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Section I 
Invasive and Emerging Pests 

 
UPDATE ON USDA-ARS RESEARCH OF THE SPOTTED WING DROSOPHILA, 

DROSOPHILA SUZUKII 
 

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 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.  Because of its recent introduction into our 
region, it is of critical importance that we determine the extent to which the fly has spread, 
determine which small fruit crops are most vulnerable, identify available treatment options and 
begin to understand the seasonal phenology of this insect. 
 
Research Topics: 

• Determine the time of year and which small fruits are susceptible to SWD attack? 
• Determine the current range of SWD in Oregon and Washington? 
• Determine if there are any native parasitoids attacking SWD? 
• Assess the effectiveness of chemical applications (both chemistries and treatment 

interval) on fly control and maintainence of fruit quality. 
• Laboratory pesticide trials to evaluate the efficacy of registered products as direct sprays 

and as residuals.  
• Field test various techniques for monitoring the presence and population dynamics of 

spotted wing Drosophila in the field. 
 
 
Section I 
Surveys of Invasive and Emerging Pests 
  

EXOTIC AND EMERGING FRUIT PESTS NEW TO WASHINGTON STATE IN 2009; 
DOGWOOD BORER, SPOTTED-WING DROSOPHILA, AND AMERICAN PLUM BORER 

  
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 

mailto:Denny.Bruck@ars.usda.gov
mailto:Jana.Lee@ars.usda.gov
mailto:David.Edwards@ars.usda.gov
mailto:elagasa@agr.wa.gov
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New exotic and emerging pests detected in Washington State in 2009 included dogwood 
borer (DWB), Synanthedon scitula (Harris) (Lepidoptera: Sesiidae), spotted-wing drosophila 
(SWD), Drosophila suzukii (Matsumura) (Diptera: Drosphilidae), and previously unrecorded 
commercial fruit damage from the American plum borer (APB), Euzophera semifuneralis 
(Walker) (Lepidoptera: Pyralidae). 
 

Dogwood borer is the most polyphagous clearwing moth native to Eastern North 
America, where it is a recently emergent 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 male caught in East Wenatchee in a 2008 survey for apple clearwing moth 
(Synanthedon myopaeformis (Borkhausen)) is the first DWB recorded in Western North 
America.  In 2009, pheromone-trap collection of multiple adults at the 2008 site and two new 
sites confirmed DWB is established in the greater Wenatchee area. 
 

The occurrence of spotted-wing drosophila, an Asian fruit pest recently discovered in 
North America in Washington and several other states, will be reported in detail in another 
presentation in these proceedings.  In Washington State in 2009, SWD adult and larval 
specimens were submitted to WSDA for identification from locations in King, Pierce, Thurston, 
and Skamania Counties. 
 

Larval and adult specimens reared from commercial peaches and nectarines from the 
Pasco area in 2008, were identified this year as the American plum borer.  Generally considered 
rare or absent in the Pacific Northwest in recent decades, APB is a common and regionally 
severe economic pest of many fruit and nut trees in other parts of North America, where 
cambium-feeding larvae are associated with bark-damage entry points.  In the Northeastern U.S., 
APB is also reported as a minor pest of ornamental trees and infesting sweet potato tubers.  
Specimens reared from peaches and nectarines may be the first record of APB larval feeding in 
fruit. APB was also reared from the bark of Prunus (cherry) in the Dalles, OR, area in 2009 (R. 
Worth, ODA).  
 
 
Section I 
Surveys of Invasive and Emerging Pests 
 

RELATIONSHIP BETWEEN AIR CARGO INTERCEPTIONS AND  
TRAP CATCHES OF JAPANESE BEETLE AT PDX 

 
B.T. Huffman and P.W. Mitchell 

Oregon Department of Agriculture, Portland Field Office 
8418 SW 22nd Avenue, Portland, OR 97219 

(503) 452-0108 
bhuffman@oda.state.or.us;  pmitchel@oda.state.or.us 

 
 
Due to positive catches in the immediate vicinity at Portland International Airport in the 

area where air cargo planes arrive and exchange cargo pallets since the early 1990s the ODA has 
focused its energy on surveying for and eradicating Japanese beetle coming in on aircraft. 
 

mailto:bhuffman@oda.state.or.us
mailto:pmitchel@oda.state.or.us
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 Due to our aggressive eradication program, we assume that we have reintroductions of 
Japanese beetle via air cargo on an annual basis.  Analysis of trap catches of Japanese beetle, 
interceptions of dead, moribund, and live Japanese beetle on air cargo plane inspections, and 
seasonal wind patterns gives us a fairly clear picture of introduction and population spread 
characteristics in our particular micro-region.   
 

Oregon Department of Agriculture insect survey technicians or entomologists attempt to 
thoroughly inspect every air cargo flight coming to Portland International Airport from regulated 
airports in the east (as well as high risk flights from non-regulated airports like Louisville, 
Kentucky). 
 

Japanese beetle’s peak diurnal flight period is at peak temperature of the day.  In the east 
this occurs between 11 am and 1 pm, the precise time when air cargo planes bound for western 
states are being loaded.  In the West peak diurnal temperature occurs between 4 and 6 pm, the 
precise time that air cargo planes from quarantined states arrive in Portland and off-load their 
cargo.  The typical tarmac conditions at off-load time is a constant 10 to 15 mile per hour wind 
coming out of the west.   
 

At Portland International Airport Japanese beetles are impeded from establishing a 
population by many non-irrigated, sandy areas inhospitable to Japanese beetles. Japanese beetles 
are not, according to our trap catch data, attracted to the tall, non-irrigated grasses immediately 
surrounding the tarmac at the airport.  Unfortunately east of the cargo area of Portland 
International Airport, beyond the Air National Guard air base, which has little or no irrigated 
areas, is Colwood golf course, which has hosted burgeoning populations of Japanese beetles at 
least twice in recent years. Japanese beetles are particularly attracted to frequently mowed, daily-
irrigated grounds of golf courses. 
 

Portland International Airport and the Port of Portland have been very cooperative in 
supporting our eradication efforts.  Adjusting vegetation in coordination with spray projects can 
help reduce the likelihood of future introductions of Japanese beetles taking hold around airports. 

 
Here we would like to draw some inferences between the data of the interceptions of 

dead, moribund, and live Japanese beetles on air cargo flight inspections and trap catches in our 
delimitation at PDX.  Alan Mudge, the entomologist who oversaw the ODA JB program at PDX 
for 20 years, has made some graphs expressing the data collected over this period.  He has 
generously allowed us to use them.  The first graph shows the total numbers of beetles and their 
condition that we intercepted on airplane inspections over an eighteen-year period of time.  What 
it does not show is the relative number graphically from year to year.  Such a graph would 
indicate that in the two years that we intercept large numbers of beetles we also catch large 
numbers in our traps.  The subsequent graphs break down the interceptions by carrier.  At PDX 
the main cargo carriers perform their activities on the west side of the length of Airtrans Way.  
Roughly starting at the north end of the road you have UPS, then DHL off of Courier Court, and 
then FedEx, which is actually accessed around the corner from Airtrans Way on Cornfoot Road.  
They are all in the same basic area, but trap catch locations does seem to indicate a close 
relationship between where we find beetles on aircraft and then where we find them in traps. 

 
In the early 1990s we were intercepting large numbers of beetles on UPS flights directly 

from their sorting hub in Louisville, Kentucky.  In 1993 alone we intercepted 132 Japanese 
beetles during inspections of UPS planes.  The previous year we had trapped a single JB right at 
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the UPS facility itself, but in 1993 we did not catch any.  1994 we trapped beetles south of the 
airport and in the ANG base east of Airtrans way, that could have easily come from the UPS 
area.  It is not until later years that more interesting data emerges. 

 
Once the UPS operation back in Louisville got a handle on their exclusion protocols and 

the population of beetles waned a bit numbers of interceptions on UPS decreased and FedEx 
flights from Indianapolis became the hot spot.  In 2002 we intercepted 113 Japanese beetles on 
FedEx flights.  That year we caught 11 Japanese beetles in traps around the FedEx facility at the 
south end of Airtrans Way.  The following year we caught four beetles in traps right outside the 
FedEx facility.  What seems to be the case is that the 2002 catches are likely beetles coming 
directly off the planes or the cans once they move into the sorting area.  The 2003 catches are 
more likely beetles emerging from Portland soil that had been oviposited the previous season by 
beetles that did not get in our traps.  The development of the stable isotope study may be able to 
verify this hypothesis.   

 
In 2006 DHL became the locus of JB activity on planes.  After intercepting only two 

beetles in three years of inspections from 2003 through 2005, in 2006 we intercepted 55 beetles.  
That season we trapped beetles either directly at the DHL facility, both on the tarmac and in front 
of the building, or at some distance from the facility that could be associated with the DHL 
flights.  We did not trap any that year in the immediate vicinity of either the UPS or FedEx 
facilities.  The following year, though the number of interceptions dropped significantly, the trap 
catches jumped from 6 to 13, most of them clustered in front of the DHL facility, probably 
associated with the breeding population there that was introduced the previous season. 

 
Interestingly, to conclude, we come full circle back to UPS.  In 2006 and 2007 we did not 

intercept a single JB on a UPS flight, nor did we catch any beetles at the north end of Airtrans 
Way associated with the UPS facility.  In 2008 we intercepted a few JBs on UPS flights, 
including a live beetle.  That same season we trapped a single JB right outside the UPS facility 
for the first time in several years.  In 2009 the only beetles intercepted were on UPS flights, 
though the majority of our inspections take place at FedEx, who sent us no beetles in 2009.  This 
summer the only beetles trapped at PDX were three surrounding the UPS facility. 

 
When you overlay several years’ worth of positive traps over an aerial photo of PDX, it 

becomes clear that the beetles are arriving on the cargo planes.  Last year we spent $70,000 
eradicating the infestation next door at Colwood Golf Course, and $97,000 at the Airtrans 
Center.  This is not a sustainable situation.  We're talking with the air carriers and they are 
listening, but we haven't found an answer yet. 
 
 
Section I 
Invasive & Emerging Pests 
 

APPLE MAGGOT: UPDATE ON THE PENDLETON ERADICATION PROJECT 
 

H.W. Rogg and Rick Westcott 
Oregon Department of Agriculture,Insect Pest Prevention & Management Program 

635 Capitol St NE, Salem, OR 97301 
(503) 986-4662 

hrogg@oda.state.or.us; rwestcott@oda.state.or.us 

mailto:hrogg@oda.state.or.us
mailto:rwestcott@oda.state.or.us
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In 1979, the apple maggot (AM), Rhagoletis pomonella (Walsh) (Diptera, Tephritidae) 
native to the eastern United States, was first reported in Oregon. Since then it has been found in 
all counties in western Oregon and east to Wasco County, and in the Pendleton area of Umatilla 
County, posing a serious threat to apple production in Oregon. 
 
 Since 2001, a small AM population was detected in Pendleton, Umatilla County where 
continuous surveying showed positive trap catches but is so far negative for the Milton-
Freewater apple production area. In 2006, ODA trapped 135 apple maggot flies (AM, Rhagoletis 
pomonella (Diptera, Tephritidae)) at the Blue Mountain apartment complex in Pendleton, 
Umatilla County. An eradication program was implemented that included host tree removal, 
trapping of remaining host trees, chemical treatment, placement of netting to prevent emergence 
of AM from pupae in soil, soil removal from under host trees and burial of that soil, and 
subsequent delimitation trapping. The catches are down from 135 AM in 2006, five in 2007, 
three in 2008 and in 2009. In the 2009 season, three chemical treatments were carried out 
including a soil treatment with imidacloprid. 
 
 
Section I 
Invasive & Emerging Pests 
 

SPOTTED WING DROSOPHILA: POTENTIAL THREAT TO OREGON’S 
AGRICULTURE 

 
H.W. Rogg and Josh Vlach 

Oregon Department of Agriculture, Insect Pest Prevention & Management Program 
635 Capitol St NE, Salem, OR 97301 

(503) 986-4662 
hrogg@oda.state.or.us; jvlach@oda.state.or.us 

 
 

The spotted wing Drosophila (SWD), Drosophila suzukii (Matsumura) (Diptera: 
Drosophilidae), has its origin in Asia (China, Japan, Korea, and Thailand) and is established in 
Hawaii and Spain. SWD is a temperate species, and it may be able to survive in much of Oregon.  
It was detected in California during 2008 and in Washington and Florida in 2009. Surveys 
conducted in Oregon after the California detections found SWD in at least 15 Oregon counties, 
from Portland south into Jackson County.   This fly is of concern because, unlike most members 
of its family, which only attack overripe or decaying fruit, it attacks ripe, healthy fruit. In 
Oregon, fruits attacked include apple, pear, blueberry, cane berries, cherry, grape (wine and table 
grapes), peach, persimmon, plum, raspberries, and strawberries. Damage to cherries can be 
severe, and infestations of up to 80% of the cherries in a locality have been reported.  They have 
also been found to attack tomatoes in Salem.  Because female SWD can lay many eggs and there 
can be many generations of SWD per year, populations could rapidly build to damaging levels. 
Infested fruit has already been found at an Oregon “u-pick” site and in a market featuring local 
produce.  Not only local sales of fruit could be affected.  This fly’s presence in Oregon could 
lead to restrictions on shipping fresh fruit to the eastern U.S. and possibly other uninfested 
countries. 
 
 
 

mailto:hrogg@oda.state.or.us
mailto:jvlach@oda.state.or.us
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Section I 
Invasive & Emerging Pests 
 

2009 IDAHO SURVEYS FOR EXOTIC OR EMERGING PESTS OF GRAPES 
Light Brown Apple Moth, Epiphyas Postvittana (Tortricidae) (LBAM); European Grapevine 

Moth Lobesia Botrana (Torticidae) (EGM); Grape Mealybug, Pseudococcus Maritimus 
(Pseudoccocidae) (GMB) and Vine Mealybug Planococcus Ficus (Pseudoccocidae) (VBB) 

 
B. Simko, D. Heckathorne and M. Fujishin 

Idaho State Department and Agriculture (ISDA) 
P.O. Box 790, Boise, Idaho 83701 

208/332-8620 
ben.simko@agri.idaho.gov 

 
 
LBAM 
The exotic tortricid, LBAM, has been detected in several counties in California. USDA, Plant 
Protection and Quarantine (PPQ) has elevate this pest to a national priority status funding 
surveys in most states.    Larvae of this species have a plant host range in excess of 150 plant 
genera in over 70 families. Potential hosts in Idaho include: nursery stock, cut flowers, stone fruit 
(peaches, plums, nectarines, cherries, and apricots), pome fruit (apples and pears), and grapes. 
Information from regions where LBAM is reported (England, New Zealand, Australia) was 
analyzed by USDA, PPQ.  LBAM has only been reported in USDA Plant Hardiness zones 7 and 
above.  In Idaho areas in the Treasure Valley and around Lewiston ID are classified zone 7.  430 
traps were deployed in 14 counties. 69 traps were placed in vineyard sites and 361 traps placed in 
retail nurseries and other urban landscape sites.  Jackson traps with LBAM pheromone lures 
provided by the Otis Lab, USDA PPQ, Cape Cod, Massachusetts were used in the survey. The 
average trapping period was 105 days.    No LBAM were detected in this survey. In 2009 the 
prominent non target species captured were Achyra occidentalis and Pyralis orphisalis 
(Pyralidae).  Determinations of the non target microlep species were made with assistance of Dr. 
Eric LaGasa, Washington State Department of Agriculture, Olympia, WA. 
 
EGM 
The first North American record for European Grapevine Moth, Lobesia botrana was reported 
from a vineyard near Oakville, Napa County, California October 2009. This tortricid has a host 
range which includes: grapes, olives, blackberries, cherries, nectarines persimmons and 
pomegranates.  It is a serious multivoltine pest of grapes feeding on the flowers and fruit.  As 
part of this season’s exotic grape insect survey, 64 traps, in eight counties, were deployed for this 
species. ISDA used red plastic delta traps baited with pheromone lures provided by Otis Lab, 
USDA PPQ, Cape Cod, Massachusetts. The average trapping period was 96 days. No target 
species were detected.  Also no conspicuous indigenous non- target species appeared to be 
attracted to the EGM pheromone 
 
GMB and VMB 
GMB is reported in the literature as a native North American species. A description of the grape 
mealybug (Bakers Mealybug) is included in The Insects of Western North America, E.O. Essig, 
1946 edition.  The 2009 edition of the PNW Insect Management Handbook includes 
management guidelines for this insect in the Grape Pest Section. VMB is an invasive species 
recently established in several California grape producing areas. 

mailto:ben.simko@agri.idaho.gov
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Both wine and table grape plantings were surveyed for two species of grape infesting mealybugs; 
the grape mealybug, Pseudococcus maritimus and the vine mealybug, Planoccoccus ficus. A 
total of 91 vineyards were selected  in 10 Idaho counties. The survey utilized green delta traps 
baited with synthetic female pheromone for the two species provided by Dr. Jocelyn Millar, 
Entomology Department, University of California, Riverside. Additional plant surveys were 
done as part of the regular servicing of the male mealybug traps.  The trapping duration for the 
vine mealybug males averaged 100 days. 
 
Species determinations on male mealybug specimens captured in the traps as well as females 
collected on vines were made at ISDA with technical and diagnostic assistance from Dr. Gillian 
Watson, California Department of Food and Agriculture, Plant Pest Diagnostic Center, 
Sacramento, CA and Dr. Penny Gullan, University of California, Davis, Entomology 
Department, Davis, CA. GMB traps at all survey sites were presumptively positive for 
Pseudococcus maritimus males. Infestations of immature and adult female grape mealybugs 
were found at 14 vineyards surveyed with 12 records in Canyon County,1 record in Owyhee 
County, and 1 record in Twin Falls County. Slide mounts of females were prepared at ISDA with 
final determinations made by Dr. P. Gullan, University of California, Davis. No active 
infestations of grape mealybugs were observed in the 7 vineyard sites in the Lewiston, Idaho area 
although all  traps captured GMB males.    No vine mealybug males were captured at any of the 
vineyard sites nor were any infestations of vine mealybugs found in the grape plantings.  
Previous to this survey University of Idaho W.F. Barr Entomological Museum did not have an 
official state record nor specimens of Pseudococcus maritimus in its collection.  Anecdotal 
reports from vineyard managers indicate first GMB infestations were observed in Canyon 
County, ID in 2004. 
 
 

2009 ISDA Exotic Grape Pest Survey Summary Table 

Pest Target Number of 
Counties 

Number of 
Traps 

Trap 
Type 

Average 
Trap 
Duration  in 
Days 

Number of 
Positive 
Traps 

LBAM* 
Epiphysas 
postvittana  

14 69+ 361= 430 Jackson trap 105 None  in 
survey 

EGM 
Lobesia 
botrana 

8 64 Red Plastic 
Delta Trap 

96 None in 
survey 

GMB 
Pseudococcus 
maritimus 

10 91 Green Delta 
Trap (GM) 

100** 91 

VMB 
Planococcus 
ficus 

10 91 Green Delta 
Trap (GM) 

100 None in 
survey 

 
*LBAM survey inclusive of 69 vineyard sites and 361 nursery or urban landscape sites. 
** Some GMB traps were pulled early after positive detections were confirmed. 
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Section I 
Invasive and Emerging Pests 
 

SPOTTED WING DROSOPHILA, 
A NEW INVASIVE PEST IN FRUITS ON THE WEST COAST 

 
Amy J. Dreves 

Oregon State University, Crop and Soil Science Department 
3017 ALS Bldg., Corvallis, OR 97331 

Amy.Dreves@oregonstate.edu 
 
 

Infestations of the Spotted Wing Drosophila fly, Drosophila suzukii (Diptera: Drosophilidae; 
SWD), an exotic pest, were found in Oregon fruits in 2009. These flies are native to SE Asia --
China, Japan, Thailand, and Korea. They were first discovered in N. America in California in 
2008 and now Oregon, Washington, Canada, Florida, and 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 15 Oregon counties and over 15 fruits including, but limited to, 
blueberries, raspberries, blackberries, strawberries, Asian pears, cherries, peaches, plum, 
persimmons, fig, and grape. 
 
Description of Pest 
Adult Drosophila flies resemble small fruit or vinegar flies that you may notice buzzing around 
your kitchen fruit. 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 eggs with 2 filaments in fruit (Fig. 1). The maggots 
are small (~3 mm) and white-to-cream colored. After maggots mature they 
may pupate. The pupae are cylinder-shaped, reddish-tan, 2 to 3 mm in length 
with 2 small projections (respiratory horns) on the end (See Fig. 2).                        
           SWD eggs 
 
Life History 
At this point not much is known about the life cycle in Oregon. In Japan, 13 generations have 
been observed per year. Three to ten generations are predicted for most Californian production 
climates. It is believed that this fly can have several generations per season in Oregon. Flies are 
most active at temperatures of 68° F. Activity, longevity, and egg laying decrease at higher 
temperatures (above 86° F). They thrive at cool temperatures typically experienced during the 
most of early summer and fall, but do poorly at temperatures above 86° F. This means that most 
of Oregon’s small and stone fruit crops are at risk during the growing season. This is especially 
concerning due to the fact that Oregon has a variety of crops that ripen at different times during 
the season.  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 
tunnels and well as shady areas in crop fields are hit the hardest by the fly. However, this fly is 
found in California and Florida’s summer seasons in hot 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 to November. In mid-season, adult life span is 3-9 weeks. Late summer or fall 
emerging flies can overwinter. They will lay eggs during the following summer on early ripening 
fruit. Females typically will insert their ovipositor into the fruit, lay 1-3 eggs per fruit, 7-16 eggs 
per day, and greater than 300 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.  

    
     SWD Larva   Pupae    Adults 
 
Fruit Damage 
Infestation of fruit reveals small scars and indented soft spots on the fruit surface left by the 
females ovipositor. 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 days, the fruit begins to collapse around the feeding site. Thereafter, fungal and bacterial 
infections and secondary pests may contribute to further damage. These damage symptoms may 
result in severe crop losses. The implications for exporting producers may also be severe, 
depending on quarantine regulations.  
 
Management 
Unfortunately there are no established management plans for this new pest in Oregon. There are 
a team of Oregon, California, Washington, and Canadian researchers addressing questions of 
overwintering capability, spring emergence, timing of oviposition, fruit preference and 
susceptibility to better understand the life cycle and phenology of SWD in Oregon. With this 
new knowledge, a management strategy and control recommendations will be 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 
are being investigated. Cultural and preventative practices such as sanitation techniques, netting, 
and harvesting methods will be studied in 2010. Insecticide products labeled for use on specific 
fruits list fruit flies as pests are targeted for laboratory and field testing in conventional, IPM, and 
organic fruit systems.  
 
Monitoring 
Monitor for presence of D. suzukii when fruit begins to ripen by using baits and traps. Effective 
monitoring traps and baits will be explored in 2010 by USDA-ARS and OSU researchers.  
Bait attractants:  ripe bananas, strawberry puree, apple cider or a yeast mixture (1 package of 
Brewers yeast, 4 teaspoons of sugar and 12 oz of water) have been used in traps to lure and catch 

female 

male 
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adult flies. The yeast mixture appears to be the most successful. GF120 is a commercially-
available Spinosad-based material which will both attract and kill fruit flies.  
Traps: These flies can be particular about entering traps. A small plastic pop or water bottle, 
wide-mouth jar with holes in the lid, or a plastic Nalgene bottle with a perforated lid for fly 
entry, and a hanging wire are cheap but working methods for trapping flies. About 2-inches of 
liquid bait are added to traps. A small funnel can be placed within container to reduce numbers 
of flies escaping once they enter a funnel’s hole or the addition of a yellow sticky card placed 
inside the trap can catch increased numbers of SWD. Three commercial traps used are glass 
McPhail trap, Omni trap (or slight variations) and the liquid Rescue FlyTrap. Traps need to be 
serviced/cleaned at least once per week in order to determine population dynamics and optimize 
trap efficiency.  
 
In order to evaluate efficacy trials and alternative treatment effects applied to fruit crops, sweep 
netting, fruit damage assessments, and netted sleeves placed over fruit throughout the ripening 
period will be tested to detect fly activity or oviposition in fruit.  

• 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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The Washington State Commission on Pesticide Registration was formed in 1995 to support 
evaluations, studies, or investigations approved by the commission on pesticide registration 
regarding the registration or reregistration of pesticides for minor crops or minor uses. 
 
In 1999, recognizing the need to pursue pest management solutions beyond pesticides the 
mandate of the Commission was broadened evaluations, studies, or investigations approved by 
the commission regarding research, implementation, and demonstration of any aspect of 
integrated pest management. 
 
At the time of the transition from an entity solely devoted to pesticide registration to one devoted 
to integrated pest management no provision was included to change the name of the Commission 
on Pesticide Registration.  The Commission continued on with its new mandate and its old name.  
The Commission funds projects in three areas; protection of human health, reducing risk to the 
environment and economic development. 
 
The economic impact of the Commission between July 1, 2005 and June 30, 2007 will exceed 
$23 million.  The cumulative impact of all projects funded by the Commission since 1995 will 

mailto:aschreib@centurytel.net
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exceed $1 billion.  In the period covering the 2006 and 2007 fiscal years, the Commission has 
funded 103 projects representing over 85 crops. Funding totaled $1.53 million during the prior or 
an average of $14,854 per project.  The participating organizations provided $2.05 million in 
matching funds and in-kind support, an average of $18,049 per project.  For every state general 
fund dollar provided by the Commission, participating organizations contributed $1.06 in 
matching support.  Combined Commission and matching funds spent during this period were 
$3.6 million or an average of $32,902 per project. 
 
Between the time the Commission first met in October of 1995 and the end of the 2007 fiscal 
year, it has funded 613 projects veering over 100 crops and sites.  The WSCPR funded an 
average of $14,607 per project, for a total of $33,392 per project over the past ten years. 
 
The Commission was instructed to spend at least 25% of its funding on minor, minor crops 
(those crops not in Washington’s top 20 in terms of value of production.)  Of the $1.53 million 
spent by the Commission during the 2006 and 2007 fiscal years, 44% supported projects on 
minor, minor crops. 
 
In 2009, WSU received a reduction in its budget from the Washington State Legislature and in 
order to balance its budget it supended all common sense and pass this cut on to the WSCPR, 
cutting its budget by 18%.  Heretofore, over a series of many years, WSU had extracted 13% of 
the Commission budget.  Collectively, WSU has retained 31% of the Commission’s budget. 
 
 
Section II. 
Bee Poisoning, Environmental Toxicology and Regulatory Issues 
 

IMPACT OF PESTICIDE RESIDUES ON A NATIVE BUMBLE BEE POLLINATOR, 
BOMBUS VOSNESENSKII (HYMENOPTERA: APIDAE). 

 
K.M. Skyrm and S. Rao 

Oregon State University, Dept. of Crop and Soil Science 
3017 ALS Bldg., Corvallis OR 97331-7306 

kimberly.skyrm@oregonstate.edu and sujaya@oregonstate.edu 
 
 

Introduction 
Pollination is critical for adequate fruit set and seed production in a great number of Oregon 
crops.  Bees serve as the primary pollinating agents for many of these crop plants (Free, 1993).  
In addition to honey bees, wild bees such as bumble bees are also considered to be efficient 
pollinators playing a key role in agricultural production.  Currently, there is a worldwide decline 
in the availability and abundance of both honey bee and native bee species.  One of the principal 
causes of this decline has been attributed to the extensive use of pesticides in agricultural 
ecosystems (Goulson et al., 2008).  Bees are affected by pesticides via drift, contaminated nectar 
and pollen sources and residues on plants (Johansen, 1966).   
 
Historically, honey bees have received the majority of attention with regard to evaluating the 
toxicological effects of pesticides on bees (Devillers et al., 2003).  Few studies have examined 
the effects of pesticides on feral bee populations.  As such, the rate and application 
recommendations of pesticides have been established based on the response of honey bee 

mailto:kimberly.skyrm@oregonstate.edu
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pollinators to pesticide exposure (Riedl et al., 2006).  Given the differences in life history, 
ecology, and foraging behavior of bees, these data do not provide an accurate criterion for 
assessing toxicity of wild bee pollinators such as bumble bees (Thompson, 2001).  The objective 
of this study was to assess the toxicity of several pesticides commonly applied during bloom on 
the mortality of a dominant feral bumble bee, Bombus vosnesenskii. 
 
Materials and Methods 
Two separate lab bioassays were conducted using the methods outlined below to determine the 
residual effects of treated blueberry and red clover plant material on the mortality of queen and 
worker bees.   
   
Blueberry 
Highbush blueberry (Vaccinium corymbosum) plant material was collected from an unsprayed 
planting at the North Willamette Research and Extension Center (NWREC) in Aurora, OR.  
Three pesticide compounds were tested on blueberry plant material: Admire 2, Success and 
Pristine.  These products were selected given their usage to control the primary pests of 
blueberry production (aphids, leaf rollers and fruit rot) as well as their registration for foliar 
application during bloom.  Pesticide treatments consisted of the minimum, maximum and 2X 
maximum recommended field rate listed for the insect pest.  Each treatment was replicated six 
times.  Queen bumble bees were utilized in these bioassays given their early season prevalence in 
blueberry during bloom.  A total of 144 wild caught queen bees were used in the bioassays.    
 
Red clover 
Red clover (Trifolium pratense) plant material was taken from an unsprayed field located in Polk 
County, OR.  Four pesticide compounds were tested on red clover: Admire 2, Metasystox-R 
(MSR), Lorsban Advanced and Brigade 2EC.  These products are used to control the principal 
aphid pest of red clover production systems, being applied as a foliar application during bloom.  
The minimum, maximum and 2X maximum recommended field rate for aphid control were used 
in the experiment.  Each treatment was replicated six times.  Worker bumble bees were used 
given their late season abundance in red clover during bloom.  A total of 384 wild caught worker 
bees were exposed in these bioassays.   
 
Bioassay 
Standard cylinder cages described by Johansen et al. (1983) consisting of a 15 cm plastic petri 
dish and 45.7 cm x 5.1 cm strip of metal screen (6.7 meshes per cm) were used for all bioassays.  
Prior to application, plant samples consisting of flowers, leaves and stems were condensed to 
2.5-5 cm lengths and 15.5 g were placed inside cages (Johansen et al., 1983).  Pesticides were 
applied to plant material within cages using a Potter precision laboratory spray tower (Potter and 
Way, 1958).  After application, residues were allowed to dry for a period of 1-2 hours prior to 
the introduction of bees.  Bees were anesthetized to facilitate handling and were randomly 
assigned to treatments.  Each cage contained either 2 queen bees or 4 worker bees.  Bees were 
fed 50% nectar solution by a cotton wick feeder attached to the bottom of each cage (Johansen et 
al., 1983).  Cages were kept under controlled environmental conditions of humidity (50-60%), 
temperature (28oC ± 2oC) and photoperiod (D7:L17).  Mortality was assessed after 24, 48 and 72 
hours by recording the number of dead bees within each cage. 
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Results and Discussion 
Blueberry 
The mortality of queens exposed to treated blueberry plant material indicated that Admire 2 
(83.33%) had the highest mortality compared to the Success (37.50%) and Pristine (58.33%) 
treatments (Table 1).  Queens exposed to Admire 2 experienced the highest mortality at 2X the 
maximum field rate of 0.08 lb/acre, while the minimum field rate of 0.03 lb/acre and maximum 
field rate of 0.04 lb/acre had similar queen mortality (75% at 72 hours).  Similarly, queens 
exposed to Pristine experienced the highest mortality at the maximum field rate of 23 oz/acre and 
2X maximum field rate of 46 oz/acre at 72 hours of exposure.  In contrast to the other pesticides, 
the highest queen mortality among the treatments of Success occurred at the minimum field rate 
of 0.03 lb/acre after 72 hours of exposure.  It is not known why bumble bees exhibited a reverse 
response to doses of Success used in the experiment. 
 
Red clover 
For worker bees exposed to pesticides applied on red clover plant material, the highest mortality 
occurred with Lorsban Advanced (100%) and Brigade 2EC (100%) when compared to Admire 2 
(62.50%) and MSR (58.33%) (Table 2).  Workers exposed to all treatments of Lorsban 
Advanced experienced 100% mortality at 72 hours.  Across treatments of Brigade 2EC, worker 
mortality was highest with the 2X maximum field rate of 0.20 lb/acre.  Similarly, the highest 
mortality rate of bees exposed to Admire 2 and MSR occurred at 72 hours in the 2X maximum 
field rate for each of the chemicals.  For both of these chemicals, worker mortality only occurred 
after 48 hours of exposure for both the minimum and maximum field rates.     
 
These data provide evidence of adverse effects caused by pesticide applications during bloom on 
populations of wild bumble bee pollinators.  Given their economical importance in agricultural 
ecosystems, it is imperative to consider the timing of pesticide applications to avoid non-target 
effects on feral pollinators.  As such, growers are encouraged to make pesticide applications 
when possible, during pre-bloom, to avoid potential impacts on native bumble bees.   
 
Table 1. Mortality of queen bumble bees exposed to pesticides on blueberry plant material. 

Treatment % Mortality (avg) 
Trade 
Name 

Active 
ingredient 

(% ai) 

Formulation Rate/acre 24 hours 48 hours 72 hours 

0.03 lb 8.33 66.67 75.00 
0.04 lb 16.67 66.67 75.00 

Admire 2 imidacloprid 
(21.4%) 

suspended 
concentrate 

(SC) 0.08 lb 16.67 16.67 83.33 
Untreated check ---- 0 25.00 25.00 

0.03 lb 4.17 25.00 37.50 
0.10 lb 4.17 12.50 20.83 

Success spinosad 
(22.8%) 

emulsifiable 
concentrate 

(EC) 0.20 lb 4.17 8.33 8.33 
Untreated check ---- 0 4.17 8.33 

18.50 oz 0 8.33 16.67 
23.00 oz 0 50.00 58.33 

Pristine pyraclostrobin 
(12.8%)/ 
boscalid 
(25.2%) 

granular  
(G) 

46.00 oz 50.00 58.33 58.33 

Untreated check ---- 8.33 8.33 33.33 
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Table 2. Mortality of worker bumble bees exposed to pesticides on red clover plant material. 
Treatment % Mortality (avg) 

Trade Name Active 
ingredient  

(% ai) 

Formulation Rate/acre 24 hours 48 hours 72 hours 

0.03 lb 0 33.33 41.67 
0.04 lb 0 33.33 54.17 

Admire 2 imidacloprid 
(21.4%)  

suspended 
concentrate 

(SC)  0.08 lb 12.50 33.33 62.50 
Untreated check ---- 8.33 20.83 20.83 

0.38 lb 0 37.50 41.67 
0.50 lb 0 25.00 45.83 

Metasystox-R 
(MSR) 

oxydemeton-
methyl  
(25.5%) 

emulsifiable 
concentrate 

(EC) 1.00 lb 16.67 33.33 58.33 
Untreated check ---- 16.67 25.00 37.50 

0.50 lb 83.33 95.83 100.00 
1.00 lb 100.00 100.00 100.00 

Lorsban 
Advanced 

chloropyrifos 
(40.18%) 

emulsion in 
water  
(EW) 2.00 lb 100.00 100.00 100.00 

Untreated check   ---- 20.83 20.83 29.17 
0.06 lb 87.50 95.83 95.83 
0.10 lb 91.67 91.67 91.67 

Brigade 2EC bifenthrin 
(25.1%) 

emulsifiable 
concentrate 

(EC) 0.20 lb 95.83 100.00 100.00 
Untreated check ---- 0 8.33 33.33 
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Protocol. Valent USA desired experimental design to test their new Clothianidin seed treatment 
(Nipsit TM) against insect pests that reduce yield in spring barley. Treatments included and 
untreated check (UTC)(Treatment A); a Raxil Allegiance fungicide only (B); RA + Gaucho 
600FS (C)at 31 gmai/hkg; Cruiser 5FS + Dividend Apron(D)at 0.29 gmai/hkg;V-10256 at 3.25 
gmai/hkg (E); V-10257 (F)at 13.250 gmai/hkg; V-10256 (G)at 4.875 gmai/hkg; V-10257(H)at 
19.875 gmai/hkg; V-10256 (I)at 6.5 gmai/hkg; V-10257 (J) at 26.500 gmai/hkg; V-10251 (K) at 
14.500 gmai/hkg; and V-10257+V-10212 (L)at 13.250 and 22.00 gmai/hkg.  
 
A RCB Plot Design with 4 replications of each treatment was used with 4 x 20 feet per replicate. 
Seeding was done with a Hegi Cone Seeder on May 21, 2009. Variety was Baronesse. Data was 
collected for insect damage and numbers three times during the season up to soft dough. Wire 
worm damage was collected by stand count at 10 DPE.  Cereal Leaf Beetle Larvae(Oulema 
melanoplus)were counted at early jointing on June 4. Also present at jointing were Russian 
Wheat Aphid (Diuraphis noxia) and the  native predatory Ladybird Beetle Hippodamia 
convergens. H. convergens is a major predator of CLB, reducing larval populations by 40%. H. 
convergens remained on the barley through anthesis as did CLB larvae and adults. 
Statistics were run for each experiment using AOV and LSD tests for SD. Grain was harvested 
August 17, 2009 using a plot combine. 
 
Experiment I. LSD All-Pairwise Comparisons Test for Stand at 10 DPE (May 13, 2090) 
Treatments       GMAI/HKG            Mean Barley Stand per ¼ meter sq. 
G V-10256                    4.875                           31.000  A 
F V-10257                        13.25                            31.000  A 
J V-10257                        26.50                            30.000  A 
K V-10257/V-10212                13.25/22.00                      29.500  A 
E V-10256                         3.25                            29.000  A  
I V-10256                         6.50                            29.000  A 
D Cruiser FS/Dividend/Apron XL   29.00/12.00/3.00                 28.500   B 
C Gaucho 600 + RA                30.00/1.50/2.00                  28.500   B 
H V-10257                        19.875                      26.000    C 
K V-10251                        14.50                            25.500    C 
B Raxil + Allegiance              1.50/2.00                       21.000     D 
A UTC                             ----                15.750      E 
 

Comments. These data show equal barley stand density for Group A, with very similar stand 
density compared between Group B. Groups C, D, and E are all NSD A & B. Wire worm plus 
Pythium fungus reduced these groups. They are consistent with wire worm stand reduction in 
other trials. Treatments in Groups A & B are NSD for stand compared to Groups CDE. Barley 
stand was increased over the UTC by 5.25 plants by the fungicide treatment B. Treatments H & 
K et al increased stand over the UTC by 14.25 plants indicating the presence of wire worm. Plant 
stand is a critical factor for spring barley yield as barley does not tiller like wheat. V-10256 at the 
3.25 GMAI/HKG low rate, continues to be in Group A for wire worm management. 
Section III. Field Crops 
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Protocol. Valent USA desired experimental design to test their new Clothianidin seed treatment 
(Nipsit TM) against insect pests that reduce yield in spring wheat. Treatments included and 
untreated check (UTC)(Treatment A); a Raxil Allegiance fungicide only (B); RA + Gaucho 
600FS (C)at 31 gmai/hkg; Cruiser 5FS + Dividend Apron(D)at 0.29 gmai/hkg;V-10256 at 3.25 
gmai/hkg (E); V-10257 (F)at 13.250 gmai/hkg; V-10256 (G)at 4.875 gmai/hkg; V-10257(H)at 
19.875 gmai/hkg; V-10256 (I)at 6.5 gmai/hkg; V-10257 (J) at 26.500 gmai/hkg; V-10251 (K) at 
14.500 gmai/hkg; and V-10257+V-10212 (L)at 13.250 and 22.00 gmai/hkg. 
 
A RCB Plot Design with 4 replications of each treatment was used with 4 x 20 feet. Seeding was 
done with a Hegi Cone Seeder on May 21, 2009. Data was collected for insect damage and 
numbers three times during the season up to soft dough. Fusarium culmorum varied at this stage 
and data for white heads was collected. Cereal Leaf Beetle Larvae(Oulema melanoplus) were 
counted. As were Russian Wheat Aphid (Diuraphis noxia) and the predatory Ladybird Beetle 
Hippodamia convergens. H. convergens is a major predator of CLB, reducing larval populations 
by 40%. H. convergens remained on the wheat through hard dough stage, still eating CLB larvae 
up to 2nd instar in size. 
 
Statistics were run for each experiment using AOV and LSD tests for SD. Grain was harvested 
August 17, 2009 using a plot combine. 
 
Experiment I.  
 
LSD All-Pairwise Comparisons Test for wire worm in DNS Wheat Stand at 10 DPE  
 
Treatment    GMAI/HKG Mean wheat plants ¼ meter square 
E V-10256                 3.25           31.500 A 
L V-10257/V-10212                13.25/22.00        31.000 A 
H V-10257                        19.875                 30.000 A 
G V-10256                         4.875                29.750 A 
D Cruiser /Dividend/Apron        29.00/12.00/3.00   29.500 A 
J V-10257                        26.50          29.500 A 
I V-10256                         6.50           29.000  B 
C Gaucho 600/Raxil/Allegiance    31.00/2.00/1.50     28.000   C 
F V10257                         13.25           27.500    D 
K V10251                         14.50          26.000     E     
A UTC               ----                        21.000     F 
B Raxil/Allegiance        1.59/2.00                19.750     F 

 
Alpha 0.05; Standard Error for Comparison 1.0639; Critical T Value 2.028; Critical Value for 
Comparison 2.1577. There are 6 groups (A, B, etc.) in which the means are not significantly 
different from one another. 
 
Comments. For wire worm plant stand all treatments are SD the Fungicide only and the UTC in 
Group F. I see the lower rate of V10256 equal to all treatments in the Group A to E. For early 
season stand protection this low Chlothianidin rate is adequate. Stand is not increased over the 
UTC by Raxil-Allegiance for Pythium.  All insecticides increased plant stand by 5plants per ¼ 
square meter indicating wire worm as a factor in stand reduction. 
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Experiment II.  2009 Valent Spring Wheat Fusarium Heads per Square Meter at soft dough 
 
LSD All-Pairwise Comparisons Test for Fusarium white heads 

 
Treatment               GMAI/HKG  Mean  White Heads  per square meter  
E  V-10256                      3.25                                   17.00  A 
A  UTC                        ----                                    13.00   B 
G  V—10256                      4.875                                  11.25   BC 
B  Raxil-Allegiance             1.50/2.00                              10.75     C 
C  Gaucho 600/Allegiance/Raxil  31.00/2.00/1.50                        10.75     C  
H  V-10257                      19.875                                 10.50     C 
F  V-10257                      13.25                                  10.25     C 
I  V-10256                       6.50                                   9.25      D 
J  V-10257                      26.50                                   7.50      D 
D  Cruiser/Dividend/Apron       29.00/12.00/3.00                        7.25       E 
K  V-10251        14.50                                   5.25        F 
L  V-10257/V-10212              13.25/22.00                             5.25        F 

 
Alpha 0.1; Standard Error for Comparison 2.0207; Critical T Value 1.688; Critical Value for 
Comparison 3.4116.  There are 6 groups (A, B, etc.) in which the means are not significantly 
different from one another.   
 
Comments. In this experiment measurement of white tops expressing Fusarium, all other causes 
were selectively eliminated. The statistics reflect the counts. There is a trend for the fungicide 
treatments to reduce WH below the insecticide treatments. Treatments J, D, K, and L were SD 
the others indicating real fungicide activity to Fusarium Dryland Foot Rot. More research is 
needed. 
 
Experiment III.  
 
LSD All-Pairwise Comparisons Test CLB larvae and eggs at jointing June 4, 2009 
 
Treatment        GMAI/HKG           Mean CLB per 10 plants    
E  V-10256                 3.25   20.25  A 
A  UTC                ----         20.00  A 
B  Raxil-Allegiance        1.50/2.00  19.75  A 
G  V-10256                 4.875       19.25  A 
F  V-10257               13.25        19.00  A    
I  V-10256         6.50    5.00    B 
J  V-10257                 26.25          4.75    B 
H  V-10256         6.50          4.25    C 
L  V-100257/V-10212       13.25/22.00           1.75     D 
K  V-10251                14.50                 1.50     D 
C  Gaucho 600 F + RA      31.00/1.50/2.00       0.00      E                     
D  Cruiser-Dividend-Apron 29.00/12.00/3.00      0.00      E 

 
Alpha 0.05; Standard Error for Comparison 0.5713; Critical T Value 2.028; Critical Value for 
Comparison 1.1587.  There are 5 groups (A, B, etc.) in which the means are not significantly 
different from one another. 
  
Comments. The Western Regional Cereal Leaf Beetle Team has determined that 2 larvae and 
one adult per plant at the seedling through jointing stage are causing economic injury to the 
plants. The mean per plant is 2.0 for the UTC etc. in A. Good early CLB management occurred 
in Groups I, J, H, L, K, C, and D. Scrutinize the lower insecticide rates as CLB at jointing are 
crucial to plant health and affect yield. Fungicides don’t affect CLB w/o an insecticide treatment 
added.  
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Experiment IV.  Russian Wheat Aphid Plants per ¼ meter June 4, 2009  
 
LSD All-Pairwise Comparisons Test for RWA at jointing stage 

 
Treatment                 GMAI/HKG  Mean  RWA                     
B Raxil/Allegiance               2.00/1.50  37.25 A 
A UTC                  ----               32.75 A 
I V-10256          6.50               22.50 A above threshold  
K V-10251                  14.50                13.25  B 
L V-10257                 13.25/22.00          11.00   C  
E V-10256                         3.25            10.00   C 
G V-10256                         4.875          8.75   C 
J V-10257                26.50                 8.25   C 
D Cruiser/Dividend/Apron         29.00/12.00/3.00      4.25    D 
F V-10257               13.25                 4.25    D 
C Gaucho 600/Raxil/Allegiance    31.00/1.5/2.00        1.00     E 
H V-10257                        19.875           0.00     E 

 
Alpha 0.05; Standard Error for Comparison  2.9017; Critical T Value  2.028; Critical Value for 
Comparison  5.8850.  There are 6 groups (A, B, etc.) in which the means are not significantly 
different from one another. It is generally accepted that the economic injury threshold for spring 
wheat is around 16% infestation at the jointing stage. Treatments A, B, and I had RWA levels 
above this level, which could affect plant vigor prior to grain fill. 
 
Comments. RWA were above economic threshold at jointing in Treatments A, B, and I. WSU 
Extension has decided that 16% infestation with just 1 aphid per plant is economic at this stage. 
Other treatments are SD for aphid. 
 
Experiment V.  
 
LSD All-Pairwise Comparisons Test for Cereal Leaf Beetle at jointing on June 4, 2009 
 
Treatment                      GMAI/HKG                 Mean CLB Larvae 10 plants  
B Raxil/Allegiance              1.50/2.00                          26.25  A 
A UTC               ----                       22.25  AB   
G V-10256                       4.875                              19.75   B 
F V-10256        13.25                              19.50   B  
I V-10256         6.50                              16.50    C 
E V-10256         3.25                              13.75     D 
J V-10257                       26.50                               7.00    E 
K V-10251        14.50               5.50     E 
L V-10257/V-10202               13.25/22.00                         4.25     E 
H V-10257                       19.875                              3.25     E   
C Gaucho 600/Raxil/Allegiance   31.00/1.50/2.00                     0.26      F 
D Cruiser/Dividend/Apron        29.00/12.00/3.00                    0.01      F     

      
Alpha 0.05; Standard Error for Comparison  2.3221; Critical T Value  2.028; Critical Value for 
Comparison  4.7094.  There are 6 groups (A, B, etc.) in which the means are not significantly 
different from one another. Treatments C & D had no CLB larvae at this early date. 
 
Comments. B,G,A, and F are above the 2 larvae per plant threshold at jointing stage. Treatments 
C, D, E, and F reduced the CLB population below economic injury level with C and D at almost 
total CLB management. 
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Experiment VI.   Adult Hippodamia convergens on June 4, 2009  
LSD All-Pairwise Comparisons Test adult Hippodamia convergens June 4, 2009 
    
Treatment       GMAI/HKG  Mean Hippodamia convergens   
A UTC                             ----                      2.25  A 
B Raxil/Allegiance                1.50/2.00                 2.00  A 
E V-10256     3.25                      2.00  A 
H V-10257                        19.875                     1.75   B 
L V-10257/V-10212                13.25/22.00                1.75   B 
G V-10256     4.875                     1.50   B 
J V-10257                        26.50                      1.50   B  
K V-10251         14.50                       1.50   B 
F V-10257         13.25                       1.25   B 
I V-10256                6.50                       1.00   C 
C Gaucho 600/Raxil/Allegiance   31.00/1.50/2.00              0.00    D 
D Cruiser/Dividend/Apron        29.00/12.00/3.00             0.00    D 

      
Alpha 0.05; Standard Error for Comparison  0.4410; Critical T Value  2.028; Critical Value for 
Comparison  0.8943.  There are 4 groups (A, B, etc.) in which the means are not significantly 
different from one another. Note the absence of H.c. in Gaucho and Cruiser treatments. May be 
due to lack of prey? 
 
Comments. This jointing stage of wheat shows the earliest populations of adult ladybird beetles 
in 3 years. At seedling/jointing ladybird beetles are the number one biological control for 
reducing CLB and RWA populations below economic thresholds. Treatments that either repel or 
injure ladybird beetles are a factor in overall pest management in cereal trials. Treatments C and 
D had no ladybird beetles at the seedling/jointing stage which is most vulnerable to damage by 
pest insects. At 20 DAP, H. convergens was uniform in all treatments and continued as such 
through soft dough stage. 
 
Experiment VII.  2009 Valent Spring Wheat Yield  
LSD All-Pairwise Comparisons Test for wheat yield in grams per square meter 
 
Treatment                      GMAI/HKG                Mean grams per square meter  
L V-10257/10-10212         13.25/22.00                   614.25 A 
I V-10256                6.50                             607.25 A 
K V-10251        14.50                 586.00  A 
J V-10257                    26.50                             582.00  A 
E V-10256           3.25                             568.00  A  
D Cruiser/Dividend/Apron        29.00/12.00/3.00         548.00   B 
H V-10257               19.875                            547.75   B 
F V-10257               13.25                             545.75   B 
C Gaucho 600/Raxil/Allegiance   31.00/1.50/2.00              544.50   B 
G V-10256               4.875                             467.50    C 
B Raxil/Allegiance            1.50/2.00         428.00     D                 
A UTC                    ----                              365.25     D 

 
Alpha 0.1; Standard Error for Comparison 49.381; Critical T Value 1.688; Critical Value for 
Comparison 83.369.  There are 4 groups (A, B, etc.) in which the means are not significantly 
different from one another. 
  
Comments. Treatment followed by A at harvest were SD B,C, and D. Heavy rain for 3 days in 
mid-July caused sucker heads to fill. These extra heads did not thresh out and resulted in poor 
quality and a lot of spill at threshing. The better treatments based on heads with grain turned out 
poorly for quality and yield. However, the better insect management treatments had the best 
yields. 
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General Comments. Early CLB and RWA populations at seedling/jointing were the most 
important factors after stand establishment in this trial. A combination of wire worm and 
Pythium affected stand overall. Fusarium heads probably did not affect yield but were 
demonstrably reduced by some fungicide treatments. Rain in July was a yield reducing factor in 
DNS. 
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Corn earworm, Helicoverpa zea (Boddie) (Lepidoptera: Noctuidae), is commonly found 
wherever corn is grown. Corn earworm is found throughout North America except for northern 
Canada and Alaska. In the northern US, CEW does not normally overwinter successfully; 
however, it is highly dispersive, and spreads from southern states into northern states. In the 
relatively mild PNW, CEW can overwinter at least as far north as southern Washington. Large 
populations of CEW are estimated to be able to infest at economically damaging levels of up to 
35 million acres of corn. Losses in corn can be as high as 50% in sweet corn. CEW feeds on a 
wide range of cultivated and non-cultivated crops. Because of its wide host range, it is known by 
several common names, including cotton bollworm and tomato fruitworm, among others.  

The life cycle of CEW can be completed in about 30 days and includes egg, larva, pupa 
and adult. First generation larvae may feed as “budworms,” damaging leaf whorls and newly 
forming ears (in Columbia Basin area). In fresh market corn, there is very little acceptance of 
earworms. Sweet corn for processing rarely is sprayed unless outbreaks are early and intense (20 
to 30 moths per trap per day) at first silk. Once larvae enter the corn ears, control with 
insecticides is very difficult. Thus, effective control depends on proper timing and thorough 
coverage. Under this context, is monitoring an option to determine CEW numbers in the 
Columbia Basin? Most of the information regarding thresholds and degree days come from 
empirical data from other regions. Our objective is to establish regional data that can be used 
under our growing conditions.  
 
Materials and methods 
 
Trap design:  3 traps; delta trap, cone trap and light trap 
 
Trap placement: To evaluate the influence of wind direction on trap efficacy 
 
Treatment threshold:  To correlate amount of damage in unsprayed field to trap captures in those 
fields 

mailto:silvia.rondon@oregonstate.edu
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Results 
Corn earworm populations (total number of CEW per trap per week) were recorded in 2007, 
2008, and 2009. Delta traps were baited with a Trece red rubber septa pheromone lure (Fig. 1), 
and cone traps (Fig. 2) and light traps (Fig. 3) were un-baited. Traps were placed at least 150-200 
feet apart and they were checked weekly. Lures on delta traps were changed monthly as 
recommended. No data was obtained in 2007 since overall CEW moth numbers were low. In 
2008, CEW population was also low (Fig. 4). In 2009, cone traps yielded the highest number of 
CEW per week (Table 1). 
 
Conclusions 
Begin sampling at first visible silk. The presence of large numbers of eggs on fresh corn silks 
indicates the potential for damaging populations. Begin treatments during silking stage, at the 
start of egg hatch. We recommend direct insecticidal control towards young larvae that are 
feeding on the exposed ear tips. Cone traps may be the most effective monitoring trap.  

 
Fig. 1 Delta traps 

 
 
 
Fig. 2 Cone traps with pheromone lures 
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Fig. 3 Black Light traps 
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 Table 1. Corn earworm (Helicoverpa zea Boddie) moths weekly comparative trap catches,  
     Hermiston, OR, 2009.  

Traps  7/9 7/16 7/23 7/30 8/6 8/13 8/20 8/27 
Cone 1 2.25 4.25 7.25 7.5 10.75 6.5 16 
Delta 0.5 1.25 0.25 0.25 1.25 1.75 1 0.25 
Black 
Light 5.5 1 4 0 0.5 4 4 17.5 

Average 2.33 1.50 2.83 2.50 3.08 5.50 3.83 11.25 
 *Total number of CEW per week (ANOVA F=2.292464, P = 0.08834)  
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The potato tuberworm, Phthorimaea operculella (Zeller) is a worldwide pest of solanaceous 
crops especially devastating to potatoes. The pest infests potato plants throughout the growing 
season; larvae mine leaves, stems, petioles, and excavate tunnels through potato tubers which is 
considered the typical damage. The history of PTW in the PNW dates back to the mid-1800’s 
when PTW was recorded in CA as early as 1856. In the early 1900’s, the presence of PTW was 
reported in WA in the Seattle, Auburn and Yakima areas. Additional information of the presence 
of PTW in the PNW dates back to 1959 (Boise, Idaho) and 1972 (Corvallis, OR). This 
information is based on samples deposited in entomological museums but not based on written 
reports. No further evidence of PTW in the PNW existed until 2000 and 2001, when tubers 
suspected to have been damaged by PTW were found in OR. However, PTW was not a major 
concern for growers in the 
Columbia Basin potato 
production region until 2002 
when a field with severe tuber 
damage was documented in 
northeastern OR, and was not 
considered an issue in WA until 
the following year. By 2004, 
large numbers of the insect were 
confirmed from pheromone traps 
placed in Umatilla and Morrow 
counties (OR), the southernmost 
region of the Columbia Basin 
potato production area, and from Fig. 1. PTW in Oregon counties in which PTW has become established are 

marked 

mailto:silvia.rondon@oregonstate.edu


 26

southern WA. Idaho, one of the major potato production areas in the United States, confirmed 
the occurrence of the insect in 2005. In OR, 2006, PTW had spread beyond Umatilla and 
Morrow counties, to western, central, and eastern Oregon potato production areas including 
Washington, Multnomah, Jefferson, Crook, Klamath, Union, Baker, and Malheur counties, 
although no damage has been reported in any of these areas (Fig. 1). In addition, PTW was 
confirmed in at least three counties in western ID in 2005 (Canyon, Payette, and Elmore 
counties); however, only adults have been observed and no foliar or tuber damage has been 
detected at present.  
 
Current situation of PTW in OR 
In 2005, the average number of PTW per trap per week in the lower Columbia Basin in OR, 
based on 35 traps, was high as compared with the number of PTW per trap per week in 2006, 
2007, 2008 or 2009 (Fig. 2). In 2005, the highest numbers of moths trapped per week per trap 
was around April-May. In 2006, 2007, 2008 and 2009, PTW populations were low throughout 
the season but increased by the end of June with a peak on early September. Those high numbers 
were observed during the critical time of harvest (late August early September).   
 
PTW Facts 

• PTW  is considered one of the most important potato pests worldwide because of its close 
relationship with its host, high adaptability to daily and seasonal changes, high 
reproductive potential, and economic damage  

• While foliar damage to the potato crop does not usually result in significant yield losses, 
infested tubers may reduce marketability and damage can be magnified in storage, 
especially in non-refrigerated systems  

• In the PNW, control of PTW is critical because potatoes are mostly stored and tubers 
infested with live larvae are considered unmarketable (there is a zero level of tolerance 
for live P. operculella larva in fresh and processed potatoes).  

• PTW has four life stages: adult, egg, larva and pupa.  Length of time between instars is 
closely influenced by temperature.  

• Minimum developmental threshold of egg, larval and pupal stages in OR is between 5 
and 8 ºC suggesting that this insect can survive the mild winters of the  PNW. 

• In the Columbia Basin, trapping data from spring 2004 to fall 2005 showed that P. 
operculella  males were present and active every week except one (in mid-January), with 
the highest numbers per trap occurring in December where the average temperature is 
around -0.09oC . Thus,  “warm” winters may partially explained high PTW populations 
the following season  

• Considering that most of the economic damage by this insect occurs when the insect 
infests tubers, early attempts to control this pest should focus on cultural methods. 
Deeper seed planting, hilling the rows, irrigation and early harvest are a few of the 
methods suggested to prevent tuber infestation since these methods discourage egg-laying 
moths from finding oviposition substrates.  

• The use of chemicals before and at vine-killed are still the main foundation of integrated 
pest management programs to control PTW.  
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Fig. 2 Population dynamics of PTW in Umatilla and Morrow Co., OR 2005-2009 (above); 2006-
2009 (below) 
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Project Description 
In the following experiments, field plots of onion (var. Tamara) were established at the WSU 
Othello Research Farm and grown using rill irrigation and standard grower practices for 
agronomic and pest management inputs excluding thrips treatments. Plots were established in a 
random complete block design with four replications. In each instance, plots are 7.5 feet wide 
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and 30 feet long. Efficacy was evaluated 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 was analyzed by 
ANOVA and treatments compared to non-treated controls in pairwise t-tests.  
 
Objective 1:  Conduct field efficacy trials for thrips control with candidate insecticide compounds 
and evaluate season long control programs.  
 
New chemistries were evaluated for efficacy against thrips. The products were applied via C02 
propelled back pack sprayer and evaluated post application to determine efficacy and residual 
activity for thrips control.  
 
Figure 1a depicts data from the first week of the trial evaluating sequential applications of 
currently labeled products. The first week following the initiation of the experiment, the only 
treatment that controlled thrips significantly better than the untreated check was Warrior, a 
synthetic pyrethroid. This product is often used in commercial production, and previous 
experiments have shown its efficacy to be good early in the growing season, but it often loses 
efficacy as the growing season progresses.   
 
Figure 1b depicts data from the fourth week of the same trial, at which point in the trial all 
treatments are controlling thrips better than the untreated check. None of the treatments provided 
significantly different control from the untreated check in weeks two and three. Figure 1c shows 
the final thrips count for the different sequential treatments on the left panel, and an average plot 
count for each treatment on the right panel. The final thrips (Fig. 1c) count panel shows that the 
lowest numbers of thrips were found on the treatment of AzaDirect + Radiant tank mix and the 
treatment that rotated Radiant and Movento from week to week. The average plot counts over the 
season (Fig. 1c) indicate that all of the sequential applications evaluated were providing 
significantly better overall control than were untreated plots. Yields were measured, but no 
differences were detected among treatments.  

 
Figure 1a. Thrips per plant versus chemical treatments.  
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Figure 1b. Thrips per plant versus chemical treatments. Weekly applications were made; the first application is 
listed first, and subsequent applications for each treatment are listed in order of application. A + symbol indicates a 
tank mix.  
 

 
Figure 1c. Thrips per plant versus chemical treatments. Weekly applications were made; the first application is 
listed first, and subsequent applications for each treatment are listed in order of application. A + symbol indicates a 
tank mix.  
 
 
Figures 2a and 2b depict data from a trial evaluating weekly applications of products and some 
tank mixes. On July 13 (Fig. 2a) the three different rates of Carzol and the tank mix of AzaDirect 
and Radiant were the superior treatments in the trial. This same trend is realized in the plot 
averages (Fig. 2b). The tank mix of AzaDirect and Movento was also providing a significant 
level of control compared to the untreated check. The Movento, AzaDirect, AzaDirect + M-Pede, 
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and Nexter treatments did not provide a level of control that was significantly better than the 
untreated check plots (Figs. 2a and 2b). Yields were measured, but no differences were detected 
among treatments.  

 
Figure 2a. Thrips per plant versus chemical treatments. Weekly applications were made of each product. A + 
symbol indicates a tank mix.  
 
 
 
 

 
Figure 2b. Thrips per plant versus chemical treatments. Weekly applications were made of each product. A + 
symbol indicates a tank mix.  
 
 
 
 



 32

Figure 3 illustrates the summary data for a trial that evaluated sequential applications of organic 
products for thrips control in onions. The data indicates that the sequence of Entrust +Trilogy, 
Entrust + Trilogy, AzaDirect + Entrust, AzaDirect + Entrust, AzaDirect + Entrust was the best 
treatment in the trial. The treatment sequence of Pyganic, Trilogy, Trilogy, Entrust, Entrust 
provided a level of control no better than the untreated check. The other two treatment sequences 
provided a moderate level of control. It seems as if the sequences where tank mixes were used 
were more successful with the organic products.  
 

 
Figure 3. Thrips per plant versus chemical treatments. Weekly applications were made; the first application is listed 
first, and subsequent applications for each treatment are listed in order of application. A + symbol indicates a tank 
mix. 
 
 
Objective 2:  Determine the species consistency of thrips populations infesting onions in Washington    
State.  
 
Twenty onion plants were collected weekly from untreated check plots at the WSU Othello research 
station. The plants were taken back to the laboratory and dissected in order to collect the thrips on 
each plant. Samples were stored in alcohol and the ratio of onion thrips adults to western flower thrips 
adults present will be ascertained.  
 
This objective of the project is still being worked on. The samples have been collected and 
preserved in alcohol and will be evaluated this winter. The specimens need to be slide mounted 
and keyed. The initial samples that have been evaluated were predominately onion thrips (Thrips 
tabaci).  
 
Objective 3:  Evaluate different water carrier gallonage rates and delivery pressures to determine 
the best method for applying insecticides for thrips control. Carzol, Radiant, and Lannate were 
used in rotation with one another to test gallonage and delivery pressure rates. Gallonages 
including 10, 20, 30, and 40 gallons per acre were evaluated for efficacy at various pressures. It 
has been assumed that the higher the pressure and gallonage, the better thrips control will be. 
Many growers are going away from applications with fixed wing aircraft and focusing on aerial 
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applications via helicopter in order to increase efficacy. It has been assumed that applications 
with ground rigs and through irrigation are much more efficacious than are aerial application.  
 
For this objective, four different application water carrier rates (gallonage) and pressures were 
tested including: 10 gallons 15 psi, 20 gallons 50 psi, 30 gallons 30 psi, and 40 gallons 60 psi. 
Six applications were made to test the efficacy of the different application rates with products 
known to be efficacious at controlling thrips. Applications of the following sequence of products 
were made on a seven day interval: AzaDirect + Radiant, AzaDirect + Radiant, Carzol, Lannate, 
Lannate, Lannate. Figure 4a illustrates the data obtained after the first application for this trial. 
Contradictory to conventional wisdom, the lowest application rate and pressure provided the best 
level of thrips control. The 10 gallon 15 psi rate was expected to have the lowest level of control. 
The other treatments had equal levels of thrips suppression. Subsequent applications (Fig. 4b) 
show that the gallonage and pressure application rates did not really 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. These results were quite surprising, and in 
my opinion warrant further work to investigate if this trend is valid.  
 

 
Figure 4a. 
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Figure 4b.  
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Two-spotted spider mite, Tetranychus urticae (Koch) and hop aphid, Phorodon humuli 
(Schrank) are major pests of hop.  Numerous pesticides may disrupt conservation biological 
control of spider mites and hop aphid due to both direct and indirect effects.  In previous 
research, sulfur and stylet oil applied for management of hop powdery mildew (Podosphaera 
macularis) were shown to be toxic to phytoseiid mites and exacerbate spider mite outbreaks in 
field studies in Oregon and Washington (Gent et al., 2009).  Effects on predatory insects and hop 
aphid generally were modest or non-detectable.  Mechanism responsible for exacerbation of 
spider mite outbreaks remain unclear, as are practical approaches for integrating control 
measures for powdery mildew and conservation biological control of these pests.  Field studies 
were conducted during 2007 to 2009 in Oregon and Washington to develop fungicide programs 
compatible with conservation biological control of these pests  
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Methods 
In Oregon, experiments were conducted in an experimental hop yard in Corvallis (Benton 
County) planted to cultivar Willamette and irrigated by sprinklers (2007) or drip irrigation (2008 
and 2009). Plots consisted of 16 treated hills arranged in a randomized complete block design 
with four replications.  Plots were separated by one or two rows of nontreated plants.  Different 
timings of sulfur were evaluated. Three biweekly sulfur applications (Microthiol Disperss) were 
made early (15 April – 15 May), mid (15 May – 15 June), or late (15 June – 15 July) season and 
compared to a rotation of only synthetic fungicides (Flint, Accrue, and Quintec) and nontreated 
plots.  Plots receiving sulfur treatments were treated with synthetic fungicides on other 
application dates. All fungicides were applied at the highest labeled rates for hop. Ten to 40 
leaves were assessed from each plot at one to two week intervals from early April to mid-August 
to enumerate arthropods.  As plants grew taller than 2 meters, samples were taken from low (≤1 
m) and high (2 to 3 m) in the canopy.  Motile predator populations were enumerated from three 
“shake samples” of 4 plants in the middle of each plot (James and Price, 2004).  At harvest, 
aphids, spider mite motile stages and eggs were recovered and enumerated from 6 sub-samples 
of 10 cones per plot using an ethanol extraction.  Treatment differences where determined by 
repeated measures analysis of log-transformed means.  Mite damage was rated on a subset of 
cones using a 0 to 7 ordinal scale by a commercial hop merchant; data were analyzed using a 
nonparametric ANOVA-type statistic. 
 
In Washington, experiments were conducted in an experimental hop yard near Prosser (Benton 
County) planted to cultivar Willamette and irrigated by drip irrigation. Plots consisted of six 
plants in a single row, arranged in a randomized complete block design with four replications. 
Plots were separated by one or two untreated rows. The treatments applied in Washington were 
similar to those applied in Oregon, with four sulfur applications made early, mid, late, and very 
late in the season.  Leaf and cone samples were collected as described above to enumerate 
arthropod populations. 
 
Results 
In Oregon, late season applications of sulfur tended to exacerbate spider mite outbreaks, 
particularly in the upper canopy (Fig. 1B & D). Conditions were not conducive for a mite 
outbreak in 2009 (Fig. 1E & F), and sulfur timing in the absence of substantial mite populations 
did not have a significant effect on later mite populations. Treatment differences in the 
Washington trials were not as clear, although there was a general trend for greater numbers of 
spider mites in plots treated with sulfur later in the season compared to early season sulfur or 
synthetic fungicide timing (Table 1). Variability in the Washington trials potentially could be due 
to sampling height, given that treatment differences were most evident in the upper canopy in 
Oregon. In all trials, hop aphid abundance was not consistently affected by any fungicide 
treatments. Relatively few phytoseiid mites were observed in all three years in both states.  
Consistent differences in abundance of predatory insects between treatments were not detected.  
 
Discussion 
The mechanisms associated for spider mite outbreaks in relation to sulfur applications remains 
unclear, although it is clear that toxicity to predatory mites is not the only factor involved.  It is 
possible that an indirect effect of sulfur on spider mite behavior, such as dispersion in response 
to sulfur residues, may have an impact on mite populations.  However, spatial analyses of 
aggregation of mites among leaves have been inconclusive, potentially due to dispersion at a 
scale smaller than individual leaves.   
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Nonetheless, several conclusions and practical management recommendations can be made 
based on the results of 10 location-years of trials.  Later application timings of sulfur are 
associated with the most severe outbreaks of mites.  Generally this outbreak occurs after sulfur 
applications cease, lagging behind the last sulfur application by 10 to 21 days.  The rate of mite 
increase and potential for cone damage is greatest when sulfur is applied after 15 June, and 
multiple miticide applications may be needed to achieve control when sulfur is used after this 
date (data not presented).  Negative side-effects of sulfur on predatory arthropods are most 
obvious with predatory mites; effects on other predators appear transient or minor.  Importantly, 
mite outbreaks occurred in most treatments in most trials at levels that growers typically would 
not tolerate, but the outbreak tended to be most severe when sulfur was applied later.  Obviously, 
the success or failure of biological control of spider mites is more complicated than simply the 
timing of sulfur fungicide applications.  Nonetheless, sulfur-induced mite outbreaks can be 
minimized by applying sulfur as early as possible in spring, preferably before 15 May, or early 
June at the latest.   
 
 
Table 1. Mean seasonal density (±SEM) of arthropods per hop leaf in relation to fungicide treatment, WA 
  Fungicide treatment (mean ± SEM per leaf) 
   Sulfur timing  
Year Arthropod Water Early Mid Late Very late Synthetic 
2007 P. humuli 7.30  ± 4.46 2.46  ± 1.20 4.12  ± 1.96 5.16  ± 2.74 3.60  ± 2.05 7.27   ± 3.65 
 Phytoseiidae 0.14  ± 0.08 0.06  ± 0.03 0.10  ± 0.06 0.09  ± 0.04 0.08  ± 0.04 0.03   ± 0.02 
 T. urticae 15.45 ± 4.40 17.11 ± 5.06 30.7  ± 10.7 32.6  ± 15.1 20.20 ± 6.33 16.14 ± 6.11 
2008        
 P. humuli 2.76  ± 0.72 3.46   ± 0.85 2.96  ± 0.90 2.39  ± 0.70 2.29  ± 1.00 2.86  ± 0.85 
 Phytoseiidae 0.35  ± 0.13 0.31   ± 0.12 0.34  ± 0.14 0.24  ± 0.09 0.28  ± 0.10 0.23  ± 0.09 
 T. urticae 10.19 ± 3.75 15.03 ± 6.53 16.55 ± 5.17 21.29 ± 6.71 23.34 ± 8.93 17.32 ± 6.35 
2009        
 P. humuli 23.52 ± 8.98 12.23 ± 4.57 17.06 ± 6.75 17.34 ± 6.93 31.8  ± 12.5 24.74 ± 9.29 
 Phytoseiidae 0.40  ± 0.22 0.59   ± 0.27 0.55  ± 0.31 0.26  ± 0.11 0.49  ± 0.27 0.45   ± 0.28 
 T. urticae 46.1  ± 17.7 38.60 ± 14.7 34.9  ± 13.0 64.9  ± 33.7 54.8  ± 22.6 43.80 ± 17.0 

 
Literature Consulted 
1. Gent et al. 2009. J. Econ. Entomol. 102:274-286. 
2. James, D.G. and T.S. Price. 2004.  J. Chem. Ecol. 30:1613-1628. 
3. Prischmann et al. 2005. Biol. Control. 33:324-334.  
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Figure 1. Motile spider mite populations in the lower (A, C, E) and upper hop canopy (B, D, F) in 2007 
(A and B), 2008 (C and D), and 2009 (E and F) in relationship to fungicide treatments.  The dashed line 
in A to D represents an approximate action threshold for spider mites on hop.  Trials were conducted in an 
experimental yard near Corvallis, Oregon. Error bars are omitted to increase legibility of the figures. 
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Section III  
Field Crop Pests 
 

ORGANIC CONTROL OF CORN EARWORM 
 

A.S.  Schreiber 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 and Dow AgroSciences along with growers and processors of organic sweet corn, we 
initiated a trial to answer the efficacy and use pattern questions. We started with 16 treatments, 4 
products, 2 application types, 4 different water volumes, 2 tank mixes and 3 application timings 
(Table 1). From the 2008 data we identified the promising products and use patterns and looked 
at them more intently in 2009 (Table 2). We are in the process of designing a 2010 protocol for 
large scale trial work.   
 
In 2008 we identified a tank mix of Gemstar at 4 oz/A and Entrust at 1 oz/A with a 3 day 
application interval as being the best treatment. Followed closely by Entrust at 2 oz/A at a 7 day 
interval and Gemstar at 4 oz/A and a 3 day interval. All treatments in the 2008 trial showed a 
significant level of control compared to the untreated check. In 2009 a rotation of Entrust at 
1oz/A and Gemstar at 4 oz/A again proved to be the best treatment with no significant difference 
between the rest of the treatments. Again all treatments were significantly different from the 
untreated check 
 
 
 
                                
 
 
 
 
 
 
 

mailto:aschreib@centurytel.net
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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 

                     
 
Section IV 
Potato Pests 
 

MANAGEMENT OF POTATO VIRUSES AND VECTORS 
 

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

jalvarez@uidaho.edu 
 
 

The experiment was conducted at the University of Idaho, Kimberly Research and Extension 
Center.  The experiment consisted of 11 insecticide foliar treatments and one control replicated 

mailto:jalvarez@uidaho.edu
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four times in a randomized complete block design.  Individual treatment plots were four rows (36 
inch row spacing) wide by 25 ft long with 5 ft alleyways separating the plots (see Tables 1 for 
rates and application methods for each treatment).  The experiment was planted on May 7 using 
hand-cut Russet Burbank potato seeds G2.  

Green peach aphids (GPA) were mass reared in growth chambers on Chinese cabbage 
plants.  Aphids became viruliferous after feeding on an infected Potato virus Y (PVYo) tobacco 
plant.  Aphids were then released into the center two rows of each individual test plot on June 30  
(20 aphids/plot). Potato aphids (PA) from naturally occurring populations and GPA were 
counted by non-destructively sampling five plants in the center two rows of each plot for a total 
of 20 plants per treatment.  Aphid counts were taken at weekly intervals for nine weeks from 
June 24 – Aug 18.  Foliar insecticides were sprayed on July 07.  ELISA tests were conducted on 
5 randomly selected plants /plot (middle two rows) before and after insecticide application.  The 
last ELISA testing was conducted on Aug 8. 

The number of aphids is presented as average per plot (5 plants per plot).  Data were 
analyzed using analysis of variance and the treatment means were separated using LSD (α = 
0.05).  Statistical analyses were performed in Statistix using Proc GLM (version 9, Tallahassee, 
Florida).  Results are presented in the tables below.  

 
Table 1. Treatment list and rates. 

Treatment Amount of Pesticide / Acre 
1 Untreated Control   
2 CMT 560 6.0 oz 

3 Movento 240 SC                             
DYNE-AMIC 

4.0 oz                      
0.25% V/V 

4 Movento 240 SC                             
DYNE-AMIC 

5.0 oz                      
0.25% V/V 

5 
Movento 240 SC                             
Ammonium Sulfate                         
DYNE-AMIC 

5.0 oz                      
32.0 oz.                    

0.25% V/V 
6 CMT 560                       

Baythroid XL              
6.0 oz                      
2.8 oz 

7 
Movento 240 SC                             
Provado 1.6                               
DYNE-AMIC 

5.0 oz                      
2.8 oz.                     

0.25% V/V 

8 
Movento 240 SC                             
Baythroid XL                              
DYNE-AMIC 

5.0 oz                      
2.8 oz.                     

0.25% V/V 

9 
Movento 240 SC                             
Provado 1.6                                    
Baythroid XL                               
DYNE-AMIC 

5.0 oz                      
3.0 oz                      
2.0 oz.                     

0.25% V/V 

10 
Movento 240 SC                             
Provado 1.6                                    
Baythroid XL                               
DYNE-AMIC 

5.0 oz                      
3.8 oz                      
2.8 oz.                     

0.25% V/V 
11 Fulfill 5.50 oz 

12 Beleaf                                             
NIS 

2.8 oz                      
0.25% V/V 

        

Table 2. Number of Green Peach Aphids (GPA) / 5 plants 
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*Counts are presented as average number of green peach aphids per plot (5 plants per plot). Treatment means were 
separated using LSD. Treatment means with the same letters are not significantly different from each other (α = 
0.05). BA = Cumulative number of aphids before insecticide application. AA = Cumulative number of aphids after 
insecticide application. 

 

Treatment 6/24 6/30 7/7 7/8 7/13 7/23 7/28 8/4 8/11 8/18 BA AA Total 

1 
Untreated 
Control 0b 4a 2.5b 6.25ab 3.5ab 0.25a 1.5ab 2ab 1a 0.5a 26.0 60.0 86.0 

2 CMT 560 0b 4.25a 3ab 4.25bc 1.5b 0.75a 0.75bc 1.25ab 0.75a 0.25a 29.0 38.0 67.0 

3 
Movento 240    
DYNE-AMIC 0b 1a 1.75b 3bcd 5.75a 0.75a 0c 1.5ab 0.25a 0.75a 11.0 48.0 59.0 

4 

Movento 240 
SC                   
DYNE-AMIC 1a 2.75a 1.75b 4.25bc 3.25ab 0.5a 0.5bc 1ab 0a 0.25a 22.0 39.0 61.0 

5 

Movento 240    
Ammonium 
Sulfate             
DYNE-AMIC 0b 2.25a 2.75ab 1.75cd 1.5b 0.25a 0.25bc 0.75ab 0.25a 0.25a 20.0 20.0 40.0 

6 
CMT 560          
Baythroid XL    0b 3.75a 3.5ab 1.25cd 1.5b 0a 0.75bc 1ab 0.5a 0a 29.0 20.0 49.0 

7 

Movento 240 
Provado 1.6     
DYNE-AMIC 0b 2.5a 2.25b 2.25cd 4.5ab 0.5a 0c 0.25b 0a 0a 19.0 30.0 49.0 

8 

Movento 240    
Baythroid XL    
DYNE-AMIC 0b 4a 2.5b 2cd 3.5ab 0.5a 2.25a 2.5a 0.25a 1a 26.0 48.0 74.0 

9 

Movento 240    
Provado 1.6     
Baythroid XL    
DYNE-AMIC 0b 4a 4ab 9.5a 1.5b 0a 0.25bc 2.5a 0.75a 0.25a 32.0 59.0 91.0 

10 

Movento 240    
Provado 1.6     
Baythroid XL    
DYNE-AMIC 0b 3a 3.5ab 2.75bcd 1.75b 0.75a 0c 0.75ab 1a 0.25a 26.0 29.0 55.0 

11 Fulfill 0b 2.75a 6.25a 3.75bcd 4ab 0.5a 0.75bc 0.5ab 0.25a 0a 36.0 39.0 75.0 

12 
Beleaf              
NIS 0b 3.75a 5.25ab 0d 1.25b 0.25a 0c 0.25b 0.25a 0a 36.0 8.0 44.0 
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* Counts are presented as average number of green peach aphids per plot (5 plants per plot).  Treatment means 
were separated using LSD. Treatment means with the same letters are not significantly different from each other 
(α = 0.05). BA= Cumulative number of aphids before insecticide application. AA= Cumulative number of aphids 
after insecticide application. 

Table 3. Number of Potato Aphids (PA) / 5 plants         
Treatment 6/24 6/30 7/7 7/8 7/13 7/23 7/28 8/4 8/11 8/18 BA AA Total 

1 
Untreated 
Control 0.25ab 1.5ab 1b 2.5a 0b 0.25ab 0.25ab 0b 0 0b 11.0 12.0 23.0 

2 CMT 560 0.5ab 4a 0.5b 0b 0b 0b 0b 0.25b 0 0b 20.0 1.0 21.0 

3 
Movento 240 SC    
DYNE-AMIC 0b 1.75ab 0.25b 0b 0b 0b 0b 0b 0 0.25ab 8.0 1.0 9.0 

4 
Movento 240 SC    
DYNE-AMIC 1a 0.25b 0.25b 1b 0.75a 0b 0.25ab 0b 0 0.5a 6.0 10.0 16.0 

5 

Movento 240 SC    
Ammonium 
Sulfate                   
DYNE-AMIC 0b 0.75b 0.25b 0.25b 0.25ab 0b 0b 0b 0 0b 4.0 2.0 6.0 

6 
CMT 560               
Baythroid   0b 0.5b 0.75b 0.25b 0.25ab 0b 0.25ab 0.25b 0 0b 5.0 4.0 9.0 

7 

Movento 240 SC    
Provado 1.6           
DYNE-AMIC 0b 0.5b 0.75b 0.5b 0.25ab 0.25ab 0b 0b 0 0.25ab 5.0 5.0 10.0 

8 

Movento 240 SC    
Baythroid               
DYNE-AMIC 0b 0.5b 0.25b 0.25b 0b 0.5a 0b 1a 0 0b 3.0 7.0 10.0 

9 

Movento 240 SC    
Provado 1.6           
Baythroid               
DYNE-AMIC 0b 0.5b 0.25b 0.75b 0.25ab 0.25ab 0.5a 0b 0 0b 3.0 7.0 10.0 

10 

Movento 240 SC    
Provado 1.6           
Baythroid               
DYNE-AMIC 0b 1.75ab 0.5b 0.5b 0.5ab 0.25ab 0b 1a 0 0b 9.0 9.0 18.0 

11 Fulfill 0.25ab 0.25b 0.75b 0.5b 0b 0b 0.25ab 0b 0 0b 5.0 3.0 8.0 

12 
Beleaf                    
NIS 0b 0.5b 2.5a 0b 0.5ab 0b 0b 0.25b 0 0b 12.0 3.0 15.0 
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Table 4. Percentage of PVY before and after insecticide application 

# Treatment Initial PVY Cumulative 
PVY 

1 Untreated Control 0 25 

2 CMT 560 0 10 

3 Movento 240 SC+ DYNE-AMIC 0 15 

4 Movento 240 SC+DYNE-AMIC 0 15 

5 Movento 240 SC +Ammonium Sulfate+ DYNE-AMIC 0 5 

6 CMT 560+ Baythroid XL              0 10 

7 Movento 240 SC+ Provado 1.6 + DYNE-AMIC 15 20 

8 Movento 240 SC+Baythroid XL+DYNE-AMIC 5 20 

9 Movento 240 SC + Provado 1.6 + Baythroid XL+ DYNE-AMIC 10 25 

10 Movento 240 SC + Provado 1.6 + Baythroid XL+ DYNE-AMIC  0 10 

11 Fulfill 0 10 

12 Beleaf + NIS 0 0 
 
 
 
Section IV. 
Potato Pests 
 

MANAGEMENT OF POTATO APHID VECTORS USING PRE-PLANT INSECTICIDES 
 

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

jalvarez@uidaho.edu 
 
 
The experiment was conducted at the University of Idaho, Kimberly Research and Extension 
Center.  The experiment consisted of 7 pre-planting treatments (6 in furrow at planting and 1 
seed treatment) and two untreated controls (Treatment 2 consisted of an untreated control clean 
of Colorado potato beetle) replicated four times in a randomized complete block design.  
Individual treatment plots were four rows (36 inch row spacing) wide by 25 ft long with 5 ft 
alleyways separating the plots (see Tables 1 for rates and application methods for each 
treatment).  The experiment was planted on May 7 using hand-cut Russet Burbank potato seeds 
G2.  

Green peach aphids (GPA) and potato aphids (PA) from naturally occurring populations 
were counted by non-destructively sampling five plants in the center two rows of each plot for a 
total of 20 plants per treatment.  Aphid counts were taken at weekly intervals for nine weeks 
from June 24 – Aug 18.   

The number of aphids is presented as average per plot (5 plants per plot).  All plots were 
harvested on September 17, 2009 and yield and grade was evaluated in Aberdeen following the 
USDA standards for potatoes (USDA #1, USDA#2, discards, and total yield in pounds).  Data 

mailto:jalvarez@uidaho.edu
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were analyzed using analysis of variance and the treatment means were separated using LSD (α 
= 0.05).  Statistical analyses were performed in Statistix using Proc GLM (version 9, 
Tallahassee, Florida).  Results are presented in the tables below.  

 
Table 1. Treatment list and rates 

 Treatment  Product Formulation 
Rate unit          

(IFAP= fl.oz./A     
ST=fl.oz./cwt) 

Timing 

1 Untreated Control       
2 Aphid untreated       
3 Temik 15G GR 20 lb/A IFAP 

4 Admire Pro Systemic pro SC 7 IFAP 

5 Admire Pro Systemic pro SC 8.7 IFAP 

6 Admire Pro Systemic pro + Temik 15G SC +GR 7 + 20 lb/A IFAP 

7 Belay F 12.0 IFAP 

8 Belay F 0.6 ST 

9 Platinum F 8.0 IFAP 

 
 

Table 2. Number of GPA and PA / 5 plants.          
Treatment 6/24 6/30 7/7 7/13 7/23 7/28 8/4 8/11 8/18 BA AA Total 

1 Untreated Control 0.0 0.0 1.25a 0.25a 0.5ab 0.25ab 0.25a 0b 0.0 6 4 10 
2 Aphid untreated 0.0 0.0 0.25a 0.75a 1.25a 0.25ab 0.75a 0.75a 0.0 4 12 16 
3 Temik 15G 0.0 0.0 0.25a 0.5a 0.5ab 0.25ab 0.75a 0b 0.0 3 6 9 
4 Admire Pro 0.0 0.0 0.0 0.25a 0.5ab 0.5ab 0a 0b 0.0 1 4 5 
5 Admire Pro 0.0 0.0 0.0 0a 0.25b 0.5 0a 0b 0.0 0 3 3 
6 Admire Pro        

Temik 15G 0.0 0.0 0.0 0.5a 0.5ab 0b 0a 0b 0.0 2 2 4 
7 Belay 0.0 0.0 0.0 0.75a 0.5ab 0.75a 0.5a 0.25ab 0.0 3 8 11 
8 Belay 0.0 0.0 0.75a 1a 0.5ab 0b 0.25a 0.25ab 0.0 7 4 11 
9 Platinum 0.0 0.0 0.0 0.5a 0.75ab 0.5ab 0.5a 0b 0.0 2 7 9 

*Counts are presented as average number of green peach aphids per plot (5 plants per plot).  Treatment means 
were separated using LSD. Treatment means with the same letters are not significantly different from each other 
(α = 0.05). BA= Cumulative number of aphids before insecticide application. AA= Cumulative number of aphids 
after insecticide application. 
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Virtually all economic infestations of mites (two-spotted spider mites) on potatoes in North 
America occur in the Columbia Basin of Washington and Oregon.  Occasionally mite outbreaks 
on potatoes occur in other regions of Oregon and in Idaho.  Mite infestations should be managed 
in the same manner throughout the Pacific Northwest, however, the decision of whether and 
when to scout for mites on potatoes outside of the Columbia Basin must be based on local 
conditions and risk of mite outbreak.   
 
Historically mites were controlled almost exclusively with propargite (Comite).  Recently, 
spiromesifin (Oberon) was registered for use against mites on potatoes and a year later, 
bifenazate (Acramite) was registered for the same use pattern.  A third product, hexythiazox 
(Onager) is expected to be registered in time for the 2010 use season.  Historically, all miticides 
applications were made by air.  There is great interest within the potato industry to use new 
products via chemigation. 
 
There is very little research conducted on mites on potatoes and little is known about what causes 
outbreaks and natural enemies; no economic threshold exists for the pest on potatoes.  The 
following report covers information on newly developed use patterns for new miticides for 
potatoes. 
 
This potato mite trial consisted of 4 products; Oberon, Onager, Acramite and a experimental 
miticide. Different rates and adjutants were used in each treatment. Treatment application types 
were ground application at 30 gal/A and chemigation at 4073 gal/A.  
 
The trial was initiated on July 28th at a location with mite population just below an action 
threshold. Mite pressure was low but did build during the season. All of the treatments kept mite 
populations under the economic threshold and were significantly different from the untreated 
check. There was no significant difference between the treatments and the chemigation 
applications preformed just as well as the ground applications. 
 
 

2009 Mite on Potato Trial Results 

 
 

                             

Description mite mite mite mite mite mite mite Total 
mite

Rating Date Jul-28-09 Jul-31-09 Aug-3-09 Aug-6-09 Aug-11- Aug-17- Aug-25-
Rating Unit NUMBERNUMBERNUMBERNUMBER NUMBER NUMBER NUMBER
Days After First/Last Applic. 0     0 3     3 6     6 9     9 14    14 20    20 28    28

Trt Treatment Rate Of  Method of 
Application                 

No. Name Appli Cation   1 2 3 4 5 6   7 8 
1 UNTREATEDCHECK       2a 4a 9a 11a 8a 5 a 2 a 38a 
2 OBERON 8 FL OZ/A  Ground 3a 1b 0b 1b 0b 0 b 0 b 2b 
3 ONAGER 16 FL OZ/A  Ground 3a 1b 1b 1b 1b 0 b 0 b 3b 

 COC 0.5 % V/V  Ground                 
4 EXPERAMENTAL 4 FL OZ/A  Ground 3a 1b 0b 1b 0b 0 b 0 b 2b 

 COC 0.5 % V/V  Ground                 
5 OBERON 12 OZ/A  Ground 4a 1b 0b 1b 0b 0 b 0 b 3b 
6 OBERON 12 OZ/A  Ground 2a 1b 1b 0b 0b 0 b 0 b 2b 

 NIS 0.25 % V/V  Ground                 
7 ACROMITE 16 OZ/A  Ground 1a 1b 0b 1b 1b 0 b 0 b 3b 
8 ONAGER 16 FL OZ/A  Chemigation 2a 1b 1b 1b 0b 1 b 0 b 3b 
9 OBERON 12 OZ/A  Chemigation 1a 1b 0b 0b 0b 0 b 0 b 2b 
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Section IV     
Potato Pests 
 

CONTROL OF BEET LEAFHOPPERS ON POTATOES WITH INSECTICIDES 
 

A. S.  Schreiber and P. Coleman 
Agriculture Development Group, Inc. 

2621 Ringold Road, Eltopia, WA 99330 
509 266 4348 

aschreib@centurytel.net 
 
 

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).   
 
Methods 
Efficacy of the insecticides was determined by taking counts of the insects within each plot.  
BLH counts were collected using a sweep net through July 22.  
 
In order to determine the relationship between insect populations and disease incidence, 
leafhoppers were introduced into cages and purple-top disease was assessed on the potatoes after 
all insecticide applications had been completed.  The insect cages were approximately 6 feet long 
and 2.5 feet high, large enough to cover 5 potato plants within each plot.  Cages were constructed 
of fiberglass rods covered by insect netting.  Ends of the netting were buried in the soil to 
prevent insects from escaping. 
 
BLH were collected from the wild and introduced into cages within each of the treated plots.  
Previous research by Dr. Joe Munyaneza found that most wild populations of BLH are carriers of 
BLTVA, Beet Leafhopper-Transmitted Virescence Agent (pers. comm.)  A visual inspection of 
the potato canopy was used to determine the incidence of purple top disease.  Rating was done 
on the plants inside the cages, and on the plants outside the cages but within the plots.  
Symptoms of purple top include a pale purple color in the apical leaves, shortened internodes, 
and distorted growth, including curled leaves.  Only plants with at least two of the symptoms 
were rated as positive for purple top.  
 
2009 Results 
In this trial Belay was applied at a high and low rate as a foliar spray and in furrow and was 
compared to Venom and Admire Pro in furrow and Asana, Actara, Beleaf and Leverage as foliar 
sprays, CruiserMaxx as a seed treatment.  The foliar sprays were applied three times.  
 
If one looks at the number BLH collectively sampled through July 14, all insecticidal treatments 
had significantly fewer BLH, Table 1.  Belay at planting, Venom at planting and Beleaf 
treatments had significantly fewer BLH but eight days later this was not true.  In the case of 
Belay and Venom, we believe these products were providing some control of BLH but by mid 

mailto:aschreib@centurytel.net
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July the titer of toxicant in the plant tissues was declining to the point that it no longer provided 
control of the pest. 
 
The total number of BLH collected through July 22 are presented in Table 2.  The untreated 
check had the most leafhoppers collected and all insecticide treatments had lower numbers of 
BLH; however only the foliar sprays of Belay at both rates, Asana, Cruiser Maxx, Admire, 
Actara and Leverage were significantly lower than the untreated check.   
 
This is the second year we have shown efficacy with CruiserMaxx against BLH.  This is the first 
time we have seen evidence of efficacy using Belay as a foliar spray and as an in furrow product.  
This is the first data demonstrating efficacy against BLH using Venom.  This is the first time we 
have seen efficacy against BLH using Admire.  However, it appeared that while each of these 
products provided control of BLH, there is a finite period of production provided by each active 
ingredient and each use pattern.  Additional work is needed in order to more clearly elucidate the 
exact use pattern for each product. 
 
Table 1.  Number of Beet Leafhoppers collected. 
Treatment   July 14 July 22 
UNTREATED 
CHECK    6.5 8.5 

BELAY 3 FL OZ/A 1.5 2.8 
BELAY 2 FL OZ/A 2.5 4.3 
BELAY 12 FL OZ/A 3.3 5.5 
ASANA 
(STANDARD) 4 FL OZ/A 0.0 0.3 

CRUSER 
MAX 0.22 FL 

OZ/Cwt 1.5 2.3 

ADMIRE 6 FL OZ/A 3.0 4.0 
VENOM 1.5 LB/A 2.8 5.5 
ACTARA 1.5 OZ/A 0.5 2.0 
BELEAF 2.8 OZ/A 3.8 5.3 
LEVERAGE 3 FL OZ/A 0.3 0.3 
 
Table 2.  Incidence of purple top disease, as percent of plants infected. 
Treatment   Aug 22
UNTREATED 
CHECK    1.9 

BELAY 3 FL OZ/A 1.4 
BELAY 2 FL OZ/A 1.4 
BELAY 12 FL OZ/A 1.5 
ASANA 
(STANDARD) 4 FL OZ/A 0.3 

CRUSER 
MAX 0.22 FL OZ/Cwt 0.3 

ADMIRE 6 FL OZ/A 0.5 
VENOM 1.5 LB/A 0.6 
ACTARA 1.5 OZ/A 0.8 
BELEAF 2.8 OZ/A 1.3 
LEVERAGE 3 FL OZ/A 0.1 
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Section V 
Pests of Wine Grapes and Small Fruit Pests 

 
EFFECTS OF SIX VINEYARD FUNGICIDES ON THE  

JUVENILE PREDATORY MITE TYPHLODROMUS PYRI 
 

Angela Gadino, Vaughn Walton and Amy Dreves 
Oregon State University, Department of Horticulture 

4127 Ag and Life Sciences 
Corvallis, OR 97331 

gadinoa@hort.oregonstate.edu 
 

 
Fungicide programs in western Oregon vineyards are believed to contribute to secondary 

pest outbreaks of the rust mite Calepitrimerus vitis (Nalepa).  Laboratory bioassays were 
conducted to assess the effects of six vineyard fungicides on Typhlodromus pyri Scheuten 
(Acari:Phytoseiidae), a key predator mite of C. vitis.  Fungicides tested were micronized sulfur 
(92%), whey powder (milk bi-product), manganese ethylenebisdithiocarbamate (75%, 
mancozeb), boscalid (plus pyraclostrobin, 38%), myclobutanil (40%) and paraffinic oil (97.1%) 
at three different rates (recommended label rate, 1.0X increase and 2.0X increase), a water spray 
and check (no spray) were also included. Fungicide dilutions were directly sprayed onto juvenile 
(0-3d) T. pyri with a Potter Precision Spray Tower.  The effects of each treatment were assessed 
at specified days after treatment (DAT) in order to assess direct mortality, fecundity and 
oviposition per female. 

 
Results indicate that five of the six fungicides tested can be classified as non-toxic to 

juvenile T. pyri as levels of mortality were less than 50% for all rates at 7 DAT.  Paraffinic oil 
was the single fungicide which showed direct mortality greater than 50% at 1 DAT for all three 
rates, and were significantly different from the check.  Sub-lethal effects were more pronounced 
among the fungicides tested. Significant decreases were seen in the sulfur (1.0x rate) and 
mancozeb (1.0x, 2.0x rate) treatments compared to the check.  The percent fecundity reduction 
relative to the check was highest in the sulfur (28%, 51.2%), myclobutanil (24.7%, 45.7%) and 
mancozeb (21.8%, 83.2%, 70%) treatments at label rate, 1.0x rate and 2.0x rate, respectively.  
Whey powder and boscalid showed no significant differences, at all three rates, from the check 
and a low percent reduction in fecundity relative to the check. Fecundity comparisons across 
fungicides of similar rates, did show treatment differences at the 1.0x rate (P ≤ 0.001) and 2.0x 
rate (P ≤ 0.05).  These results can be utilized as guidelines in vineyard IPM practices to enhance 
predator mite populations for biological control.   
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 Mean % mortality (± SEM)   
DAT Treatment Sulfur Check 

 Rate (g/l) 5.40 7.20 9.50  
3  24.0 ± 5.0a 26.7 ± 5.6a 30.7 ± 6.7a 13.3 ± 3.1a 
      
   Whey  Check 
  12.0 18.0 24.0  

3  21.3 ± 7.7a 28.0 ± 4.9a 16.0 ± 5.4a 15.1 ± 4.5a 
      
   Boscalid  Check 
  0.94 1.42 1.89  

3  26.7 ± 6.9a 9.3 ± 3.4b 22.7 ± 4.9a 8.0 ± 3.3b 
      
   Myclobutanil  Check 
  0.30 0.45 0.60  

3  12.0 ± 4.4a 18.6 ± 3.9a 20.0 ± 2.1a 20.0 ± 4.7a 
      
   Manzate  Check 
  2.40 3.60 4.80  

3  29.3 ± 11.6a 37.3 ± 10.4a 32.0 ± 16.5a 12.0 ± 3.1a 
      
   Paraffinic oil*  Check 
  15.0 22.5 30.0  

3  89.3 ± 5.4a 94.7 ± 5.3a 100 ± 0a 9.3 ± 4.9b 
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Section V 
Soil Arthropods 

 
BLACK VINE WEEVIL CONTROL ON STRAWBERRY, 2009 

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

Washington State University 
Mount Vernon Northwestern Research and Extension Center 

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

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

Rough strawberry root weevil lab bioassay.  Rough strawberry root weevils were collected 
from ‘Totem’ strawberry located in Woodland, WA, 25 June 2009.  Treatments consisted of 
Actara™ (thiamethoxam at 4 oz/acre), Avaunt™ (indoxacarb at 6 oz/acre), Discipline™ 
(bifenthrin at 6.4 fl oz/acre), Leverage 2.7™ (imidacloprid/cyfluthrin at 3.75 fl oz/acre), Voliam 
flexi™ (thiamethoxam/chlorantraniliprole at 7 oz/acre) and an untreated check.  Individual 
trifoliate strawberry leaves were inserted into water-filled vials, plugged with a cotton dental roll, 
dipped in respective deionized water-insecticide solutions for approximately 5 seconds, placed 
into 5-inch diameter Petri dishes and allowed to air-dry before five weevils were placed in each 
arena.  Each treatment tested a total of thirty weevils, divided equally among six Petri dish leaf 
arenas held at room temperature.  After 1 day posttreatment, percent mortality for experimental 
Voliam flexi, Leverage and Actara was significantly different from the untreated check (Table 
1).  At 4 DAT, 83 and 100 percent mortality was measured for Leverage and Voliam flexi, 
respectively.  Between 4 and 7 DAT, 90-100 percent mortality was observed for Actara, Avaunt, 
Discipline and Leverage compared with 7 percent mortality for the untreated check. 
 

 
A second bioassay was conducted with the rough strawberry root weevils collected from the 
Woodland location on 15 July 2009 after the same method described above.  These data showed 
faster activity to the same population of root weevils when exposed to the same treatments 
(Table 2).  By 2 DAT all of the insecticide treated weevils were dead with 3% mortality for the 
untreated check individuals.  Despite these differences in percent mortality between treatment 
times or presence or absence of adult weevils on or under foliage/crowns in strawberry fields, the 
results of drench, sprench and foliar treatments with the registered neonicotinoids or their 

Treatment Rate/acre 1 DAT 4 DAT 7 DAT
Actara 25WG 4 oz 53ab 60b 90a
Avaunt WG 6 oz 27bc 53b 100a
Discipline 2EC 6.4 fl oz 23c 63b 100a
Leverage 2.7 3.75 fl oz 53ab 83a 100a
Voliam flexi 7 oz 73a 100a
Untreated check 3c 7c 7b

Table 1.  Rough strawberry root weevil bioassay 1, 2009

Mean within columns followed by the same letter are not significantly different 

Percent Mortality

(Tukey HSD test, P<0.05).

mailto:tanigosh@wsu.edu
mailto:spitler@wsu.edu
mailto:mitehunter1@hotmail.com
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combinations with pyrethroids support empirical results obtained by progressive IPM fieldmen 
and growers who believe in the long term, selective residual of these compounds.  
 
Foliar and soil efficacy of registered and several new mode of action (MOA) insecticides have 
and will continue to provide more sustained tactics to disrupt the larval and adult life stages of 
the root weevil complex common to strawberry (Otiorhynchus spp.) through IRM programs.  
Avaunt (indoxacarb), a new MOA chemistry is being considered along with a similar compound 
Alverde™ (metaflumizone) for an IR-4 strawberry and caneberry projects for 2010.  Avaunt is 
registered on cranberry for root weevils and worms. 
 
 

 
 

 
Section V. 
Pests of Wine Grape & Small Fruit Pests 

 
SUGAR DIET EFFECTS ON PARASITOID BEHAVIOR AND PHYSIOLOGY 
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1 Entomology Program, 2 Integrated Plant Protection Center,  
Oregon State University, Corvallis, Oregon 

3 USDA ARS, Horticultural Crops Research Laboratory,  
3420 NW Orchard Ave  

Corvallis, OR 97330 

jana.lee@ars.usda.gov 
  
  
 The parasitic wasp, Apanteles aristoteliae Viereck (Hymenoptera: Braconidae), has been 
identified as the dominant parasitoid of the orange tortrix, Argyrotaenia franciscana 
(Walsingham) (Lepidoptera: Tortricidae) in small fruit cropping systems. Biological control 
potential of parasitic wasps in the field is expected to increase when sugar or nectar sources are 
provided by increasing longevity and replenishing carbohydrate reserves. The objective of this 
study was to quantify the effects of sugar feeding on A. aristoteliae physiology, olfactory 
orientation, and parasitism behavior.  
  

Treatment Rate/acre 1DAT 2DAT
Actara 25WG 4 oz 87b 100a
Avaunt WG 6 oz 100a
Discipline 2EC 6.4 fl oz 100a
Leverage 2.7 3.75 fl oz 100a
Voliam flexi 7 oz 97ab 100a
Untreated check 0c 3b

different (Tukey HSD test, P<0.05).

Percent Mortality

Mean within columns followed by the same letter  are not significantly 

Table 2.  Rough Strawberry root weevil bioassay 2, 2009

mailto:jana.lee@ars.usda.gov
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 Female wasps were sugar starved for 20 hours and then were fed a diet of water, 10% 
sucrose solution, or 25% sucrose solution. Levels of glycogen, fructose, and total sugars were 
highest among females fed 25% sugar solution and lowest for those fed water. In an 
olfactometer, wasps which had fed on sugar were more likely to choose host cues, while wasps 
which fed on water were more likely to choose food cues (Figure 1). In the short term, diet 
treatment did not affect the number of eggs laid, number of larvae parasitized, or number of 
larvae superparasitized. However, wasps which oriented towards host cues trended towards 
higher levels of parasitism activity (Table 1).  
 
Figure 1. Wasp preference for food or host cues in an olfactometer. Stars denote significance. 

 
 

 Table 1. Means ± SE and ANOVA on the effect of treatment and olfactometer choice on 
parasitism behavior. 
 

 # Eggs Laid # Larvae 
Parasitized 

# Larvae 
Superparasitized 

Starved 4.65 ± 0.83 3.81 ± 0.65 0.70 ± 0.22 
10% Sucrose 6.55 ± 0.91 5.0 ± 0.65 1.28 ± 0.26 
25% Sucrose 6.10 ± 0.88 4.88 ± 0.69 1.12 ± 0.22 
d.f. 2, 120 2, 120 2, 120 
F 1.33 0.99 1.71 
P 0.269 0.372 0.185 
No Choice 4.78 ± 0.62 3.86 ± 0.49 0.78 ± 0.15 
Host 7.2 ± 0.88 5.57 ± 0.63 1.41 ± 0.25 
Food 5.25 ±1.86 4.33 ± 1.42 0.83 ± 0.51 
d.f. 2, 120 2, 120 2, 120 
F 2.67 2.24 2.57 
P 0.073 0.11 0.08 
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SPIDER MITE CONTROL ON RED RASPBERRY, 2009 

 
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 
 
 

Field trials. 
On 28 July 2009, a pretreatment sample of 20 leaflets/plot were taken from a ‘Willamette’ field 
scheduled to be removed after harvest in the Northwood area of Lynden, WA.  The population of 
twospotted spider mite, Tetranychus urticae (TSSM) had exceeded our provisional economic 
threshold of 25 motile mites/leaflet soon after harvest.  Treatments were applied on 29 July 2009, 
replicated five times and plots measured 30 feet long by 10 feet wide.  Applications were applied 
with a tractor-mounted Rear’s hydraulic plot sprayer equipped to deliver 150 gpa at 1.8 mph with 
2-8004 nozzles on top of the boom, with both vertical arms each equipped with 6-D2-45 
TeeJet™ nozzles at 125 psi.  Acaricides field-tested included experimental Acramite 4SC 
(bifenazate) at 16 fl oz/acre, Savey 50DF (hexythiazox) at 6 oz/acre, Vendex 50WP (fenbutatin 
oxide) at 2 lb/acre, experimental Envidor 2SC (spirodiclofen) at 18 fl oz/acre and UTC.  Motile 
life stage counts were made periodically by randomly collecting 10 terminal leaflets from each 
side of the row, brushing them with a mite’brushing machine onto glass plates coated with a thin 
film of dishing washing detergent.  All data were subjected to ANOVA and means were 
separated by LSD (P = 0.05). 
 
Given an average pretreatment count of 30 motile TSSM/leaflet (Fig. 1), after 3 DAT each 
miticide provided 2-3-fold suppression of the late season populations that were significantly less 
than the UTC density.  At 8 and 17 DAT, Acramite levels were significantly different from the 
other treatments.  Though increasing again by 8 DAT, the other acaricides were nearly 3-4-fold 
less than the untreated check.  Envidor suppression of TSSM was significantly different from 
Vendex and Savey at 17 DAT.  We terminated this trial earlier than planned because the grower 
wanted to replant the field with the ‘Totem’ cultivar. 
 
On 6 August 2009, a similar study with identical experimental design was conducted at the WSU 
NWREC, Mount Vernon, WA on ‘Meeker’ infested with a mixed population of dominantly 
TSSM and subordinate but increasing late season yellow spider mite, Eotetranychus carpini 
borealis, above the economic threshold of 25 motiles per leaflet for red raspberries (Fig. 2).  At 8 
DAT, Acramite and Envidor plots averaged 4.7 and 3.6-fold fewer spider mite per leaflet than 
the UTC.  The study had to be terminated as we needed to cover the 3 acre block with Acramite 
after 8 DAT inorder to contain a rapidly increasing spider mite population that was at 93 motiles 
per leaflet in the untreated check. 

mailto:mitehunter1@hotmail.com
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Fig. 1. Treatment results for TSSM on red raspberry, Lynden, WA, 2009. 
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Fig. 2.  Treatment results for TSSM on red raspberry, Mount Vernon, WA, 2009.  
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Laboratory bioassay. 
A laboratory leaf disc bioassay was conducted with twospotted spider mite females to compare 
the efficacy of the above acaricides and two rates of the insecticide/acaricide Brigade 2EC at 3.2 
and 6.4 fl oz/acre under controlled laboratory conditions.  A Potter Precision Laboratory Spray 
Tower™, calibrated to deliver 2 ml aliquots of acaricide at 50 pKa on the lower surface of red 
raspberry discs 25 mm in diameter.  Leaf discs were then placed upside down on water saturated 
cotton absorbent pads in 88 mm diameter Petri dishes.  Five adult TSSM females were 
transferred from infested red raspberry leaves to each leaf disc.  A total of 90 TSSM females 
were used for each treatment.  They were held at room temperature and examined for percent 
mortality at 1, 2 and 5 DAT.  At 1 DAT, 100% of the TSSM were dead when treated with the 
field rate of 16 fl oz/acre of Acramite 2SC (Fig. 3).  TSSM female mortality at 5 DAT was:  
Vendex (97%), Envidor (89%), Brigade low rate (56%), Brigade high rate (80%), Mustang 
(77%), Mustang MAX (55%), Vendex (97%) and UTC (7%).  The miticidal activity of our 
registered acaricides for red raspberry is excellent, with acceptable control from our field rate of 
Brigade commonly used as the preharvest, broadspectrum clean-up spray.  The marginal 
performance of the lower rate of Brigade and Mustang was expected. 
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Fig. 3.  Twospotted spider mite bioassay, 2009 
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Blueberry aphid field efficacy trials.  On 15 June, compounds were field tested against 
primarily apterous blueberry aphid, Ericaphis fimbriata on 4 blocks arranged in RCB design in 4 
year-old ‘Duke’ blueberry at WSU NWREC.  Each block contained 7 treatments, each with three 
plants.  Treatments were applied with a Solo™ backpack sprayer equipped with a flat fan 8002 
nozzle, at 40 psi, to “run-off”.  Pre and posttreatment evaluations were made by randomly 
selecting three leaves from each “three-plant” plot, then counting living aphids with the naked 
eye.  Compared with results for experimental Movento on excised small fruit foliage, its 2-way 
systemicity and IGR activity on field plants resulted in significantly effective, persistent control 
of blueberry aphid populations from 3 to 20 DAT (Table 1).  All rates and formulation of 
experimental HGW86 were effective and provided significant residual control of blueberry aphid 
populations compared with the untreated check.   
 

 
 
 
 
 
 
 
 
 
 

Treatment Rate/acre Precount 3 DAT 8 DAT 20 DAT
HGW86 10SE 10.1 fl oz 12 6b 2bc 4b
HGW86 10SE 13.5 fl oz 9 4bc 5b 3b
HGW86 10SE 20.5 fl oz 12 3c 6b 1b
HGW86 OD 27 fl oz 10 3c 1c 2b
Movento 240SC 5 fl oz 9 2c 1c
Movento 240SC 8 fl oz 13 3c
Untreated check 12 13a 13a 18a

Treated 15 June.
P<0.05).

                 Mean Aphids/Leaf

Mean within columns followed by the same letter are not significantly different (Tukey HSD test, 

mailto:mitehunter1@hotmail.com
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Pests of Wine Grape & Small Pests 

 
MYCOPHAGOUS LADYBUGS, AN INDICATOR OF POWDERY MILDEW IN VINEYARDS? 
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Powdery mildew is a serious pathogen affecting vineyards.  Sulfur or other 
chemicals are applied when the pathogen is first detected or anticipated.  
Management programs can be initiated based on plant growth stage, 
environment-climate models, and PCR detection using spore traps.  Researchers 
from UC Davis have been investigating the presence of the mycophagous 
ladybug, Psyllobora vigintimaculata, in vineyards as a low-cost monitoring tool 
for powdery mildew.  This ladybug is a voracious consumer of powdery mildew 
spores.  Based upon results from 2008, P. vigintimaculata was commonly 
captured in a variety of crops in the Mid-Willamette Valley.   
 
Objectives 
1. Determine if the presence of mycophagous ladybugs in Mid-Willamette vineyards correlates 
with the presence of spores on trap rods. 
2. Compare the efficiency of white and yellow sticky traps for detecting P. vigintimaculata.   
 
Methods 
White and yellow sticky traps were paired together and 
hung within 10 m of a spore trap in nine vineyards starting 
from 20 April 2009.  Sticky traps were monitored in five 
vineyards from 1 June to 20 August.  In vineyards with 
multiple spore traps, sticky traps were placed in the internal 
row and were directly compared to the spore trap in the 
same area.   
 
The presence of powdery mildew spores was detected by 
PCR.  If a sample was positive, a qPCR was conducted to 
estimate spore load.  Since sticky traps were changed weekly and spore traps were changed twice 
a week, sticky traps were paired with both spore samples taken over the same week for data 
analysis.  A negative and positive spore sample within a week was counted as positive.  If two Ct 
values (PCR cycles to meet threshold) were available within a week, the lowest Ct value (higher 
spore load) was used for analysis. 
 
Does P. vigintimaculata occur when powdery mildew spores are detected? 

Spores present (n,%) Spores absent  
Trap color Yellow  White Yellow White 

Ladybug present 8    7.3% 3     2.8% 6        5.5% 3       2.8% 
Ladybug absent 3    2.8% 8     7.4% 92    84.4% 95    87.2%

Total 11  11 98 98 

Yellow 

White 
sticky trap

Spore 
trap 

mailto:jana.lee@ars.usda.gov
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Psyllobora vigintimaculata and powdery mildew spores were both present or absent in 91.7% of 
yellow sticky traps, and 90% of white sticky traps.  Specifically, 7.3% of yellow and 2.8% of 
white sticky traps had detected P. vigintimaculata when the nearby spore trap had also detected 
powdery mildew.  Most traps, 84.4% and 87.2%, did not capture P. vigintimaculata and likewise 
no spores were detected.   

 
False negatives where spores were present but no P. vigintimaculata appeared accounted for 
2.8% of yellow and 7.4% of white sticky traps.  False positives where no spores were detected 
but P. vigintimaculata were present accounted for 5.5% of yellow and 2.8% of white traps.  
These false positives occurred later in the season and may result from powdery mildew being 
present at a different life stage not detected in the spore trap but could be fed upon by these 
ladybugs.  Alternatively, a false positive may also result from ladybugs feeding on other types of 
powdery mildew on the ground cover or surrounding vegetation.  
 
Does P. vigintimaculata show up early enough with the first spore detection?   
The first ladybug appeared four weeks 
after spores were detected in the 
nearby spore trap (graph).  When 
spores were detected in another 
distant rod trap in the vineyard, there 
was a two month lag before detecting 
the ladybug.  
 
Which trap color more efficiently 
detects P. vigintimaculata? 
Yellow sticky traps collected more P. 
vigintimaculata than white sticky 
traps when spores are present.  
Pearson χ2 = 4.5, df = 1, P = 0.03.    
 
Overall, yellow sticky traps consistently captured more P. vigintimaculata over the season.  
ANOVA for P. vigintimaculata: Yellow vs. white trap F1,176= 20.9, P < 0.001, vineyard site 
F8,176= 1.7, P = 0.093, collection week F16,176= 12.4, P < 0.001, trap type*week interaction 
F16,176= 125, P < 0.001.   
Does abundance of P. vigintimaculata correlate with spore load? 
Data at this point does not point towards a correlation; more samples may be needed to 
determine the relationship.  The Ct value from qPCR indicates the number of PCR cycles needed 
to reach a threshold.  Higher spore loads have lower Ct values.  When both spores (y-axis) and P. 
vigintimaculata (x-axis) were present, a regression with 11 data points was not significant.  F = 
1.8, df = 1, 9, P = 0.21.  When spores were present, a regression with 22 data points was not 
significant.  F = 0.18, df = 1, 20, P = 0.68.   
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Section V 
Pests of Wine Grape & Small Fruit Pests  
 

MEALBUG MONITORING AND MITIGATION IN OREGON VINEYARDS 
 

Amy J. Dreves1, Vaughn Walton, Patty Skinkis 
1Oregon State University, Crop and Soil Science Department 

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

 

Grapevine leafroll viruses (GLRaV’s) occur throughout California, Oregon and Washington 
grape growing regions. Ten species of viruses are the etiological agents of grapevine leafroll 
disease, which is present worldwide and affects most 
grape cultivars. Recently, several vineyards in Oregon 
have been identified with the viruses. Leafroll disease 
reveals a variety of symptoms including: leaf chlorosis and 
discoloration, downward cupping of leaf margins, 
reduction of berry quality and yields (up to 40%), delay in 
fruit maturity, and delay of fruit pigmentation. Leafroll is 
also associated with poor graft union and young vine 
failure.  

Current infestations in Oregon vineyards are low (<5%), but unchecked and rapid vineyard 
expansion and new finds of infection in Southern and Eastern Oregon and Columbia Gorge may 
result in rapid increase of these levels as reported by several scientists. Many developers are 
forced to plant unregistered plant materials that could potentially harbor GLRaV’s or some of the 
known virus vectors.  The use of uncertified plant material during vineyard establishment may 
therefore further exacerbate leafroll spread.  In some cases this expansion is done despite lacking 
clean plant material. Data indicate that levels of leafroll infestation can increase to 100% within 
10 years in blocks where virus vectors are present 
 
Mealybugs (Homoptera: Pseudococcidae) are known vectors of GLRaV’s of grape. Very often 
mealybug infestations can exist in vineyards without detection by growers for one or more years 
after initial infestation.  It is difficult to visually see infestations of mealybugs due to their cryptic 
lifestyle where they often remain hidden within vine trunks, clusters, canopy and roots. The 
pattern of GLRaV vines often resembles patterns of mealybug infestations in a vineyard.  
The following are three closely-related mealybug species found in Oregon:  
 

1) grape mealybug, Pseudococcus maritimus (Ehrhorn)  
2) obscure mealybug, Pseudococcus viburni (Signoret) 
3) longtailed mealybug, Pseudococcus longispinus (Targioni-

Tozzeti)  
 
Of these, the grape mealybug has been found in vineyards throughout the state.  The vine 
mealybug, Planococcus ficus (Signoret), an invasive species, is one of the key insects that is 
noted to cause the spread of GLRaV; and currently is not known to be in Oregon, but continued 
monitoring for this pest is essential as it is virtually impossible to eradicate once established.  

mailto:Amy.Dreves@oregonstate.edu
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The mealybug has spread from the Mediterranean basin to as far north to Mendocino County, 
California, since its first recording from California in 1994. This rapid dispersion can result from 
movement of infested vineyard equipment (e.g., mechanical harvesters, bins, tractors) and 
through sales and movement of infested nursery stock.  Vine leafroll virus need to be managed 
by controlling the movement of the two most important components that cause spread of the 
virus:  First, GLRaV can’t spread if vines do not have the virus, even when vector insects are 
present.  Second, it is believed that elimination of vectors such as the mealybug may halt the 
spread of these viruses.   

Multiple reports have been made by Oregon Wine Industry leaders of large quantities of crop 
and plant materials shipped from virus and vector-infected areas in California vineyards to 
wineries in the Northern Willamette Valley. The above facts highlight the importance of 
monitoring for this important vector in areas at risk of infestation including the following 4 
regions: Southern Oregon, the Northern Willamette Valley, Columbia Gorge and Milton-
Freewater (Eastern Oregon).   

Some tools exist to monitor for these important virus vector species such as pheromone traps. 
Vineyards at any particular location may be infested with more than one species of mealybug.  
However, because the treatments applied to control all mealybug species are the same, for 
practical purposes, a grower does not need to know which particular species of mealybug(s) are 
infesting their vineyard, only that mealybugs are there.  In addition to monitoring, improving 
sanitation practices, purchasing virus-free plant, educating field crews about mealybugs and their 
spread, cleaning equipment, properly compositing, rouging or removing infected vines, all these 
tools listed reduce the risk of mealybugs and virus spread (See Prevention and Management; and 
Monitorin OSU Extension Bulletins). 

Pheromone traps may be used as an early warning tool for grape growers to monitor mealybug 
activity and to detect the initial establishment of mealybug colonies. These traps are baited with 
female mealybug pheromone impregnated in a rubber lure. Thus, rather 
than putting out pheromone traps for each individual mealybug species 
that might be present, it would be a major advantage if growers could 
put out a trap that attracted all species simultaneously, i.e., a trap baited 
with a “generic” lure that contained a mixture of the pheromones of all 
species of interest.  It would clearly be much cheaper and less time-
consuming to use such generic lures and traps.  However, this concept 
will only work if the pheromones do not interfere with each other.  It is quite likely that they do 
not, because the structures of each of these pheromones are unique. Pheromone traps with 
specific lures for grape, obscure, long-tailed, vine and mixed type of mealybugs have been 
distributed in the 4 regions listed above in 2009 to determine the current incidence of these 
vectors (See Trapping OSU Extension Bulletin EM8998-E). We will be placing more traps in the 
4 regions in 2010. Preliminary results of trap finds show no presence of the invasive vine 
mealybug. The most dominant mealybug found in Oregon vineyards is grape mealybug. They 
were found in locations in eastern Oregon, the Dalles, Vancouver (WA), Marion county (Salem 
area), Hillsboro, Yamhill (Dundee area), Umpqua (Roseberg area) and areas of Jackson county. 
Currently, the lowest densities based on trap counts were found in the north Willamette Valley. 
Grapevine leafroll viruses were identified in all areas of the state, according to Bob Martin, 
USDA-ARA virologist who is currently mapping the state for virus infestation. 
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An emergency quarantine has been put into effect for vine mealybug on all grapes effective July 
24, 2009. This is an extension to the already existing grape quarantine that restricts the 
movement of diseased and insect-infested plant materials from outside of the state. This new 
emergency quarantine specifically restricts the movement of all vine parts, including harvest 
fruit, that may be infested with vine mealybugs from areas known to have vine mealybug such as 
California unless necessary precautions are taken. This concern over vine mealybug was 
heightened recently as California has seen a high rate of spread of the GLRaV’s. Again the vine 
mealybug has not yet been found in Oregon, and the industry would like to keep it that way. 
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Section VI 
Pest of turf and ornamentals 
 

INSECTS FOUND IN GRASS SEED FIELDS IN EASTERN OREGON 
 

S.I. Rondon  
Oregon State University, Hermiston Agricultural Research and Extension Center,  

 PO Box 105, Hermiston OR; (541) 567-8321 ext 108  
silvia.rondon@oregonstate.edu 

 
Problems with pest management, specifically arthropods (insects, mites), can be acute in eastern 
Oregon since many of the pest control strategies developed for more traditional grass seed 
production areas are inappropriate or ineffective for Columbia Basin conditions. While research 
the past several years has contributed greatly to the understanding of insect issues, there is still 
much to learn. The main objective of this research is to survey arthropod pests and beneficials in 
eastern Oregon to evaluate the role of emerging or new emerging pests such as sawfly incidence 
or other caterpillars in the area.  
 
Materials and methods 
A survey of arthropod pests in seed grass crops was conducted during from 2006-2009 
http://cropandsoil.oregonstate.edu/seed-ext/Pub/2007/18-Rondon.pdf. Six commercial Kentucky 
bluegrass fields were included in the 2006 and 2007 survey; three fields were included in 2008 
and 2009. Fields were split in replicated plots. Pitfall traps, sweep net and sod samples were 
taken in each section of each field. Six pitfall traps replicated four times were placed at each 
location to collect insects that were moving in the field. Ten sweeps replicated four times were 
taken in each field. Six sod samples 1 ft in diameter by 4 inches deep replicated four times were 
collected at each location. In all years, arthropods were collected from the traps weekly. In 2008 
a handful of species were selected based on their high number, and their role in the grass 
ecosystem was investigated the following year. Preliminary research showed that millions of 

mailto:silvia.rondon@oregonstate.edu
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springtails can be present in the grass crop. Growers have indicated their concern regarding those 
high numbers and the potential effect springtails may have moving diseases in their crops. It 
remains unanswered if the presence of springtails relates to disease incidence such as ergot or if 
springtails can cause secondary damage. This concern will guide some future research. Only pit 
fall trap data from 2006-08 will be presented on this article.  
 
Results 
Table 1 shows the average number of arthropods per Order per week (2006-08). The most 
abundant groups were: springtails, mites, spiders, flies, and various families of beetles. 
Springtails (Order Collembola) are part of the community of decomposers that break down and 
recycle organic wastes. Springtails can be identified because they "hop" by snapping their 
furcula (‘tail’) against the substrate; they may propel themselves up to 20 cm in the air. The two 
species identified in eastern Oregon were Isotoma and Sinella. Information regarding both 
species is limited. Due to their large numbers in the area, growers are concerned. Springtails 
have been observed “jumping” all over grass leaves. However, their role in the grass ecosystem 
is still unclear. Although it is unlikely that they are causing damage to grass plants or are having 
a detrimental effect on yield; we speculate that they can potentially move disease spores, but this 
hypothesis needs further investigation.  
  
Spiders (Order Arachnida) are well represented in the grass system with the two families 
Lycosidae and Linyphiidae being the most abundant. Both families are beneficial. It is rarely 
useful to apply pesticides to control or eliminate spider infestations although some growers and 
specially homeowners may disagree on that statement.  
  
Six different families of beetles (Order Coleoptera) were found during our survey. One of the 
most predominant is the rove beetles (Family Staphilinidae) which occurs in a variety of habitats. 
Some species are considered beneficial since they feed on insect pests.  
Sawflies (Hymenoptera: Cephidae) (Figure 1) are important re-emerging feeding insect pest of 
wheat and other cereals, but they are also found on a broad range of grass hosts. They attack 
native and many common exotic species of grass such as smooth bromegrass (Bromus inermis), 
timothy (Phleum pratense), and quackgrass (Agropyron repens). Currently, it is not clear which 
species of sawflies we have in the region, thus we are in the process of collecting and identifying 
sawflies in the lower Columbia Basin. Also, damage in the region will be estimated during the 
following growing season. An extensive mailing list of Columbia Basin grass growers, field 
representatives, financiers, seed industry representatives, and ag-chemical company 
representatives has been established and will be updated and used to notify important pest alerts.    
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Table 1. Average number of individuals per Order per week collected with pit fall traps in 
Kentucky bluegrass in Hermiston OR, 2006 - 2008.  
 

Average no of 
individuals/week 
 

Order Common 
name 

2006 2007         2008 
Acari Mites 60 163             218 
Arachnida Spiders 75 605             325 
Collembola Springtails 36748 13485       28654 
Orthoptera Grasshoppers 16 4                    5 
Thysanopetera Thrips 3 13                  8 
Hemiptera True bugs 74 37                41 
Homoptera Leafhoppers 102 120             112 
Coleoptera Beetles 133 858             658 
Diptera Flies 224 229             234 
Hymenoptera Wasps 2 2                  2 

 
 

Section VI 
Pests of Turf and Ornamentals 
 

CLOVER AND WINTER GRAIN MITES IN ORCHARDGRASS 
 

1Glenn Fisher and Amy Dreves 
Oregon State University, Crop and Soil Science Department 

3017 ALS Bldg., Corvallis, OR 97331 
Glenn.Fisher@oregonstate.edu 

Clover mite (CLM; Bryobia praetiosa Koch), and winter grain mite (WGM; Penthaleus major 
Duges) continue to be pests of pastures in Deschutes, Jefferson and Crook counties in central 
OR. Populations of CLM can occur in combination with WGM and are most active during cooler 
periods of the year (mid-fall to late spring) with peak populations and corresponding damage 
occurring in late winter and early spring months. Mite injury during spring re-growth results in 
stunted and chlorotic leaves. Portions of and occasionally entire orchardgrass crowns are killed. 
The objective of this trial was to evaluate potential products for the control of these two mites. 
 
Materials and Methods 
Three products were evaluated for control of CLM infesting a 4 year old orchardgrass (Dactylis 
glomerata L.) pasture near the Lower Bridge area, Deschutes County, Oregon. The field trial was 
designed as a randomized complete block with plots measuring 20 × 20 ft and replicated 4 times. 
At the time treatments were applied on April 4, 2009, the orchardgrass was breaking dormancy 
and new leaves were 1 to 3 inches long.   Insecticides were delivered with a CO2 powered 
backpack sprayer using a 6 nozzle (AM 11002 flat fan) hand held boom that covered a 10 ft 
swath.  Spray pressure was set at 40 psi, and delivered an equivalent of 20 GPA.  
 

Pre- and post-treatment evaluation of plots consisted of extracting three, 2.5 inch diameter grass 
cores to a depth of 2 inches from randomly selected orchardgrass crowns. Samples were placed 
in Berlese funnels equipped with 25W bulbs extracted mites and other arthropods from the 

mailto:Glenn.Fisher@oregonstate.edu
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treated crowns into 70% EOH.  All stages of CLM and WGM were counted and recorded for all 
plots on 9 sampling dates:  April 2 (pre-), April 10 (6 DAT), April 13 (13 DAT), April 20 (20 
DAT), May 1 (27 DAT), May 8 (34 DAT), May 15 (41 DAT), May 29 (55 DAT), and June 5 (62 
DAT). In addition, a visual assessment of mite damage in all plots was made on four sample 
dates on May 1, 8, 15, and 29. The assessment was based on relative grass height, color, vigor, 
affected plants, and employed  a scale of 1 to 5 (1 representing least regrowth and serious 
chlorosis; 5 representing greatest regrowth and least chlorosis). Data were subjected to analysis 
of variance (ANOVA) and means were separated using Fishers LS Means (LSD) test at p-value 
=.05. All values were transformed using square root transformation to equalize variance. Each 
plot was harvested on June 23, 2009.  A 34-inch swath was cut from the interior of each plot 
from east to west borders. Excessive growth resulting from horse urine and manure were 
avoided. Samples were oven dried at 120°F until there were no changes in weights.  Dry weights 
were converted to per acre yields, plot means are presented below. 
 
Results and Discussion 
Cobalt® at 26 ounces per acre of product gave excellent control of both CLM and WGM through 
the duration of the trial, resulted in the least amount of visual damage from these mites, and 
produced the second greatest yield of dry matter weight (Table 1, 2, 3).  None of the other 
treatments resulted in reduction of CLM significantly different from the untreated control. 
Populations of WGM collapsed on May 1 (27 DAT). Brigade and Brigade plus Exponent® 
reduced WGM populations below those of the untreated control at 6, 13 and 20 DAT, with 
reductions in numbers being statistically significant only at 20 DAT. The addition of Exponent® 
to Brigade did not improve control over Brigade alone. Oberon did not control either mite at the 
rates evaluated in this trial. Numbers of mites remained statistically similar to those in the 
untreated control for the duration of the trial. Paradoxically, Brigade-treated plots produced the 
greatest dry matter forage weight of all plots (statistically similar to Cobalt) and along with plots 
treated with Cobalt produced the best visual rating scores for least amount of visible damage; 
although mite control was substantially and significantly less than that produced by Cobalt for 
most sampling dates. The addition of Exponent® to Brigade reduced CLM control, increased 
damage symptoms and reduced dry matter forage weight over brigade alone.  
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Table 1. Mean number of clover mites per 2.5 inch diameter core through orchardgrass crowns to a depth of 2 inches by treatment & date.  
 
  Mean. no. of clover mites per 2.5-inch grass core3,4 

 Rate 4/2/09 4/10/09 4/13/09 4/20/09 5/01/09 5/8/09 5/15/09 5/29/09 6/5/09 
Treatment1,2 fl oz/a Pre- 6 DAT 13 DAT 20 DAT 27 DAT 34 DAT 41 DAT 55 DAT 62 DAT 

Untreated 
Check - 247.3   

±59.5 
118.1 a 
±28.9 

84.4 a 
±22.9 

174.6 a 
±67.3 

99.2 a  
±20.1 

46.8 a  
±4.8 

80.8 a  
±24.1 

20.8 b 
±4.9 0 b 

Oberon 2SC 
Low 8 321.0    

±57.6 
173.4 a 
±39.0 

94.7 a 
±23.9 

126.8 a 
±38.8 

64.1 a 
±12.6 

36.1 a  
±19.1 

67.4 a 
±23.1 0  c 0 b 

Oberon 2SC 
High 12 337.8  

±23.2 
112.2 a 
±26.5 

61.9 a 
±18.9 

58.8 a 
±13.9 

35.0 a 
±8.3 

20.6 a 
±3.9 20.9 a ±5.5 0  c 0 b 

Brigade 2EC 6.4 298.0   
±97.3 

127.5 a 
±24.2 

95.6 a 
±24.7 

92.8 a 
±19.4 

60.3 a 
±33.5 

34.5 a  
±4.2 

32.8 a 
±14.5 0  c 0 b 

Brigade 2EC 
+ Exponent 8L 6.4 292.3 

±81.0 
145.0 a 
±33.6 

185.9 a 
±23.7 

145.0 a 
±11.9 

52.1 a  
±12.6 

37.6 a  
±11.6 

66.3 a 
±20.0 

62.5 a 
±18.5 

2.0 a 
± 0 

Cobalt 26 250.0   
±54.6 

13.8 b 
±3.3 

5.3 b 
±1.9 

2.8 b 
±0.60 

1.5 b   
±0.3 

0.5 b  
±0.1 

1.5 b 
±1.2 0  c 0 b 

F  0.33 15.98 17.94 39.04 23.21 36.78 1.48 19.48 Infty 
P-Value  NS <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

1 Treatments were applied on April 4, 2009. 
2 SuperSpread 7000L was added to all product tank mixes at an equivalent rate of 2 pt /100gal. 
3 Means followed by the same letter are not significantly different (P = 0.05; Fishers LS Means Test).  
4 Data were transformed using (Log (x + 0.01)) to reduce variation. Original means are presented in table.
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Table 2. Equivalent per acre dry matter yield of orchardgrass hay and visual ratings of clover 
mite damage by treatment and date, Deschutes Co., OR 2009. 
 

Harvest 
Yield1,2,3 

lb/A 
Clover mite damage rating 1,2,3 

(0 – 5; 1 = damage, 5 = no damage) 
Treatment 6/23/09 5/1/09 5/8/09 5/15/09 5/29/09 

Untreated Check 893.1 b 
±94.4 

1.60 c 
±0.20 

1.88 c 
±0.18 

1.95 b 
±0.18 

1.95 b 
±0.19 

Oberon 2SC Low 1066.3 ab 
±39.1 

1.53 c 
±0.31 

1.78 c 
±0.21 

2.03 b 
±0.20 

2.03 b 
±0.18 

Oberon 2SC High 1030.2 ab 
±68.1 

1.48 c 
±0.19 

1.90 c 
±0.24 

1.70 b 
±0.18 

1.88 b 
±0.18 

Brigade 2EC 1183.8 a 
±82.9 

2.83 a 
±0.18 

3.10 a 
±0.17 

3.35 a 
±0.37 

3.28 a 
±0.34 

Brigade 2EC 
+ Exponent 8L 

1049.9 ab 
±81.6 

1.75 bc 
±0.32 

1.93 bc 
±0.29 

2.23 b 
±0.34 

1.95 b 
±0.26 

Cobalt 1139.9 a 
±57.3 

2.43 ab 
±0.35 

2.63 ab 
±0.31 

3.33 a 
±0.47 

3.18 a 
±0.46 

P-Value NS < 0.0087 < 0.0066 < 0.0034 < 0.0037 
1Means followed by the same letter are not significantly different (P = 0.05; Fisher’s LSD Mean).  
2Data were transformed using (Log (x + 0.01)). Original means are presented in table. 
3 A rating of 1(least regrowth, serious chlorosis) to 5 (most regrowth least chlorosis) scale was used to 
quantify orchardgrass damage. 
 
 
 
Table 3.  Mean number of live winter grain mites per 2.5 inch diameter core through 
orchardgrass crowns to a depth of 2 inches by treatment and date, Deschutes Co., OR 2009. 
 
  Mean no. of winter grain mites per 2.5-inch grass core1,2 

 Rate 4/2/09 4/10/09 4/13/09 4/20/09 5/01/09 5/8/09 5/15/09 
Treatment fl oz/a Pre- 6 DAT 13 DAT 20 DAT 27 DAT 34 DAT 41 DAT 

Untreated Check - 11.3    
±3.0 

11.6 a 
±3.1 

8.8 ab 
±3.1 10.6 a ±2.8 0.3 a ±0.3 0.1   ±0.1 0.6 ±0.4 

Oberon 2SC Low 8 22.0   
±3.8 

12.2 a 
±2.8 

13.8 a 
±2.4 9.1 a ±1.6 1.3 a  

±0.9 0.9   ±0.3 0.1 ±0.1 

Oberon 2SC High 12 19.5  
±6.2 6.5 a ±2.5 7.5 abc 

±3.7 7.2 a ±2.6 0.8 a ±0.1 0.5   ±0.4 0.3 ±0.3 

Brigade 2EC 6.4 9.5   
±2.2 

2.2 ab 
±1.4 

1.3 bc 
±1.3 0 b 0 b 0.1  ±0.1 0  

Brigade 2EC 
+ Exponent 8L 6.4 10.8   

±3.3 
0.94 ab 
±0.31 

1.3 bc 
±0.9 0 b 0  b 0  0  

Cobalt 26 13.8    
±4.6 

0.31 b 
±0.31 0 c 0 b 0 b 0  0  

P-Value  NS <0.0033 0.0021 0.0059 0.0059 NS NS 
1 Means followed by the same letter are not significantly different (P = 0.05; Fishers LS Means).  
2 Data were transformed using (Log (x + 0.01)). Original means are presented in table. 
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The purpose of this research is to determine if aphid control with carefully timed insecticide 
application reduces barley yellow dwarf virus (BYDV) symptoms and increases seed yield of 
perennial ryegrass (PRG) grown without irrigation in western OR. Two replicated field trials 
were initiated in the fall of 2008. The sites were located in Tangent-Oakville area (Linn County, 
OR), in newly-planted seed of PRG.  
 
Methods and Methods 
The fields were planted with proprietary seed by the grower on May 10, 2008. Both fields had 
good seedling stands, were vigorous and were breaking summer dormancy in October.  Fields 
(BL#4- site 1; BL#11- site 2) were bordered by other grass seed fields, forested areas of oaks and 
conifers, and houses on the south side. A randomized block design with three replications was 
used in both fields. Plots were flagged on October 3, 2008.  Replications measured 250 x 105 
feet and 300 x 105 feet in sites 1 and 2, respectively. Post-emergence, seedling grasses in both 
fields were monitored for aphids through the summer. Yellow water traps placed beside the 
fields provided aphid flight information (Figure 1). Seedling grasses were inspected through the 
summer, very few to no aphids were detected on them, and plots were not treated at this time. 
The first foliar treatments were applied to the plots on the morning of October 9th, 2008 in 
response to increasing numbers of aphids detected in the yellow water traps. The morning was 
overcast with intermittent light rain showers (accumulated 0.02 inches) and air temperature was 
47°F at time of application. The temperature the previous day was 65°F and sunny.  
 
Liquid products were delivered in the equivalent of 12 gallons per acre with a grower-applied 
tractor mounted boom.  A 20-nozzle boom, 36 inches above the ground and operating at 50 psi 
with TJ8005 nozzles covered a 70 feet swath. Insecticides applied were: Admire Pro at 8 oz/acre, 
Movento at 6 oz/acre and Baythroid XL at 2.8 oz/acre. Three untreated check plots were 
included in each field within the RCB design. No surfactant was used on first application of 
treatments. Subsequent applications received MSO at 0.25% by volume of spray solution. 
Precipitation and mean temperatures during the trials were obtained from Corvallis Oregon 
AgriMet station (Lat 44.6342, Long 123.30, Elev 230 ft). 
Adjacent to site 1, seed was treated with Imidacloprid (equivalent of Gaucho 480) at 6 oz/cwt 
and seeded on May 10, 2008. Three plots, 250 x 105 feet were flagged. These plots were also 
treated with a foliar spray, Mustang®, 4oz/acre on October 29, 2008 as well as the following 
spring (Table 3). 

mailto:Glenn.Fisher@oregonstate.edu
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A second foliar application to the plots was made the following spring (May 29, 2009) as winged 
aphid counts increased in the water pan traps. A third spray was made in the fall to the plots at 
site 1 (BL#4) on September 28, 2009. This was after the first seed harvest 
Aphids were monitored in the plots beginning in 2008 by different methods: visually counting 
aphids per unit row of seedling grass during establishment year, sweep net (10 samples of ten, 
180° arc) sampling in the plots as the grass grew taller, and by taking five 6-inch core samples 
over the rows and 2 inches down into the soil per plot and extracting aphids with Berlese funnels. 
Individual grass tillers, randomly-selected (n=100 plants) within plots were rated for presence or 
absence of BYDV symptoms on June 15, 2009 (slightly past peak symptom expression).  
Five, 6-inch cores of grass were collected and processed from each plot prior to application of 
insecticides, May 28, 2009 and again on July 6, 2009, prior to harvest. Total numbers of aphids 
extracted by plot were recorded. 
 
Plots were swathed on July 10, 2009.  On July 24 (field BL# 4) and July 25 (field BL#11) 
individual plots were combined directly into a weigh-wagon to record seed weights that could be 
converted to seed lbs/acre.After 1st year harvest, a third application of three foliar products was 
made to site 1; BL#4) on September 28, 2009 as aphids increased in yellow water traps. (Figure 
1). The same products and rates with surfactant were used (see above). The temperature at time 
of application was approx. 60°F with a light wind from SW, partly cloudy. Rain fell 7 hours after 
application (0.01inches) and continued to fall the next day (0.10inches) The PRG was greening 
and had approx. 2 inches of regrowth. These plots were evaluated for aphids on October 8, 2009 
at 10-day post application using the soil core and Berlese funnel extraction method. 
 
Results and Discussion 
 
Aphid control. Few to no aphids were seen on seedling grasses through the summer, 2008. First 
sprays were applied on October 9, 2008 in response to increased aphid numbers in yellow water 
traps (Figure 3). Second sprays were applied on May 29, 2009 also in response to increased 
aphid numbers in yellow water traps. Aphid control was evaluated by taking soil cores through 
grass crowns randomly selected in the plots beginning in January 2009. Aphids were extracted 
with Berlese funnels, counted and recorded.  Movento-treated plots were not evaluated. Aphid 
numbers remained low during late January and early April 2009 in Baythroid and Admire treated 
plots of both fields, less than 5% of the numbers recorded in untreated checks (Table 1, 2, 3). By 
May 28, 2009 aphids in treated plots had increased to numbers statistically equal to the numbers 
in the untreated plots of both fields. Winged aphids increased in water traps. Sprays were 
applied. On July 6, prior to harvest, aphid counts were taken and although populations were 
lower in plots than in May, their numbers were not statistically different from those in the 
untreated plots of both fields. On September 28, 2009, a 3rd spray was applied to site 1, field 
BL#4. Ten days later aphids were evaluated using soil cores and Berlese funnels. Significant 
reductions in aphids compared to the untreated plots was noted in all treated plots (98% 
reduction-Admire®, 94% reduction-Movento®, 81% reduction-Baythroid. Fewer aphids were 
recorded through time in the untreated plots found in field BL#11 than of field BL#4, from 4 to 
20 times fewer aphids during peak numbers. 
 
Barley yellow dwarf virus control (Table 4). There was a reduction of visual symptoms in treated 
plots compared to the untreated plots. Field BL#11, site 2 had fewer aphids throughout the year. 
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Nearly 60% of plants in untreated of field BL#4 expressed BYDV-symptoms compared to 22% 
of plants for field BL#11. In field BL#4 – the seed treatment, Admire Pro and Baythroid plots 
had significantly fewer BYDV-infected leaves than the untreated. In field BL#11, none of the 
plots had statistically fewer infected leaves than in the untreated plots.   
 
Grass seed yields (Table 4 and 5). All treatments increased seed yields in BL#4, from 2 to 8% 
relative to the untreated as measured by weigh wagon in the field. However these increases were 
small and not statistically significant. At BL#11 site, Movento and Baythroid plots had increased 
seed yields of 6% and 4%, respectively; Admire plots had slightly depressed yields (-2%) when 
compared to the untreated plots. 
 
Discussion  
It appears that insecticide seed treatments and foliar sprays reduce aphid numbers for a few 
weeks (months perhaps for the seed treatment) after application. However it is apparent that not 
all aphids are controlled. Those remaining increase and move among plants. This is reflected in 
not only aphids counted at different times through the season, but also reflected by symptom 
expression of BYDV in plots. In general, yields were increased with insecticide use, but these 
increases were slight and not statistically significant. The grass plots at site 1, BL#4, were re-
treated last fall after harvest. 
 
 

Winged aphid counts in yellow water traps placed on borders of 
established perennial rye fields in south Willamette Valley, OR 2009
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Figure 1. Aphid flight was monitored in 2009 using yellow water traps on borders of PRG fields.
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Table 1. Aphid numbers found in treated-plots of PRG, site 1, BL#4 using Berlese funnel extraction. 
Mean (± SE) no. of aphids per five, 6 inch grass cores1,2 

Jan 22, 2009 April 06, 2009 May 28, 2009 July 6, 2009 Oct. 8, 2009 
Treatment3 Rate/A Formulation 2nd year perennial rye field (BL#4) 

Admire Pro   8 oz 0.3 1.3 ±1.3b  6.7  ±4.2a 84.3  ±36.6 a 11.0  ±5.7 a      9.3 ±6.4 b 
Baythroid XL  2.8 oz 0.022 0b    11.3   ±6.4a 43.3  ±10.8 a 12.7  ±7.7 a 92.3 ±73.3 b 
Movento 6 oz 0.093 na na na 26.3  ±9.2 a 27.67 ±16.2 b 
Untreated 
check 

--  37.7 ±22.0a 288.0  ±130.4a 43.0 ±6.8 a   5.0  ±1.5 a 475 ±98.5 a 

F   11.35 2.85 1.05 1.95 7.18 
P < 0.05   0.0091 0.1345 0.4051 0.2009 0.0117 

1 Means separated using Fishers LSD, log-transformed (x + 0.01), and significance level of 0.05. Original means are presented in table. 
2 Mean numbers of aphids extracted from on five, 6 inch grass cores, replicated 3x, totaling 15 cores. 
3 Field was seeded on May 10, 2008. First, second and third applications were applied on October 29, 2008 (fall 08) May 29, 2009 (spring 09), 
and September 28th, 2009 (fall 09), respectively. The Movento treatment was not applied until May, 29th. 
 
 
Table 2. Aphid numbers found in treated-plots of PRG, site 2, BL#11 using Berlese funnel extraction. 

Mean (± SE) no. of aphids per five, 6 inch grass cores1,2 
Jan 22, 2009 April 06, 2009 May 28, 20093 July 6, 2009 

Treatment3 Rate/A Formulation 2nd year perennial rye field (BL#11) 
Admire Pro   8 oz 0.3 0.7  ±0.7 a       0.7 ±0.7 b 38.0  ±28.3a 4.5  ±0.5a 
Baythroid XL  2.8 oz 0.022 0 b 0b 127.7 ±101.1a 4.7  ±2.7a 
Movento 6 oz 0.093 na na Na  7.5  ±4.5a 
Untreated 
check 

  10.7 ±5.8 a 65.3 ±41.7a 76.3  ±15.8a 22.5  ±18.5a 

  F 2.02 16.20 0.59 1.09 
  P < 0.05 0.2137 <0.0038* 0.5837 0.4081 

1 Means separated using Fishers LSD, log-transformed (x + 0.01), and significance level of 0.05. Original means are presented in table. 
2 Mean numbers of aphids extracted from on five, 6 inch grass cores, replicated 3x, totaling 15 cores. 
3 Field was seeded on May 10, 2008. First, second and third applications were applied on October 29, 2008 (fall 08) May 29, 2009 (spring 09), 
and September 28th, 2009 (fall 09), respectively. The Movento treatment was not applied until May, 29th. 
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Table 3. Efficacy of gaucho-treated seedAphid numbers found in PRG, site 1, BL#4 using Berlese funnel extraction. 
Mean (± SE) no. of aphids per five, 4-6 inch grass cores2,3 

Jan 22, 2009 April 06, 2009 May 28, 20093 July 6, 2009 Oct. 8, 2009 
Treatment1 

Rate/ 
cwt Formulation Field BL#11 

Gaucho 480- 
treated seed +  
Mustang 

 
2oz  0 b 0.33 b  ±0.33 b 21.00 ±14.2 a 9.3 a  ±2.9 a 111.3 ±36.7 b 

Untreated 
check 

-- -- 37.7 ±22.0 a 288.0 ±130.4 a 43.0 a  ±6.8 a 5.00 a  ±1.5 a 475.3 ±98.5 a 

F   152.15 23.96 2.37 1.35 12.80 
P < 0.05   < 0.0002* <0.0081* 0.198 0.3094 0.0232* 

1Seed was treated with Imidacloprid (Gaucho 480) at 4 lbs/G and applied to 29.38 acres on May 10, 2008.  
2 Means separated using Fishers LSD, log-transformed (x + 0.01), and significance level of 0.05. Original means are presented in table. 
3 Mean numbers of aphids extracted from on five, 4-6 inch grass cores, replicated 3x, totaling 15 cores
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Table 4. 1st year seed yield (lbs per acre) at two sites and visual ratings of BYDV-symptoms. 
Seed yield (± SEM)1 

lbs. per acre 
BYDV-like  

symptoms rating3 
July 24, 2009 July 25, 2009 June 15,2009 June 15, 2009 Treatment 

Field BL#4 Field BL#11 Field BL#4 Field BL#11 
Admire Pro 

 
2175.3 a 

±42.9  
2119.7 a 
±117.09 

37.50 bc 
±5.5 

18.0 ab 
±2.0 

Movento 
 

2190.6 a 
±102.9 

2283.6 a 
±109.03 

49.5 ab 
±6.5 

27.0 a 
±5.0 

Baythroid XL 
 

2143.4 a 
±30.3 

2237.6 a 
±141.72 

44.0 bc 
±3.0 

13.0 b 
±2.0 

Gaucho480 Seed  
+ Mustang 

2074.7 a 
± 17.2  

Not 
applicable 

34.0 c 
±2.0 

-- 

Untreated Check 2028.4 a2 
±37.2 

2152.6 a 
±49.47 

61.0 a 
±0.0 

22.5 ab 
±1.5 

F 0.46 0.47 6.64 4.09 
P < 0.05 0.7644 0.7092 0.0310 0.1035 

1 Means separated by Fisher’s LSD. Means followed by the same letter are not significantly different. 
2 The 3rd rep in UTC was weak due to a low, wet area. Reduced seed yield in this rep was more of an  

artifact of the experiment and most likely not due to aphid pressure or effects of BYDV.  
3 One hundred random tillers were rated for presence or absence of BYDV-like symptoms. 

 
 
 

Table 5. Comparison of seed yield increases over untreated PRG plots. 
Increase in Seed yield over untreated  (lbs. per acre) 

July 24, 2009 July 25, 2009 Treatment 
Field BL#4 (site 1) Field BL#11 (site 2) 

Admire Pro 
 

147 (7%) -33 (-2%) 

Movento 
 

162 (8%) 131 (6%) 

Baythroid XL 
 

115 (6%) 85 (4%) 

Gaucho480 Seed  + Mustang 46 (2%) Not 
applied 

Untreated Check 2028.4 
 

2152.6  
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Section VII  
Medical and Veterinary Pests 
 

BLUE TONGUE VIRUS IN WHITE TAIL DEER IN SE WASHINGTON 
 

David Bragg 
WSU Extension Entomology 

braggd@wsu.edu  
 
 

People in the field in late summer through fall often find dead White Tail Deer. Often these are 
yearling bucks. Consultation with the SE Regional Wildlife Officer, Jim Nelson, provided this 
information. There are excellent research based papers on line also.  
 
All ruminants are susceptible to Blue Tongue Virus of which there are 24 known serotypes. 
BTV is a Group III, Family –Reoviridae, Orbovirus. Some serotypes are more severe than others. 
White Tail Deer who survive the virus are immune but may be a reservoir host. Mule Deer seem 
to be immune or not epidemic in infection. A gnat, Culicoides (imicola) spp. at least 9 species, is 
the vector of BTV to deer and other animals located near a stagnant water source e.g. stock 
tanks, pooled water from vernal streams, etc. 
Out breaks in other species occur at the end of hot, dry summers. White Tail Deer die off 
annually according to WA Fish & Game sources who actually test blood for virus titre. 
 
Domestic cattle and especially sheep are vectored with BTV by both Culicoides grants and other 
biting flies. The BTV become epidemic and is passed much like seasonal flu from animal to 
animal until the outbreak ends. 
 
Suggestions? Like the West Nile Virus vectored to birds, horses, and humans, providing fresh 
running water lowers the gnat population. Put gold fish in stock tanks to eat gnats and 
mosquitoes. Deer are on their own for protection. 

 
 
 

Section VIII 
New and Current Product Development 
 

NO PAPERS WERE SUBMITTED FOR THIS SECTION 
 
 
 
 
 
 
 
 
 

mailto:braggd@wsu.edu
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Section IX 
Extension and Consulting: Notes from the Field 
 

INSECT IDENTIFICATION SERVICES  
 

S.I. Rondon  
Oregon State University, Hermiston Agricultural Research and Extension Center,  

 PO Box 105, Hermiston OR; (541) 567-8321 ext 108.  
silvia.rondon@oregonstate.edu 

 
 
Accurate identification allows for the most effective means of pest control either in the field or 
close at home.  The Oregon State University Extension Service provides identification services 
for the public and agricultural sectors to help protect and manage their resources. Entomology 
Extension agents are trained to identify many common insects and their close relatives, spiders, 
ticks, mites, and centipedes, which are collectively known as arthropods. An Extension agent 
trained in entomology possesses background knowledge on control methods and general biology, 
which allows the specialist to suggest information and resources for selection of efficient control 
measures for common pests. Identification services are available through the Oregon State 
University Insect ID Clinic and also through some county Extension Service offices that have 
Master Gardener programs. 
 
Where to send your samples?  
Fill out an insect identification submission form with as much pertinent information as possible. 
The form is available in some Extension centers/offices and is obtainable online: 
http://www.science.oregonstate.edu/bpp/Plant_Clinic/Insect%20ID%20Form.pdf 
 
In eastern Oregon, excluding Arachnida (spiders), the top three groups that arrived for 
identification area Coleoptera, Diptera and Lepidoptera (Figure 1). Within Coleoptera, 
Cerambycidae, Scarabeidae, Chrysomelidae and Tenebrionidarae take the top four spots; while 
within Diptera, Chiromonidae and Tipulidae (Table 1). Noctuidae represent more than 50% of 
the samples within Lepidoptera (Table 1). Close to 65.2% of the samples came from home 
owners, while 34.8%, are brought by growers or field men.  
 
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 

 
  
 
 
 
 
 
 

mailto:silvia.rondon@oregonstate.edu
http://www.science.oregonstate.edu/bpp/Plant_Clinic/Insect ID Form.pdf
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Fig. 1. Distribution of samples received for identification by Order excluding Arachnida 
(spiders), Hermiston, OR 2006-2008 

 
 
 
 
 
 
Fig. 2. Origin of samples, Hermiston, OR 2006-2008 
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Table 1. Distribution (%) of samples brought for identification by Order and by Family , 
Hermiston, OR  2005-2008 
 
 
Coleoptera % Diptera % Lepidoptera %   
Cerambycidae 20 Chironomidae 19 Noctuidae 50   
Scarabaeidae 16 Tipulidae 13 Pyralidae 17   
Chrysomelidae 12 Rhaphidiidae 6 Tortricidae 8   
Tenebrionidae 12 Scianidae 6 Arctiidae 8   
Carabidae 8 Eumerus 6 Pieridae 8   
Dermestidae 8 Anthomyidae 6 Lymantridae 8   
Nitidulidae 8 Dolichopodidae 6     
Curculionidae 8 Heleomyzidae 6     
Elateridae 4 Culicidae 6     
Bruchidae 4 Nematocera 6     
  Anthomyiidae 6     
  Syrphidae 6     
  Ceratopogonidae 6     

 
 
Section IX. 
Extension & Consulting:  Updates/Notes from the Field 
 

CHAETOCNEMA CONCINNA:  A "NEW" FLEA BEETLE IN OREGON 
 

J. G. Todd 
Willamette Agricultural Consulting, Inc. 

7555 Conifer Street NE 
Salem, OR  97317 

(503) 378-7003 
toddwac@q.com 

 
 

  
 Flea beetles were observed feeding on strawberry leaves in a field near Mt. Angel, OR, in 
Sept. 2003.  Flea beetles had not been recorded on strawberry during our previous 25 years 
monitoring this crop throughout the Willamette Valley.  Flea beetle numbers and leaf injury had 
increased in this field by Sept. 2004.  Specimens were collected and submitted to Rick Westcott 
at ODA; and they were subsequently identified as Chaetocnema concinna (Marsham) by the 
USNM.  This is a Palaearctic species that was first identified in North America from specimens 
collected in Massachusetts in 1979.  At present it is known to occurring in eastern Canada, the 
northeastern U.S., Texas and Oregon; though with this distribution it is probably present in other 
locations, as well.  In Europe, this insect is known as the mangold flea beetle.  It has been 
recorded from hosts in 10 plant families and is considered a pest of sugar beet and spinach. 

mailto:toddwac@q.com
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Over the past six years adults of this insect have been recorded from strawberry in numerous 
locations in Clackamas, Marion and Yamhill counties in the central Willamette Valley.  
However, numbers remained relatively low and only minor amounts of leaf injury were 
observed.  Larvae were not collected. 
  
 The original collection site was rotated out of strawberry in 2004.  It was planted to 
cauliflower and then perennial ryegrass seed before being replanted to strawberry in 2007 and 
2008.  By 2009, C. concinna had reinfested this site and increased to very high population levels.  
In September, defoliation was so severe that it seemed possible that the pest might affect 
strawberry yield the following spring.  Brigade WSB @ 0.1 lb ai/ac was applied to the field on 
916/09, and an untreated check was left so that growth and yield can be compared next spring.   
  
 At present this is the only strawberry field that has high densities of C. concinna.  The 
species has not been observed in sugar beets which are grown for seed in the Willamette Valley. 
      

 
 
 
 
 
 
 
 
 


