0 a-d 1.8 cde 2.0 e 2.0 de 0.3 c 9.0 c 
4 RADIANT 1.3 a 1.3 bcd 1.8 cde 2.3 e 2.0 de 0.3 c 8.8 c 
2 LANNATE 2.0 a 1.0 cd 1.3 cde 1.5 ef 2.3 de 0.5 c 8.5 c 

11 RADIANT 1.0 a 2.3 abc 1.3 cde 1.5 ef 2.0 de 0.5 c 8.5 c 
11 LANNATE               
3 HERO 0.5 a 1.3 bcd 1.8 cde 2.0 e 1.8 ef 0.8 c 8.0 c 

10 LANNATE 0.5 a 2.0 a-d 1.0 de 1.8 ef 2.0 de 0.3 c 7.5 c 
10 MUSTANG MAX               
7 ABAMECTIN 0.0 a 0.5 d 1.5 cde 2.0 e 1.5 ef 0.0 c 5.5 cd 
7 NIS               
9 ABAMECTIN 0.0 a 1.3 bcd 1.3 cde 1.5 ef 1.0 ef 0.3 c 5.3 cd 
9 NIS               
9 RADIANT               

15 MONITOR 0.0 a 0.8 cd 0.8 e 0.8 f 0.0 f 0.3 c 2.5 d 
                
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)        

 
 

Section IV: Potato Pests 
 

CONTROL OF BEET LEAFHOPPERS ON POTATOES  
USING PLANTING TIME INSECTICIDES 
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Beet leafhopper (BLH) was recognized as a pest in potatoes in 2002 when widespread losses first 
occurred in the Columbia Basin of Washington and Oregon.  The beet leafhopper lives and 
overwinters on plants in non irrigated non farm land.   When these sources of food dry out and start to 
senesce, the BLH moves to a new host, and often settles on irrigated crops, including potatoes.  The 



 
insect carries a phytoplasma that enters the plant during feeding and causes a disease called purple top.  
The phytoplasma is called beet leafhopper transmitted virescensce agent (BLTVA).   
 
Based on experiences with insect pest management practices in place in 2002, it was concluded that 
planting time insecticides were not effective in controlling BLH infestations.  Planting time 
insecticides in place at that time were largely phorate, Temik and some Admire.  Based on grower 
experiences and some limited research there exists the basis to believe that some planting time 
insecticides can provide some control of BLH in potatoes. 
 
The objective of this trial was to determine if planting time insecticides could provide control of BLH.  
All twelve planting time insecticides that could be used on potatoes were included in this trial.  The 
trial was conducted using drip irrigation. 

 
            
 21-Jun 30-Jun 8-Jul 30-Jun 8-Jul

    
Total after 
75 

Total after 
83 

 66 DA-A 75 DA-A 83 DA-A 75 DA-A 83 DA-A 
Trt Treatment               
No. Name Rate Of Application 1 2 3 4 5

1 CHECK   1.5 ab 2.5 a 3.8 a 4 a 7.8 a 
6 VENOM 0.04 OZ A/CWT 1.8 a 1.3 abc 3.3 ab 3 ab 6.3 ab 

10 TEMIK 21 
OZ A/1000 ROW-
FT 1.3 ab 0.5 bc 3.8 a 1.8 abc 5.5 abc 

11 PHORATE 11.3 
FL OZ/1000 ROW-
FT 0.5 ab 1.5 abc 3 ab 2 abc 5 abcd 

8 BELAY 12 FL OZ/A 0 b 1.8 ab 2.3 abc 1.8 abc 4 bcde 
7 VENOM 7.5 FL OZ/A 0.3 ab 0.3 bc 3.3 ab 0.5 bc 3.8 bcde 

13 BELAY 0.6 FL OZ/CWT 0 b 1.5 abc 1.8 abc 1.5 abc 3.3 bcde 
9 BELAY 0.6 FL OZ/CWT 0 b 0.3 bc 2.8 ab 0.3 c 3 bcde 
4 ADMIRE PRO 0.35 FL OZ/A 0.3 ab 0.3 bc 2 abc 0.5 bc 2.5 cde 
2 CRUSER MAX 0.27 FL OZ/CWT 0.3 ab 0.3 bc 1.8 abc 0.5 bc 2.3 cde 
5 ADMIRE PRO 8.7 FL OZ/CWT 0 b 0.3 bc 1.5 bc 0.3 c 1.8 de 

12 ASANA 5.8 FL OZ/A 0 b 0 c 1.3 bc 0 c 1.3 e 

3 
PLATINUM 
RIDOMIL 2.2 

FL OZ/1000 ROW-
FT 0 b 0.5 bc 0.3 c 0.5 bc 0.8 e 

              
Means followed by same letter do not significantly differ (P=.05, Duncan's New MRT)     

 
 
Although leafhopper pressure was low throughout the course of the trial, there was significant separation 
between treatments.  These comments will focus on the data presented in data columns 4 and 5.  Data 
column 4 is the cumulative number of leafhoppers collected in the 75 days after planting.  Data column 5 is 
the cumulative number of leafhoppers collected in the 83 days after planting.  We are drawing a distinction 
between those two data as it appears that some products provided some level of control for up to 75 days, 
but not for 83 days. 
All treatments were applied at planting (A) or in furrow (B) with the exception of Asana which was applied 
four times foliarly. Over the 75 day period after planting, all insecticidal treatments reduced leafhopper 
numbers; however, Cruiser Max, Platinum Ridomil Gold, Admire Pro applied as a seed treatment, Admire 



 
Pro applied in furrow, Venom applied in furrow, Belay applied as a seed treatment and Asana applied to the 
foliage significantly reduced beet leafhopper numbers.  Venom applied as a seed treatment, Phorate in 
furrow, Belay applied as a seed treatment, Temik in furrow and Belay with Moncoat applied to the seed did 
not significantly reduce leafhopper numbers. 
 
In the 8 days that followed, there appeared to be a significant influx of beet leafhopper that nearly equaled 
the amount of leafhoppers collected in the first 75 days.  Interestingly, on the sampling at 83 days only 
Temik and Phorate were not significantly different from the untreated check.  All other insecticidal 
treatments were significantly different. 
 
These results clearly indicate that Temik and Phorate have a shorter period of residual control than the other 
products (neonicotinoids).  This has been amply proven for other insect pests such as Colorado potato beetle 
and green peach aphid, but has not been demonstrated for beat leafhopper.  It appears that some 
neonicotinoids have a longer period of residual control than others for beet leafhopper.  It is important to 
point out that based on this sampling technical (sweep netting), that leafhopper pressure appears to be low.  
It is unclear if these same trends would occur if pressure was higher.  Cruiser Maxx and Platinum Ridomil 
Gold results indicate that thiamethoxam applied to seed and in furrow, respectively, can provide some 
control of beet leafhopper for up to 83 days, although it appears that control after 75 days deteriorates.  
Admire Pro applied to the seed and in furrow seems to provide some control of beet leafhopper for up to 83 
days, although it appears that control after 75 days deteriorates.  Venom applied in furrow, but not to the 
seed, provide a significant level of control for up to 83 days, however after 75 days this level of control 
deteriorated.  Belay applied to the seed, but not in furrow, provided some control of beet leafhopper for up 
to 83 days, although it appears that control after 75 days deteriorates. 
 
Repeated foliar applicationsof Asana was numerically continues to be one of the most effective treatments 
for minimizing beet leafhopper numbers in potato fields. 
 
This report provides the first data of efficacy (and lack of efficacy) for a number of seed and in furrow 
treatments of insecticides for control of beet leafhopper in potatoes.  These results indicated that at least in a 
low pressure situation that some planting time treatments can provide protection against this pest.  These 
conclusions are largely based on this single experiment.  When these results are combined with past results, 
it would indicate that in a low pressure situation growers may be able to avoid early season foliar 
applications for beet leafhopper.  Reliance on a neonicotinoid planting time treatment in lieu of a foliar 
program for control of beet leafhopper should not be deployed unless a grower is carefully monitoring 
leafhopper numbers.  If leafhopper numbers surge, a foliar program should be started.  It is important to 
remember that these conclusions are largely based on one trial. 
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Section IV: Potato Pests 
 

CAN WE REDUCE POTATO VIRUS Y INFECTION (PVY) IN POTATOES 
USING PRE-PLANTING INSECTICIDES 

 
Juan Manuel Alvarez 

University of Idaho, Aberdeen R&E Center 
1693 S 2700 W, Aberdeen, ID  83210.  

Juan.M.Alvarez@usa.dupont.com (Currently at DuPont Crop Protection) 
 
Potato virus Y (PVY), an aphid-transmitted virus, is rapidly becoming the most economically devastating 
potato virus in the U.S. This virus causes severe yield losses of up to 80% in potato in North America. 
Additionally, PVY has been evolving into new strains that cause necrotic rings on tubers, reducing the tuber 
quality and consequently increasing economic losses to potato growers. Seed growers are also affected by 
PVY infection since the virus can be carried in potato seed resulting in infection of the crop grown from that 
seed. If a seed potato lot has virus in excess of established tolerances, then all the potato seed from the field 
represented by that lot are rejected for certification.  At present, the most commonly practiced PVY-control 
strategy, roguing of visually-identified infected plants by hand, is not effective at reducing PVY incidence. 
One of the reasons for this failure is that the most agronomically preferred cultivars in the U.S. do not 
display any foliar symptoms while still accumulating high virus titers, thus nullifying the effectiveness of 
roguing as a management strategy.  Chemical insecticide applications against the aphid vectors to reduce 
PVY transmission is a strategy frequently used by growers.  Since the aphid vectors require only a few 
seconds of probing for the acquisition and transmission of the virus, the strategy seems to be of limited 
effectiveness.  However, newly registered insecticides are supposed to affect the behavior of aphids and may 
provide some reduction in the transmission and spread of PVY. The research presented indicates that there 
are some potential insecticides that may help reducing the transmission of PVY. 
 
 
Section V: Pests of Wine Grapes and Small Fruits 
 

NO PAPERS WERE SUBMITTED FOR THIS SECTION 
 
 
Section VI: Pests of Turf and Ornamentals 
 

INVESTIGATION OF AMBER SNAIL MANAGEMENT TREATMENTS  
IN NURSERY PRODUCTION FACILITIES 

 
R.L. Rosetta1, J. Coupland2, D. Wells1, and C. Mack3 

1Oregon Sate University/NWREC 
15210 NE Miley Road, Aurora, OR 97002-9543, 503-678-1264  

2 Farm Forest LLC ,Ontario, Canada 
3Clackamas Community College,Oregon City, OR 

Robin.Rosetta@oregonstate.edu 
 
Goal and Explanation of Project: 
Growers in Oregon have experienced expensive plant shipment treatment or destruction orders, and 
shipment refusals due to plant shipments containing populations of amber snails. While many questions 
remain regarding integrated pest management of these snails, growers have suggested that examination of 
dis-infestation strategies for nursery crops prior to shipment, would be valuable information. In addition, 



 
growers are looking for tactics that reduce re-entry interval restrictions at a critical time when they handling 
and moving plants for shipment.  
 
Project objectives: 

1. Evaluate dis-infestation treatments for amber snails including emphasizing “soft” products with zero 
or low re-entry intervals.  

 
Methods and materials: 
We have conducted three molluscicide trials to date with the amber snails. The trials were situated in a 
peaked bay of a Cravo greenhouse at the North Willamette Research and Extension Center. Amber snails 
were collected from an infested nursery site. These snails were allowed to establish one day prior to 
application by applying a known number of snails onto potting substrate in 4-inch containers. These 
containers were placed on upside down-, 4-inch containers which were set on a liner surrounded by a salt 
water moat to prevent escape of snails to surrounding area using protocol suggested by Hollingsworth (pers. 
comm.). Each treatment consisted of five replicates. In trial one, eight snails were applied to each rep for a 
treatment total of 40 snails. For trial two, 15 snails were applied to each rep for a treatment total of 75 snails. 
For trial three, 20 snails were applied to each rep for a treatment total of 100 snails. The area surrounding the 
replications was kept wet periodically prior to the application to increase humidity for better survival.  
 
Seven treatments were evaluated:  1) untreated control; 2) carbaryl (Sevin SL, 5.6 ml/m2); 3) methiocarb 
(Mesurol, 0.38g ai/m2; 4) cinnamon oil (Slug and Snail Away, 4.73ml/m2); 5) metaldehyde (Slug Fest, 
1.13ml/m2); 6) capsaisin + mustard oil (Dazitol, 21.58ml/m2); 7) limonene (Orange Guard, 145 ml/m2). 
Molluscides were applied as a banded foliar application using a CO2 backpack spray applicator (Spray 
Systems) with a flat fan nozzle and 30 lbs. PSI.  Applications occurred on the mornings of Aug. 17, 2010 
(Trial one); Aug. 24, 2010 (Trial two); and Sept. 29, 2010 (Trial three). 
 
Evaluation consisted of a 24-hour assessment. Each snail in all reps was located and determined as to 
whether it was alive, dead, missing, or morbid. The location on each rep (on soil, in inner liners, in salt 
moat, etc.) was also noted for each snail.  
Data was analyzed using (ARM, Gylling Data Management, Inc.) and Tukey’s HSD (P=.05) 
 
Results: 
Trial one and Trial two data included high mortality across all treatments including the untreated control, 
excluding any useable data. It was determined that the high temperatures (96⁰, 90⁰ and 75⁰ F during trial 1; 
93-95⁰ F during trial 2) and low humidity that occurred during the weeks of the first two trials lead to the 
high mortality. The temperature range for trial three (84⁰, 78⁰, 77⁰, and 86⁰ F) did not have a deleterious 
impact on the amber snails. Only data for the Trial three is shown in this report (Chart 1).  
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                      Chart 1.  Product efficacy for the control of Amber Snails. 
 
Discussion:  
One of the initial strategies implemented in this research was to compare existing chemical management 
tactics used by growers for amber snails. Several carbamate pesticides are used currently including: 
methiocarb (Mesurol), metaldehyde (various formulations), and carbaryl (Sevin).  In addition, one of the 
objectives of this work is to investigate activity of a wider range of active ingredients that might provide an 
alternative to carbamates or an additional rotation or tactic to dis-infest plant shipments. Ideally, these would 
have low or no re-entry intervals so application would not hinder shipping or work in the area.  
 
Analysis of the results of the chemical trial showed that two of the carbamate molluscides, Sevin and 
Mesurol, provided good control of amber snails within 24 hours (90% and 88% respectively). The amber 
snail chemical trial showed very promising results of two of the botanically-based molluscicides to kill 
amber snails within one day of application. There was no statistical difference between the percent mortality 
of Orange Guard (78%) and Dazitol (71%) and the carbamate products, Sevin (90%) and Mesurol (88%). 
The product Orange Guard, is 5.8% d-Limonene, a steam-distilled byproduct of citrus peels. This naturally 
derived product is water-based with food-grade ingredients which are classified as G.R.A.S. (generally 
recognized as safe) by the FDA. It is OMRI-listed. Dazitol Concentrate is a product with two active 
ingredients: Capsaicin and allyl isothiocyanate. Capsaicin is derived from hot peppers and the allyl 
isothiocyanate is from essential oil of mustard. It has a 4 hour REI and a Caution Label. 
 
Percent mortality of Slugfest (37%) and Slug and Snail Away (27%) were not statistically different than the 
untreated control (17%). The metaldehyde product works by both direct uptake and by ingestion. Growers 
have suggested that amber snails do not appear to be eating either metaldehyde or iron phosphate baits. That 
might be a factor in the low mortality of this carbamate product in this trial. More investigation of bait 
attraction should occur with amber snails. Similarly, the active ingredient of Slug and Snail Away, cinnamon 
oil, might work more effectively as a repellent or anti-feedent rather than a toxicant with amber snails. Our 
trial was designed to assess mortality with foliar sprays rather than deterrence which will likely require a 
barrier evaluation research design. The repeated trials associated with heat failure in the first two trials 
delayed our ability to conduct barrier trials this year but they are planned for the future. 
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The correct identification of pest insects is critical to producers’ success in adopting an integrated and 
sustainable approach to insect management. It is also vital to increase awareness and understanding of roles 
beneficial insects play in an ecological approach to insect management. This multi-state training program 
(20-hour short course) for Extension faculty, USDA Natural Resource Conservation Service field staff, crop 
consultants and certified Master Gardeners from Oregon, Washington, and Idaho trained future instructors. 
Trainees will then teach others in insect identification and integrated pest management by using the “train-
the-trainer” methodology. 

42 



 
Course 
Two courses were held in Hermiston, OR (May 3-5 and May 6-8, 2010), and one in Colfax, WA (June 2-4, 
2010) with about twenty participants per session. The training project also distributed insect identification 
and management materials so that new trainers have resources to train others in insect collection, 
identification and control. Insect management information was available at 
http://extension.oregonstate.edu/umatilla/insect-id. Students were evaluated with a pre and post training 
survey at the training program. These projects broaden agricultural professionals’ exposure to sustainable 
practices by increasing skills and abilities in ecological insect management strategies.  
 
Results 
Participants in the “Train-the-Trainer” short course were both extension clientele such as crop consultants, 
agronomists and trained Master Gardeners plus Master Gardener coordinators, and Extension faculty. This 
combination of backgrounds created a dynamic group of participants that were highly motivated to learn 
with excellent potential to extend the information to their local communities and their clientele such as 
producers, home gardeners and school students. All participants agreed to provide 10 hours of community 
service following the training teach others about insect identification and integrated pest management 
practices.  
 
The “Train-the-Trainer” short course was an excellent example of bringing together different disciplines 
such as crop science, horticulture, and entomology in a collaborative effort. Stephen Van Vleet, Washington 
State University Extension Faculty, was our partner and helped in not only in planning and facilitating the 
training in Colfax, Washington, but offered his help in instructing students. Christopher Marshall, Oregon 
State Arthropod Collection Curator, located in Corvallis was one of our instructors, plus brought many 
insects from the OSU insect collection to use in the training.   
 
Impacts summary 

• 58 participants with diverse backgrounds such as University Extension faculty in Oregon, and 
Washington, crop consultants, and certified Master Gardeners from Oregon, and Washington, and 
Idaho were trained. Participants rated the Short Course overall quality at 5.9 on a scale of 1-6 with 
6 being the highest in a post short course evaluation survey. 

• Training participants in insect identification and management strategies with materials resulted in 
improved skill levels. A pre- and post-survey was conducted at each short course. Participants’ 
survey results showed increased knowledge of insect identification from 2.7 to 4.2 on a scale of 1-5 
with 5 being the highest. Their knowledge of IPM also increased from 3.8 to 4.6.  

• Mini collections created by short course participants for the purpose of insect identification and 
introducing beneficial insects are being used as their training materials in local agricultural and 
community outreach and education events. These mini collections went home with the trainees thus 
dispersing them across a three state region. 

• Increased knowledge and use of on-line insect identification, biological control and management 
resources by trainers and the broader agricultural community. 

 
An insect webpage was created and added to the Umatilla County Extension website as a place to provide 
information about the class with the syllabus and handouts readily available. For more information visit 
http://extension.oregonstate.edu/umatilla/insect-id 
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SECTION IX: Extension and Consulting: Update and Notes from the Field 
 

INSECT IDENTIFICATION REPORT UPDATE 
 

Silvia I. Rondon and Ruben Marchosky  
Oregon State University, Hermiston Agricultural Research and Extension Center (HAREC) 

 2121 South First Street, Hermiston OR 
(541) 567-8321 ext 108 

silvia.rondon@oregonstate.edu, ruben.marchosky@oregonstate.edu  
 
Accurate identification allows for the most effective means of pest control either in commercial crop fields 
or the home garden.  Correct pest identification is an essential element of integrated pest management 
(IPM). The Oregon State University Extension Service provides identification services for the public and 
agricultural sectors to help protect and manage their resources. Extension agents throughout the state are 
trained to identify common insects and their close relatives such as spiders, ticks, mites, and centipedes.  
Extension agents trained in entomology possess background knowledge on control methods and general 
biology, which allows the specialist to suggest information and resources for selection of efficient and cost-
effective control measures. Identification services are available through the Oregon State University Insect 
ID Clinic in Corvallis, county Extension Service offices that have Master Gardener programs, and in 
Umatilla and Moro counties, through the entomology laboratory at HAREC. 
 
Methods  
At HAREC, homeowner and grower samples are typically brought to the administrative office or the 
entomology laboratory. Individuals requesting identification first complete an insect identification 
submission form with contains as much pertinent information as possible. This form is available in 
Extension centers/offices and can be obtained online at 
http://www.science.oregonstate.edu/bpp/Plant_Clinic/Insect%20ID%20Form.pdf. The sample and 
identification form are sent to the entomology laboratory for processing.  Once the specimen and form 
arrived at the laboratory, the client is contacted typically within 24 h to advise the client of the receipt of the 
specimen and and/or the status of the identification. 
 
Specimens for identification 
In eastern Oregon, excluding Arachnida (spiders), the top three groups that arrive for identification in 2008 
through 2010 were Coleoptera, Diptera and Hemiptera (Figure 1). The latter was closely followed in 
abundance by Lepidoptera  and Hymenoptera, each representing 11% of the total samples received for 
identification. Curculionidae, Scarabeidae, Chrysomelidae and Cerambycidae were the four most abundant 
Coleoptera. Within the order Diptera, Bibonidae, Drosophilidae, and Anthomyiidae were the most abundant 
(Table 1). Aphididae and Coreidae were the most abundant true bugs; aphids represented nearly half (46%) 
of the specimens. In 2006 through 2008 approximately 65% of the samples came from home owners, while 
nearly 35% were brought by growers or field men.  In the most recent years (2008-2010), the percentage of 
specimens brought in by growers grew by 2 % (Figure 2).  From a seasonal perspective, most samples were 
brought in during the months of July to September.  
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Figure 1. Distribution of samples received for identification by Order excluding Arachnida (spiders), 
Hermiston, OR, 2008-2010. 
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Figure 2. Origin of samples, Hermiston, OR 2008-2010 
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Table 1. Distribution (%) of samples brought for identification by family listed for the three most frequent 
orders of insects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2.  Number of requests for identification by season Hermiston, OR 2008-2010. 
 

Season  2008 2009 2010 

January-March 6 4 8 
April-June 17 14 19 
July-September 18 21 30 
October-December 6 7 5 

 
 More information:  
Hollis, B.C., S.I. Rondon, and J. Young. 2009. Identifying insects and arthropods in Oregon. Oregon State 
University Extension Service Publication. June. EC 1630-E 
http://extension.oregonstate.edu/catalog/pdf/pnw/EC1630E.pdf 
 
  
Section IX. Extension & Consulting: Updates and Notes from the Field 

 
SEASONAL HISTORY OF SPOTTED WINGED DROSOPHILA IN A BACKYARD HABITAT 

 
J. G. Todd 

Willamette Agricultural Consulting, Inc. 
7555 Conifer Street NE 

Salem, OR  97317 
(503) 378-7003 

toddwac@q.com 
 

Spotted Winged Drosophila (SWD), Drosophila suzukii (Matsumura), were reared from blueberries at 7555 
Conifer in September 2009.  Four traps for SWD were place in this backyard habitat on Feb. 25, 2010, and 
monitored weekly.  The traps consisted of lidded 16 oz. plastic cups, drilled with holes and baited with apple 
cider vinegar.  The backyard is approximately 2500 sq m and includes apple, blueberry, pear, persimmon, 

Coleoptera %   Diptera %   Hemiptera % 
Curculionidae 27  Bibionidae 31  Aphididae 46 
Scarabaeidae 18  Drosophilidae 23  Coreidae 38 
Chrysomelidae 13  Anthomyiidae 15  Pentatomidae 8 
Cerambycidae 11  Chloropidae 8  Coccidae 8 
Carabidae 9  Syrphidae 8    
Elateridae 7  Ceratopogonidae 8    
Nitidulidae 4  Nematocera  8    
Tenebrionidae 2       
Cucujidae 2       
Meloidae 2       
Staphylinidae  2       
Other 2             



 
raspberry and tomato as larval hosts.  Ripe or overripe fruit was available for oviposition from late June 
through December.  Insecticides were not applied. 
  
Two SWD were caught in March; but no more were trapped until Jul. 25, when four flies were captured.  
SWD catch increased slowly in August and September with 118 flies captured on Sept. 26.  There was a 
sharp rise in trap catches in October and November with a peak of 9315 flies on Nov. 15.  Capture 
plummeted to 47 flies in the last week of November, probably due to freezing temperatures.  Trap catch 
increased again in December, reaching 1309 flies the third week of December.  A total of 28599 SWD were 
trapped in ten months, with 28053 (98%) captured between Oct. 5 and Dec. 19. 
  
Ripe fruit from the study site was picked and eaten throughout the season, but no SWD larvae were detected.  
However, Drosophila larvae did emerge from overripe, decaying apple and pear collected from the ground 
in October.  The surge in SWD trap catch occurred a few weeks after large numbers of overripe pears 
dropped to the ground.  This population explosion also occurred after commercial fruit harvest was 
completed in the Willamette Valley. 

                                 
  
 

 
 
 

47 



 
 
 

69th Pacific Northwest Insect Management Conference 
January 2010 Minutes 

 
OB: 

1) Minutes R & A 
2) Treasurers report R & A 
3) Nominating Committee appointed = Rob and Eric 
4) Tumble Bug Committee = Ben and Robin 
5) Local Arrangements Committee = Joe, Denny, Jim 
6) Resolutions Committee = Juan and Dave 
7) Ben brought Idaho Recertification stickers to the meeting 

 
OB: 1/12/2010 closing session 

A) New Products Section discussion held = Belay™ ST  (Valent USA) either foliar or ST – no package 
            Alan said Movento™ withdrawal by EPA (NRDC pressure) 
            A possible Bayer Crop Sciences product close to Oberon may be coming? 
NB: 

1. Robin and Dave to make a “brochure” post meeting with jpg’s. 
2. Committee Reports 

a. Resolutions – thank  every for doing their jobs especially Denny Bruck, our projectionist, and 
Patti Murray 

b. Nominations Juan M.  Alvarez 2011 President and Bryon Quebbeman for 2012 President Elect 
Dave Bragg same ho hum office ad nausium 

c. Ideas for increasing attendance get grant support; everybody check PNWINC Web Site each fall 
to get dates and see any changes; everybody who brings a new person is exempt from TB Award; 
GO TO WEB!!!! Tell friends and colleagues send calls to them. 

d. Tumble Bug Award Committee – Denny Bruck TB winner 2010 by zits, teen sex, can’t taste 
maggots, “I don’t know about haploid – I just kill them!” 

3. Next meeting January 10 & 11, 2011 
 
 
Treasurer’s Report  
Starting January 2010  $2466.60 

- 10.00 refund to student at 2010 meeting 
 2456.60 balance 

               1290.60 to Hilton prepay 
Balance 12/20/2010                1165.41 
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	Due to its cryptic nature, lifecycle characteristics and recent appearance as a pest means that virtually no research has been conducted on this species.  [The species is western flower thrips.]  The publication “Integrated Pest Management Guidelines for Insects and Mites in  Idaho, Oregon and Washington Potatoes” by Schreiber, Jensen, Pike, Alvarez and Rondon contains the official recommendations for management tactics for potato insects in Washington, Oregon and Idaho.  There exist no control recommendations for thrips due to the lack of information on the pest.  The one product that is commonly used for thrips control is Monitor has been removed from the market place in 2009/2010. There exists very little information on what products are effective against thrips now that Monitor is exiting the market place.  Schreiber conducted a single successful efficacy trial in 2007.  There are no nonchemical control methods recommended for use on potatoes.
	 58 participants with diverse backgrounds such as University Extension faculty in Oregon, and Washington, crop consultants, and certified Master Gardeners from Oregon, and Washington, and Idaho were trained. Participants rated the Short Course overall quality at 5.9 on a scale of 1-6 with 6 being the highest in a post short course evaluation survey.


