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SEASONAL ABUNDANCE OF ANAGRUS SPP. EGG PARASITOIDS OF GRAPE
LEAFHOPPERS IN CENTRAL WASHINGTON

L. C. Wright, C. P. Storm, and D. G. James
Irrigated Agriculture Research and ExtensionCenter
Washington State University
24106 N.BunnRd.

Prosser, WA 99350
509/786-9274 509/786-9280

lawrence_wright@wsu.edu chris@lodiwine.com davidjames@wsu.edu
The western grape leafhopper, Erythroneura elegantula Osborn, and the Virginia creeper
leafhopper, E. ziczac Walsh, are the most important insect pests of wine grapes incentral
Washington. Many years ago California entomologists discovered a species ofAnagrus

(Hymenoptera: Mymaridae) that parasitized grape leafhopper eggs and provided good control
under certain conditions. Recent work on Anagrus systematics has revealed a complexof

species in California vineyards. Anagrus spp. overwinter in leafhopper eggs butgrape
leafhoppers overwinter as adults. Therefore, Anagrus spp. must find other leafhopper hosts that
overwinter in the egg stage. The movement ofAnagrus from overwintering sites to vineyards in
the spring appears to bethe main obstacle to biological control. We have been studying Anagrus
spp. in central Washington forthe last four years to better understand its biology andto try to

determine what can be done to enhance parasitism in vineyards. We have monitored seasonal
abundance withyellow sticky traps, suction traps, and leaf sampling. Plants that were possible
Anagrus overwintering sites were surveyed using emergence cages.
Materials and Methods

Pherocon AM (Trece Inc. Salinas, CA) yellow sticky traps were placed in five vineyards, five
blackberry sites, and two wild rose sites. The traps were collected and examined weeklyduring
the 2001, 2002, and 2003 growing seasons. Suction traps of the kind used for aphid monitoring
were set up at three sites near vineyards in 2002. Two blackberry sites were added in 2003.
Grape leaf samples were collected from 48 sites in 2001 and 30 in 2002. Sites were located in
the Mattawa area, upper and lower YakimaValley, the Walla Walla area, and the Columbia
Valley. The sites were divided into three categories according to the amount of chemicals
applied: sites with no chemicals applied (no-input sites), siteswith low amounts of chemicals
(low-input sites), and sites with high amounts of chemicals (high-input sites). Samples were
collected monthly from June to Septembereach year. The leafhopper egg parasitismwas
recorded and Anagrus adults were reared from parasitized eggs and identified to species. To
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determine overwintering plant hosts, branches from more than 20 plant species were collected
during the winters of 2000 to 2003 and placed inemergence cages to rear Anagrus that were
present.
Results and Discussion

Yellow Sticky Traps. The trap catches from the blackberry sites were similar for thethree
years: relatively high numbers ofAnagrus spp. inMay and June followed by low levels inthe

middleof the summer and then an increase to higher levels in late August to earlyNovember. A.

erythroneurae was the most common species trapped. The wild rose sites followed the same
pattern ofAnagrus abundance and A. erythroneurae was the most common species. In the
vineyards, Anagrus numbers were low until late July or early August when numbers increased
and stayed relatively highuntil late October. Again, A. erythroneurae was the most common
species trapped. In vineyards A. tretiakovae had a peak in abundance starting in early August in
2001 and in late August in 2002. The early-season high numbers of Anagrus in blackberries and
roses and the low numbers in grapes indicates that Anagrus spp. were abundant in the spring but
were not flying to grapes in large numbers. Planting overwintering hosts near grapes appears to
be a good tactic to increase early-season parasitism.

Suction Traps. In 2002,A. erythroneurae accounted for over 51% of the Anagrus catch. A.
nigriventris, which does not parasitize grape leafhopper eggs, accounted for 40%. The grape
leafhopper parasitoids, A. daanei and A. tretiakovae, each accounted for less than 2% ofthe
catch. A. erythroneurae numbers were low until the end of August and then increased to
relativelyhigh levels until mid-October. The suctiontrap catch pattern was similarto that of the
yellow sticky traps that were in vineyards. Analysis of the 2003 suction trap samples has not yet
been completed.

Overwintering Plants. Over 20 plant species, mostly woody plants, have been examined for
Anagrus during the winter. A. erythroneurae has been reared (often in large numbers) from
Himalayan blackberry, and both wild and ornamental roses. Two specimens tentatively

identified as A. erythroneurae were reared from bitterbrush. Three A. tretiakovae adults were
reared from chokecherry and two from roses. No A. daanei have been found. Males and females
in about equal numbers were reared from the winter samples. This suggests that overwintering

females are unmated.

Leaf Samples. A. tretiakovae was the dominant species reared from grape leafliopper eggs from
June to September in 2001 and 2002. In 2001 it accounted for 63%, A. erythroneurae 28%, and
A. daanei for 9%. The numbers were similar in 2002: A. tretiakovae accounted for 73%, A.
erythroneurae for 20%, and A. daanei for 7% of the Anagrus spp. reared from parasitized eggs.
All A. erythroneurae came from eggs that had been laid singly (assumed to be E. elegantula
eggs). A. tretiakovae adults were reared both from single eggs and eggs laid in groups (E. ziczac
eggs). In 2002, 85% of the parasitized E. elegantula eggs were parasitized by A. tretiakovae and

15% byA. erythroneurae. Ninety one percent of the parasitized E. ziczac eggs were parasitized
byA. daanei and 9% byA. tretiakovae. Overall parasitism of E. ziczac eggs was low in both
years of the study. Percent parasitism ofboth leafliopper species in 2001 was less than 10% in
June at sites of all types of chemical inputs. In September, parasitism increased to about 55% at
no-input sites and 20 to 30%) at low and high-input sites. In 2002, percent parasitism at all sites
was 11 to 13% in June. Parasitism increased to 37% at no-input sites in September and to 20 to

30% at lowand high-input sites. Late season parasitism was in the 80 to 100% range in a few

vineyards in both years.

Results from California, British Columbia, and Washington show that Anagrus spp. have great

potential as biological control agents for grape leafhoppers on wine grapes. In Washington the
two less-abundant Anagrus species are responsible for mostof the grape leafhopper parasitism.
Suitable overwintering refuges for these Anagrus spp. should increase early season parasitism,
which appears to be crucial for good biological control.
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FOREIGN EXPLORATION OF THE CEREAL LEAF BEETLE (OULEMA MELANOPUS)
NATURAL ENEMIES, ESPECIALLY EGG PARASITOIDS, IN CHINA FOR POTENTIAL
EXPORTATION TO THE USA

Barry Bai1 and Keith Pike2

1. Oregon Department ofAgriculture, 635 Capitol St. NE, Salem, OR 97301
2. Washington State University, IAREC, 24106 N. Bunn Road, Prosser, WA 99350
hbai@.oda.state.or.us — 503/986-4645

This was the second year ofa proposed three-year foreign exploration project to search for cereal
leaf beetle natural enemies in China. The US scientist (Bai) traveled to China during June 19 to

July 13 and collected extensively with Chinese collaborators in one southern and two northern
provinces. One new province visited this year was Fujian in the southeastern China. New contacts
were also established inShanghai and Fujian for future cooperative works. Ineach province, the
local Chinese collaborators had surveyed the relevant fields before the arrival of the US scientist.

The US/China team collected in the fields of rice in Fujian, spring wheat in Xinjiang and millet in
Shaanxi. The rice leaf beetle Oulema oryzae and its egg parasitoid Anaphes nipponicus were

collected from Fujian (parasitism 39-50%, n=1442 eggs). Several thousands ofeggs and larvae of
the cereal leaf beetle were collected from Xinjiang but only six parasitic fly emerged from larvae.

About 500 eggs and 300 larvae of the millet leaf beetle Oulema tristis were collected from
Shaanxi. Just one parasitic wasp was emerged from a larva. Data indicate that Fujian is the most

promising place for egg parasitoids and should be the focus for future years ifforeign exploration

continues.
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OREGON CEREAL LEAF BEETLE BIOLOGICAL CONTROL PROGRAM, 2003
B.B. Bai1, R.A. Worth', Kathleen J. R. Johnson1, and Gary Brown2

1. Oregon Department ofAgriculture, 635 Capitol St. NE, Salem, OR 97301
2. USDA, APHIS-PPQ, 6135 NE 80th Ave. #A-5, Portland, OR 97218
hbai(g.oda.state.or.us — 503/986-4645

Oregon first found cereal leaf beetle (CLB) in 1999 in Malheur County. Each year since,
detection surveys have tracked the spread throughout the state. CLB was found in two new
counties, Jefferson and Deschutes, in 2003. Atotal of 19 counties are now infested with CLB,
including 11 western counties (Benton, Clackamas, Columbia, Lane, Linn, Marion, Multnomah,
Polk, Tillamook, Washington, and Yamhill) and 8 eastern counties (Baker, Crook, Deschutes,
Jefferson, Malheur, Umatilla, Union, and Wallowa).

Biological control has proved to be an effective weapon against CLB in the eastern US where the

beetle first became a serious problem. The biological control program for CLB inOregon started
immediately after the beetle was detected in 1999 and was highlighted by individual field
releases in 1999 through 2001. Thanks to funding by a specialty crop grant from the Oregon
Hay and Forage Association through the USDA, the biocontrol program continued by
establishing two field insectaries (one near Banks in Washington Co. for Anaphesflavipes, one
in cooperation with OSU atthe research station in Union Co. for Tetrastichusjulis) in 2002, and
a third (for T. julis at the OSU research station inVale inMalheur Co.) in2003 to rear large
numbers of parasitoids in Oregon.

The first small releases of the egg parasitoid, A. flavipes, were made in Washington Co. in the

vicinity of Banks in both 2000 and 2001. This area was chosen for its high CLB population and
its adequate distance from the closest T. julis release site onSauvie Island, near Scappoose. In
addition, the location on the west side of the Cascades was chosen for the wetter climate and

higher humidity, factors that may have played a role inthe success ofthis wasp controlling CLB
in the eastern US. It is thought thatA. flavipes establishment in the intermountain west has met
withonly very limited success due in part to the arid climate.

We released an estimated 28,000 A.flavipes into the Washington Co. insectary in 2003, a sizable
increase from the 6200 released in 2002. Adult wasps were reared from parasitized CLB eggs
sent from the APHIS-Niles biocontrol lab in Michigan. Most were released as parasitized CLB

eggs onpicked oat leaves and placed with a sponge inside small, modified paper milk cartons

mounted on wooden stakes in the field. The rest were released as eggs in small petri dishes

inside the same carton and stake assembly.

Wasps were recovered from field collected eggs in both years after releases were made, however
it is unknown whether they are overwintering successfully or are only reproducing within-year.
To determine whetherA. flavipes is truly overwintering or not, a secondinsectary for this wasp is
being established in 2004 in Washington Co. in the Scholls area, approximately 20-25 miles
from Banks. This field will receive release material in the spring, and the field in Banks will be
monitored throughout the egg-laying season for overwintering success, without the addition of
new release material. The number ofA. flavipes released each year has steadily increased and
jumped from hundreds to thousands for insectaryestablishment. It is anticipated that numbers
released in Scholls in 2004 will be similar to those for Banks in 2003.

Releases of the larval parasitoid, T. julis were first made in Malheur Co. immediatelyafter CLB
was found in 1999. Subsequent releases have since been made each year in Malheur, Union, and
Multnomah counties in cooperating growers' fields where they have agreed to not spray at least a
small portion of the field, which is to be left as a buffer for the wasps. A few releases were also
made in Baker and Jefferson counties. T. julis has been established in other western states with
arid climates similar to CLB infested areas of Eastern Oregon. Parasitism rates range from about
20% to near 95% in those areas.

In 2003, we released CLB larvae, parasitized by T. julis, in four counties (nos. released):
Malheur (8,300), Multnomah (2,350), Union (13,900), and Washington (1,000). A total of
25,550 CLB larvae were released, 3,350 in western Oregon and 22,200 in eastern Oregon. About
57% of the larvae released in Union Co. went into the insectary field established at the OSU

Experiment Station in Union, while all the material released in Malheur Co. went intotheir new
insectary. Parasitized CLB larvae were aquired from Pennsylvania (18,850), Utah (2,900), and
Wyoming (3,700).

The first insectary for T. julis was started in 2002 in Union Co. in cooperation with the OSU
Experiment Station in Union. CLB populations were artificially increased in the field to provide
an unlimited resource for the wasps. In 2003 we had true recovery of T. julis from the insectary
field in Union Co. This field will be monitored closely for natural increases in the T. julis
population during 2004, with no additional releases being made.

A second T. julis insectary was started in 2003 at the OSU Experiment Station in Vale and will

continue in 2004. Like Union Co., there was recovery of T. julis in Malheur Co. from one of the

several growers' fields where pastreleases have beenmade. Unfortunately, onlytwo insectaries

can be funded: one on the west side for A.flavipes and one on the east side for T. julis. It

logistically makes the most sense to have the Malheur site well established first, since the
growing season is significantly longer than in Union Co., providing a longer seasonto move T.

julis around the state once established. Thus Malheur Co. will become the focus ofthe release
effort for T. julis in 2004. We will also be working toward recovery in Multnomah Co. on
Sauvie Island, where releases of T. julis have been made since 2000, and few or no releases will
be made there in 2004 either.

OSU Extension and local area growers will help expand the biocontrol effort by starting and
managing volunteer insectary fields in both Benton and Jefferson counties. Considerable
augmentation will likely be necessary in these counties where CLB numbers are still generally
very low. ODA and USDA-APHIS will provide parasites, technical assistance, and field
monitoring to those efforts.
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Black vine weevil control in field and container-grown nursery stock
Denny J. Bruck
USDA-ARS Horticultural Crops Research Laboratory
3420 N.W. Orchard Ave.

Corvallis, OR 97330

(541) 738-4026
bruckd@onid.orst.edu

Experiments were conducted in 2003 to evaluate the efficacy of various biological and as well as
a chemical agent for the control of black vine weevil, Otiorhynchus sulcatus, larvae in field and
container-grown nursery stock. The biological control agents evaluated included
entomopathogenic nematodes (Heterorhabditis marelatus, Heterorhabditis bacteriophora and

Steinernema kraussei), a fungus (Metarhizium anisopliae, TAENURE™) and diatomaceous
earth. The insecticide Talstar® was also evaluated.
2003 Field Trial

Studies were conducted in the spring of 2003 to evaluate the efficacy of entomopathogenic
nematodes (Heterorhabditis marelatus, Heterorhabditis bacteriophora and Steinernema
kraussei) and the fungus (Metarhizium anisopliae, TAENURE™) for black vine weevil control
in field-grown Taxus. The study was performed as a completely randomized design with 10

replications. Each experimental plot was approximately 9 ft2 and encompassed five Taxus

plants. Nematodes were applied both as a standard liquid formulation (75 IJs/cm) and as
infected wax worm (Galleria mellonella) cadavers (one cadaver/plant) which were either buried
or placed on the soil surface at the base of each plant. Metarhizium anisopliae was applied at the
rates of 40 or 80 kg/ha. Plots were treated 14, April 2003 and evaluated 2, May 2003.
Because of the warmer than average spring in 2003, black vine pupation began soon after
treatments were applied and was approximately 50% when plots were evaluated. Nematodes and
fungi are best suited for controlling larvae and their efficacy is significantly reduced against
pupae. The time between treatment and evaluation (two weeks) was also less than ideal in order
to allow time for the nematodes and fungi to infect the larvae. However, because pupae were
beginning to eclose and adults emerge, the plots were evaluted. Application of M. anisopliae at
the rate of 40 kg/ha was the only treatment to significantly reduce black vine weevil populations.
However, the high rate of M. anisopliae was not significantly different than the control. No
nematode application significantly reduced black vine weevil populations. Because of the
clumped distribution of weevil larvae in the field and the variability within treatments (least

significant difference of 4.8 larvae) it was difficult to detect significant differences between

treatments. These are the results of the first year of a multi-year study.
Treatment
Control

Total # BVW larvae/plot
6.7ab

H marelatus @75 IJs/cm2
H. bacteriophora @ 75 IJs/cm2
S. kraussei @75 IJs/cm2

5.7ab
6.9ab
6.3ab

H. marelatus infected cadavers (buried)
H. bacteriophora infected cadavers (buried)
S. kraussei infected cadavers (buried)

4.3ab
5.5ab
6.7ab
8.8a
7.4a
5.0ab

H. marelatus infected cadavers (surface)
H. bacteriophora infected cadavers (surface)
S. kraussei infected cadavers (surface)

M. anisopliae @ 40 kg/ha
M. anisopliae @ 80 kg/ha

2.5b
7.5a

2003 Container Trial

An experiment was performed in 2003 to evaluate the efficacy of diatomaceous earth and

Talstar® for black vine weevil control in container-grown nursery stock.

The study was

performed in a randomized complete block design with 6 replications and 3 plants per replicate.
The plants used in the experiment were rooted cuttings of Picea abies 'Nidiformis'. The plants
were planted in 4 inchpots containing a standard nursery mix (OBC Northwest Nursery Mix #1)
and were infested with 60 black vine weevil eggs. Eggs were applied in groups of 10-20 over a

period of several weeks to simulate natural egg laying. The experimental treatments were

diatomaceous earth (6 lb/yd3) and Talstar® (4 lb/yd3) incorporated into the potting mix at

planting and an untreated control. The experiment was began in May of 2003 and evaluated in
October.

Treatment with diatomaceous earth and Talstar® significantly reduced the number of black vine
weevil larvae per plant. There were no larvae present in the Talstar® treatment. A few larvae
did survive the diatomaceous earth treatment but not significantly more than the Talstar®
treatment. These results are from one trial only and the experiment is currently being repeated to
validate the results.

Treatment
Control

Diatomaceous Earth (61b/yd3)
Talstar® (41b/yd3)

Average # BVW/plant
0.56a

0.17b
0.00b
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IMPACT OF LOW RATES OF SEED TREATTMENT INSECTICIDES ON
BYDV EXPRESSION IN FALL SEEDED WHEAT 2002-2003.
D. E. Bragg* & K. Tetrick**

*Washington State Extension Entomologist
P O Box 190 Pomeroy WA 99347-0190
(509)843-3701 braggd@wsu.edu

**USDA-ARS Plant Introduction Station Manager
Central Ferry WA 99347

ARCBD trial offall seeded wheat var. "Madsen" was seeded in replicates of10 x30 feet

each, with 4replicates per seed treatment as supplied by the Gustafcon Company

Seeding was done on September 23, 2002 using a Hegi Cone Seeder set for the
equivalent of60 lbs seed per acre. Gaucho 480 at 1fl oz, and Lindane at 1fl oz were
used as seed treatment insecticide standards in this trial. Raxil MD at 5fl oz was used as

aseed treatment fungicide for all treatments. Aphid counts for bird cherry-oat aphid were

made on October 3(10-DAE). The numbers ofOBCA were low but differences occurred
between the low rates ofseed treatments and the UTC. Avisual score ofestimated

BYDV expression was made on February 10, 2003. Estimates ofBYDV expression were
made as percentage infected plants per 6.6 feet ofacenter row =square meter The table
shows the aphid counts, BYDV score, and yield at harvest (August 20, 2003) Statistical

analyses were ANOVA for yield. Conclusions are that Raxil MD alone and Lindane

alone have no efficacy against OBCA. The low rates ofseed treatment products Gaucho
480, Cruiser, and L0263 (Gustafson numbered compound) have varying rates ofefficacy
against OBCA during fall aphid activity. Spring estimates ofBYDV symptoms reflect
aphid control. Yields partially relate to aphid control in avery dry crop season.
Table 1.

Treatment

1Raxil MD
2Ga480
3Ga480

4Ga480
5L0263
6L0263
7L0263
8Cruiser
9Cruiser

Rate/cwt

% OBCA

5 fl oz
~~30
0.16 floz-5 flozRMD 05
0.24 fl oz-5 fl oz RMD 03

1.00 floz-5 flozRMD 00
0.10 floz-5 floz RMD 00
0.13 floz-5 floz RMD 00
0.80 fl oz-5 fl oz RMD 00
0.19 floz-5 floz RMD 05
0.80 fl oz-5 fl oz RMD 00

10 Lindane 1.0floz
ANOVA;LSDtTest =.05

30

%BYDV

Bu/Acre

45
15
05

101.0c

104.7b
104 4b

00
00
00
00
15
00

45

H5*3a
115 6a
107%
112 5ab
1044b
112 7ab
"

7,"
^^
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WIRE WORM STUDIES ON STAND DENSITY EFFECT IN FALL SEEDED
WHEAT 2002-2003.

D. E. Bragg* & K. Tetrick**

*WSU Extension Dryland Entomologist
P O Box 190 Pomeroy WA 99347-0190
(509) 843-3701 braggd@wsu.edu

** USDA-ARS Plant Introduction Manager
Pomeroy WA 99347

ARCBD trial of4 x 10 x 30 feet replicates per each of 10 treatments was seeded

September 23, 2002 with the goal ofmeasuring wire worm density and damage to stands

offall seeded wheat var. "Madsen" treated with seed treatment insecticides supplied by
Gustafson Inc., replacing Lindane. The standard seed treatment was Lindane at 1fl oz per
cwt ofwheat seed, with seeding rate set at 60 lbs per acre. Another standard for the area,
Gaucho 480 at 1fl oz cwt, was also included. The trial site was located on ground
immediately following acrop ofsweet corn, where wire worms (Limonius californica)

were evident. Wheat emergence occurred 10-days later and stand counts were made on

10/03/02 by counting wheat seedlings per 2.2 linear feet ofrow =1/3 square meter. 14

wheat plants per 2.2 linear feet are considered a"good" stand. On this date of 1-DAE

fresh carrots were implanted 4per replicate in arandom manner to attract wire worms' In

addition, seedling volunteer sweet corn was also randomly distributed among the wheat

plant rows meach replicate. The carrots were removed and examined for wire worm
attack 7-days later on 10/14/02. Harvest occurred on August 20,2003. The table below

contains ANOVA;LSD tTest data for stand density, wire worm damage, and yield
Conclusions are that all seed treatment chemicals controlled wire worm damage
compared to the Raxil MD Check. All treatments received Raxil MD as fungicide to
eliminate fungicide effects ifany. Yield variations were probably due to aphid

transmission ofBYDV virus during the first 30-days ofplant growth in 2002.
Table 1.

I^tm^

RateCwt

IRaxilMD
5floz
2Ga480
0.16 floz-5 floz RMD

3Ga480

4Ga480

5L0263

6L0263
7L0263

8Cruiser

9Cruiser

10 Lindane

Stand/0.3 M2
I09a
12.8bc

0.24 fl oz-5 fl oz RMD

12.6bc

1.00 fl oz-5 fl oz RMD

13.8b

0.10 floz-5 floz RMD

13.1b

0.13 floz-5 floz RMD

13.7b

0.80 floz-5 floz RMD

13.8b

0.19 floz-5 floz RMD

13.3b

1.0 fl oz-5 fl oz RMD

12.7c

0.80 fl ox-5 fl oz RMD

13.2b
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Wire Worm.
^
00b

00b

y8.M

foToT
1047b

104 4h

0*0b

115 3a

00b

107 9b

00b

00b

00b

00b

gjb

m'fc.

112 5a},

104 4b

1l2*7ah

76 3d
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MANAGEMENT TOOL FOR ROOT WEEVIILS IN STRAWBERRIES
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The experiment was conducted in a third year planting of 'Totem' strawberries at the North
Willamette Research and Extension Center that was naturally infested with strawberry root
weevils. The objective was to evaluate the effect of Surround on feeding and behavior ofadult
root weevils during spring through summer, 2003. A preliminary trial previously conducted with
containerized nursery plants had suggested that a coating of Surround on plant leaves tended to
repel adult root weevils. This experiment was designed to see if Surround would have a
repellent effect in field-grown strawberries. Pitfalltraps (12 per plot) were monitoredevery
week during the summer in an attempt to track the movements of adult root weevils and see if
they were feeding preferentially among the different treatments.

The following treatments were applied regularly from first bloom(4/15/03) to the first weekof
September: Surround product #1 applied every7 days (S#l - 7); Surround product #2 applied
every 7 days (S#2- 7); Surround product #1 applied every 14 days (S#l - 14);untreated control.
The only difference between Surround products #1 and #2 was the surfactant used in the
formulation. Both Surround products coated the plants in white. Treatments were arranged in a
randomized complete block design with five replications. Individual plots were four rows wide
(13.3 feet) by 25 feet long. All other strawberry plants were disked under in early spring, 2003,
thereby leaving our plots surrounded on all sides by bare ground to facilitate containment of

adult weevils within the experimental area.

Because weevils were primarily concentrated in one area of the experimental area, each plot was
"enriched" with 12 to 14 larvae on April 22, 2003 (following procedures used by Tanagoshi et
al.), inan attempt to have weevils more uniformly distributed over allplots. Weevil larvae used
to enrich plots were primarily late instar black vine and rough strawberry removed from
primroses growing inpots. Larvae were added to plots by making a 3 to 6 inch deep hole with a
pencil near a strawberry crown, dropping in a larvae, and re-filling the hole with soil.
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Each pitfall trap consisted of a 16 oz plastic cup lined witha short plastic cup, and topped with a
tapered 7 oz plastic cup withthe bottom removed to act as a funnel. Twelve pitfall traps per plot

were installed on June 2, 2003. Insect numbers were recorded from pitfall traps examined two to

three times per week from June 9 to August 14, 2003. The objective of monitoring adult root
weevilpopulations during summer was to determine if the Surround had a repellent effect,
thereby causing increasingly more weevilsto gravitate toward untreated control plots over time.
Because previous research has shown that 4 to 5% of a known adult root weevilpopulation tend
to fall into pitfall traps, they provide a means for tracking populations and movements over time.
Populations of potential root weevil predators (carabid ground beetles and spiders) caught in
pitfall traps were also recorded. All insects caught in traps were released on-site.
Table 1. Total number of adult root weevils recovered from pitfall traps, 6/9 Black vine
Rough
Strawberry
Treatment

8/14/03.
Total

strawberry

3

1

82

77

2

2

81

S#l - 14

63

5

3

71

Control

76

2

3

81

Significance

ns

ns

ns

ns

Mean

73.5

3

2.25

78.75

S#l-7

78

S#2-7

There were no differences among treatments in number of root weevil adults recovered from
pitfall traps from early June to mid-August, 2003. The small number of rough strawberry and
black vine weevil adults recovered from pitfall traps may suggest poor survival and
establishment of transplanted larvae in the field.

Because another indicator of adult root weevil activity is leaf-notching, the number of notched
leaves counted in two minutes per plot were also recorded during week 4 (6/30/03) and week 8
(7/28/03) of the trial.

Table 2. Number of notched leaves.
Treatment

Notched leaves 6/30/03

Notched leaves 7/28/03

S#l-7

17.8

28.4

S#2-7

24.0

23.8

S#l - 14

11.8

22.8

Control

13.6

19.0

Significance

ns

ns

Mean

16.8

23.5

There were no differences among treatments in the number of notched leaves counted on either
date.

Because number of eggs laid and number of larvae produced per treatment is the most critical
factor, root weevil larvae will be dug and counted during winter 2003/2004.

There were also no differences among treatments in number of carabid ground beetles or spiders
recovered from pitfall traps during any week of the trial. Mean weekly carabid ground beetle
pitfall trap counts remained fairly consistent and ranged from a low of 60 during the week of
July 7, to a high of 97 during the week of August 11, 2003. Spider counts were highest during
the first week of June (mean of 88) and fell steadily during each week to a low of 6.5 during the
week of August 11, 2003. There was also a change from a predominance of hunting spiders
early in the summer to web weavers later in the summer.
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Introduction

Crane fly larvae can cause economic damage of turfgrass and other crops. The European crane
fly, Tipulapaludosa, and another introduced species, T. oleracea, have been identified in
peppermint in Oregon. Another species, Nephrotomaferruginea, has been collected from
peppermint fields in the Boardman, Oregon area. In late August 2003, two peppermint fields
were found to be heavily infested with what appeared to be N.ferruginea. Because this crane fly
is potentially a new pest of peppermint, a study was conducted to evaluate the efficacy of
chlorpyrifos (Lorsban 4E).
Materials and Methods

The experiment was set up in the fall of2003 as a randomized block design with five
replications. Treatments were as follows:

1. untreated check (water only)
2.

0.5 lb ai/acre Lorsban 4E

3.

1.0 lb ai/acre Lorsban 4E

4.

2.0 lb ai/acre Lorsban 4E

On October 21 and 22, eachplot (4'x 6') was pre-irrigated with 2-4 gallons of water using a
watering can. The appropriate amount of chlorpyrifos was then mixed in 1 gallonof water and
evenly applied to the plot area with the watering can. The application was followed with 11
gallons of water or approximately 0.75" of water. OnOctober 27,the entire field was irrigated

with approximately 0.5" of water.

Evaluation of the experiment took place from October 29 to November 2 and consisted of taking
two 1 ft samples from each plot. Due to cold temperatures and windy conditions, remaining soil
samples were placed in buckets on October 30 and taken indoors to be processed. The soil was
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shaken off the rhizomes, sifted through a 0.25" mesh screen, and the number of crane fly larvae
counted and recorded.
Results and Discussion

All rates of Lorsban 4E significantly reduced the number of crane fly larvae compared to the
untreated check (see table). Although there were no significant differences among the three
chlorpyrifos treatments, there was a trend for better control with increasing application rate.
Results of efficacy trial evaluating three rates of chlorpyrifos (Lorsban 4E)
Rate
Mean Number of Crane Flies (larvae per sq ft)
Treatment
(lb ai/acre)
Live
Dead
Untreated check
Lorsban 4E

—

54.0

a

0

0.5

10.9

b

0.7

Lorsban 4E

1.0

5.7

b

2.1

Lorsban 4E

2.0

3.8

b

2.3

Separation of means using Fisher's Protected Least Significant Difference (p=0.05). Means with the
same letter are not significantly different.

Sick and dead larvae were found while evaluating the experiment. Because it was difficult to
distinguish between sick and live larvae, any larva that moved was categorized as alive. More
larvae, however, appeared to be lethargic with higher rates of chlorpyrifos. The number of dead
larvae increased with higher rates of chlorpyrifos (see table), suggesting that some control is lost
with the 0.5 lb ai/acre rate of chlorpyrifos.
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Four soil insecticides were incorporated in a small cement mixer with 50% peat and 50% pumice
soil mix, placed into 6 inch pots and planted with a mature Totem' strawberry plant on 25 April.
The granular formulations selected are registered for weevil control in ornamental plants.
Granular formulations of these insecticides are not available for agriculture. In part, we are
looking at efficacy of these granular formulations for root weevil control during blueberry's nonbearing growth phase in the nursery and field. Black vine weevil larvae were field collected
from a strawberry field in Vancouver, WA and 10 each per treatment were introduced to each
pot on 2 May. Treatments were replicated 10 times. The larvae were placed into individual 2-3
inch deep holes made with a wooden dowel around the plant and covered over with soil. These
units were periodically watered, as needed, to activate the soil insecticides. After one week, the

foliage of the strawberry plants was cut down to the crownand eachunit covered witha 1 ft2

particle board to contain emerging adult root weevils. These units were checked 3 times a week
to detect adult weevil emergence.

All of the granular formulated treatments and respective rates tested for their soil incorporation
into potting media provided significant black vineweevil control for 5th instar larvae compared
with the untreated check at the 5% level (Table 1). Systemic Marathon (imidacloprid), Talstar
(bifenthrin) and the highrate of Choice (fipronil) provided betterthan 90% mortality of larvae as
measured by adult emergence between 20 May and 20 June. The new polymer encapsulated
formulation of Precise (acephate) performed intermediate to the other granular pesticides. This
unique product will require further evaluation as a potential root weevil product.

Four soil insecticides andthe entomopathogenic nematode, Steinernema kraussei were applied as
drench treatments into 6 inch pots filled with our standard potting mix and planted with a mature

'Totem' strawberryplant on 7 May. Each treatment was replicated 10 times and 10 mature black
vine weevilwere individually placed into 2-3 inchdeep holes made with a wooden dowel around
the plant and coveredwith soil. All treatments were applied in a 350 ml stock solution and
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plants were watered when needed. Evaluation and posttreatments methods were similar to the
soil-incorporated test above.
Compared with the untreated check, both rates of Talstar and the neonicotinoid Platinum
(thiamethoxam) provided nearly complete larval/adult mortality based on observed adult
emergence from 23 May to 20 June (Table 2). Based on our bioassay method, adult emergence
in the untreated check was nearly identical with the granular bioassay conducted with late instar,
black vine weevil larvae. The experimental nematode, S. kraussei, from Europe provided
outstanding control. Currently, regulatory agencies will not permit further importation of this
biological control because it is not native and because of current issues regarding invasive
species. Systemic Merit (imidacloprid) and AzaDirect (azadirachtin) provided intermediate
larval suppression compared with the untreated check. Field trials will be conducted with both
granular and drench applications of Talstar, Marathon/Merit and Platinum around the base of
non-bearing and early bearing blueberry plants in the field. Each replicate will be artificially
infested with known numbers of black vine weevil larvae.

Table 1. Soil Incorporated Trial
Mean numbers

Treatment

oz/pot

emerged

Choice 0.1 WG

0.006

3.3b

Choice 0.1 WG

0.012

1.0c

Marathon G

0.16

0.9c

Marathon G

0.33

0.5c

Precise 4G

0.05

3.7b

Precise 4G

0.11

3.6b

Talstar 2G

0.27

0.6c

Talstar 2G

0.44

0.4c

Untreated check

8.1a

Means within columns followed by the same letter are not significantly
different (Tukey HSD test, P <0.05).
Drench with 350ml solution for 6 inch pot.

Table 2. Drench Trial
«

Mean numbers

ml/pot

emerged

0.66

2.4b

0.26g

2.3b

Platinum 2SC

0.14

0.4c

Platinum 2SC

0.22

0.1c

Talstar F

1.1

0.0c

Talstar F

2.2

0.0c

Steinernema kraussei

68

0.1c

Treatment

Merit 75WP

Untreated Check

8.3a

Means within columns followed by the same letter are not significantly
different (Tukey HSD test, P <0.05).
Drench with 350ml solution for 6 inch pot.
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Aharvest spay ofBrigade at 0.1 lb(AI)/acre was applied on 17 June to control peak black
vine weevil populations observed from night sampling and extensive notching ofcanopy
foliage. The low pressure boom application, applied at50 psi with D6 45 disc core
nozzles to deliver 80 GPA provided 99% adult control ofan economic level ofblack vine
and strawberry root weevils after 3days posttreatment. This timing eliminated adults of
both species going into the Fall. Unexpected recovery and population increase ofboth
soft and hard bodied rough strawberry root weevils after this harvest spray led to three
additional postharvest (D6 45 disc core nozzles) and post-renovation (FloodJet® TKSS20 nozzles) applications. The reported results underscore the difficulty many growers
have experienced over the past 2-3 seasons to control the adult stage ofthis late season
weevil. In addition to the traditional late evening, flash light searches, we conducted

daytime adult searches for adults and larvae. The cryptic rough strawberry root weevil
was surveyed with 15 minute soil and 15 minute foliage and crown searches in addition
toour standard golf-cup cutter to assess larval life stages and presence ofadults infive
core sample per field. These cores were sifted through an8 and 16 mesh sieve.
Figure 1graphically shows the difficulty we experienced controlling rough strawberry
weevils compared with the black vine and strawberry root weevils. Our Petri dish and

field residual bioassays showed Brigade kills rough strawberry root weevil if theycontact

or ingest the pyrethroid. This late summer active root weevil isoften found congregating
tightly in the strawberry crown orclumped together inthe soil adjacent tothe crown or in
moist zones within the soil. Presumably this behavior is associated with water

conservation and soil conditions. During this time very little feeding evidence was found

from notching injury of canopy leaves. In early October, their winter-spring laid eggs
had hatched and larvae are easily recovered from core sample sifted through ourmeshed
screen sieves. Three drench applications of Brigade were applied in 200 to 381 GPA to
economic levels of egg laying adults commonly found in September. We conclude that
the traditional postharvest rough strawberry root weevil treatment(s) are not effective
toward controlling this late season weevil that will lay eggs into early Fall. This control
failure, aimed at the preovipositing adult stage, results in fall season through spring larval
feeding onstrawberry roots. We propose late season drenches ofthe newly registered
Admire and experimental Platinum (thiamethoxam) during periods of rainfall when these
materials can contact the soil/root inhabiting larvae and possibly overwintering adults.
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At this writing, rainfall patterns are not cooperating with immediate plans to apply soil
formulations of both neonicotinoids. The cranberry experience with Admire showed
rainfall or irrigation was key to excellent root weevil control when applied from

November to April.

2003 Brigade Post Harvest Renovation Study
6/17

(80GPA)

7/22

(200GPA)

8/7
(200GPA)

Dates

106

10/20
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This trial was established at Foiada Farms in Wesly, California in order to evaluate the
effectiveness of an experimental ant bait with indoxacarb as the active ingredient. Currently
abamectin (Clinch) and pyriproxyfen(Esteem) are formulated in soy oil on corn meal grit
particles and broadcast for control ofthree ant species in California. The ants targeted are the
red imported fire ant Solenopsis invicta, southern fire ant Solenopsis xyloni, and the pavement
ant Tetramorium caespitum. Currently the RIFA is confined to Southern Californiawith sporatic

outbreaks in Northern California and eradication efforts are led by the California Department of
Food and Agriculture. The pavement ant, which is native to California, can be responsible for
extensive damage to plantsby girlding the roots of vegetables and some tree species such as

cherries and citrus. The primary agricultural use ofthe baits other than eradication efforts ofthe

RIFA, are the suppression of southern fire ants and pavement ants in nut crops suchas almonds
and walnuts during harvest Nuts can sustain considerable damage while on the ground drying.
Good IPM practices such as the elimination of dormant sprays, using BT's for wormcontrol in
the spring rather thanorganophosphates, non-cultivation practices, cover crops and improved
irrigation systems such as micro-sprinklers and drip irrigation, have all served to theadvantage
of the ant populations in California agricultural production systems.
Treatments were eitherbroadcast with a hand held fertilizer spreader or mounded with a

tablespoon inthe sample plots on August 12, 2003. Plots were 200 feet long by 75 feet wide.
Fourreplicates were used in a RCB design. Ant populations were evaluated by placing hot dog
pieces in a small vial on the ground for several hours. As the ant activity in the fall decreased,
vials were left onthe ground for longer periods in order to obtain moderate damage inthe
untreated control plots. Five vials of hot dogs were used in eachplot. Sunnyside Farms
Chicken & PorkFrank links were used. One-eight of a link containing 140 fat calories/link was
placed ineach bait station. Vials were frozen overnight, and the ants were counted the next day.

The only ant species observed in this trial was the southern fire ant. Final evaluations this year

were made with almonds by placing 10 nuts in a PVC tube with two 1/4'" holes in the side and

leaving it onthe ground for 7 days. Evaluations will be made next spring to determine the
longevity ofthe control. Past experience has shown that fall applications ofbaits will suppress

ant foraging the next year before the colony has time to increase its population levels.
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Treatments

Pre-Trt

Aug 29

Indoxacarb

1.5

Broadcast

lb/ac

Indoxacarb

1.5

Mound

lb/ac

Clinch

1 lb/

Broadcast

ac

Sept 12

Sep 26

Oct 10

Oct 10

#Ants

# Ants

# Ants

%

per Vial

per Vial

Damage
to Dogs

# Ants

per Vial

per Vial

202.7 a

462.7 c

327.6 b

150.8b

140.3b

4.3b

273.4 a

15.1a

12.9 a

11.7a

0.0a

0.0a

256.8 a

0.1a

12.3 a

2.9a

0.0a

0.0a

221.2 a

219.4 b

245.8 b

56.2a

20.4a

2.0ab

per Vial
Untreated

Sept. 5
# Ants

1. Untreated

Oct 24

Oct 24

% Nuts

% Nuts

Consumed

Rejected

With Ant Activity
After Hammer Impacts

31.1b

49.0b

65b

Oct 22 %ofBerms

2. Indoxacarb Broadcast

1.5 lb/ac

0.6a

10.5b

10a

3. Indoxacarb Mound

1.5 lb/ac

0.01a

1.3b

0a

4. Clinch Broadcast

1 lb/ ac

0.2a

9.0b

50b

Means followed by the same letter are not significantly different (P=0.05DMRT)
A reject was any nut that showed signs of insect damage. This is a lower price category for the grower.

The indoxacarb ant bait appears to be a very effective. It reduced ant numbers within 10 days
after the application and lasted for at least 6 weeks. It is not understood why the ants are still
active in the Clinch treatments as indicated by the hammer impact sample, but apparently not at a
level where they are able to do much damage to the nuts placed on the ground.
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Experimental plots were established at Hal and Keith Robertson Farms, Tracy, California, in order to
evaluate the effectiveness of eight different materials against the garden centipede in a commercial tomato
field. The plot area was selected by evidence of garden centipede damage to the growers' original
transplants. The treatments were randomized based on the severity of damage in the field, and all original
plants were removed. Treatments 9, 10 and 11 were dissolved in water, with 10 oz. (295.7 ml) of solution
applied to the soil immediately after transplanting. The solution was applied to the base of the plant and
allowed to penetrate the soil profile to a level just below the plug. Treatments 1-6 were applied to the
beds before the transplanting in an 18 inch band, and then roto-tilled into the soil using a BCS 14-hp
rototiller. Treatments 7 & 8 were a combination with the first materials incorporated into the bed with
Calypso applied as a drench solution after transplanting. All materials were applied on May 12, 2003.
The tomato plants, variety H-9780, were spaced 18 inches apart in a 60-inch-wide bed. Plot size was one

bed by 20 plants in the row. The field was furrow irrigated immediately after the application to help the

transplants establish in the field.
Products
F0570

Danitol
Renounce

Active Ingredient
zeta-Cypermethrin
Fenpropathrin
Cyfluthrin

Force

Tefluthrin

Diazinon

Diazinon

Warrior

Force + Calypso
Renounce +

Calypso
F0570

Diazinon

Calypso
Untreated Control

lambda-Cyhalothrin
Tefluthrin +Thiacloprid
Cyfluthrin + Thiacloprid

Method of Application
Band &
Band &
Band &
Band &
Band &
Band &

Incorporate
Incorporate
Incorporate
Incorporate
Incorporate
Incorporate

Formulation

Product/100
Plants

0.8EW

3.3ml

2.4EC

11.5ml

20WP

1.4g
17.7g
87.0g

3G
14G
1CS

1.6ml

B & I + Drench

3G+480SC

B & I + Drench

20WP +

17.7g +4.9ml
1.4g +4.9ml

Zeta-Cypermethrin

Drench

0.8EW

3.3ml

Diazinon

Drench

AG600

21.0ml

Drench

480SC

4.9ml

Drench

Municipal

l,000oz

480SC

Thiacloprid
Water only

Stand vigor was evaluated based on the growth and vigor of the plants outside of the affected area. Plots

were harvested on June 26, 2003. All plants were harvested by cutting at the soil surface and weighed
immediately.
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Treatments

l.F0570(0.8EW)
2. Danitol (2.4EC)
3. Renounce (20WP)
4. Force (3G)
5. Diazinon (14G)
6. Warrior (1CS)
7. Force (3G) + Calypso (480 SC)

8. Renounce (20 WP) +Calypso (480 SC

9. F0570 (0.8EW)

Vigor of Plants

Mean Wt. Grams/Plant

June 19

June 26

8.4 de

691.5 de

8.3 de

660.7 cde

7.7 cd

594.2 bed

8.3 de

652.3 cde

6.1b

455.9 ab

8.1 cde

711.5de

8.7 e

767.3 e

8.7 e

689.90 de

8.4 de

637.3 cde

10. Diazinon AG600

7.3 c

504.6 be

11. Calypso (480SC)

7.5 cd

559.4 bed

12. Untreated Control

4.5 a

339.1 a

The vigor ratine scale is 1-10 with 10 beiniy equal to the highest anc 1 being the lowest vigor.

Means in a column followed by the same letter are not significantly different at the 5% Level. DMRT

All of the treatments except the Diazinon granular and Diazinon drench provided acceptable control of
damage from garden centipedes. The thorough incorporation of these materials prior to transplanting and
the drench application at transplanting should give growers the ability to protect young plants once the
materials are registered for these types of applications. It is not known whether or not these materials will
perform as well should the growers choose to shank them into the beds at the same time that they apply
their spring pre-plant fertilizers. Large plot field trials are planned for 2004 to investigate the methods
appropriate for the effective placement of these materials. While there is a tolerance for the use of several
of these pyrethroids in tomatoes, their labels do not mention soil applications for this pest.
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INTRODUCTION

Current control with Lorsban 4E targets the mint root borer (Fumibotysfumalis) in the larval

stage, before the larva forms a protective hibernaculum. It is unknown ifduring the larval stage

there is anoptimum time to apply Lorsban 4E that would provide effective control and minimize

yield loss. In addition, it is prudent to test alternatives to Lorsban due to continued Lorsban usage
being injeopardy from the Food Quality Protection Act.

Lorsban 4E (chlorpyrifos) and Orthene 75S (acephate) were tested on three dates to find the most

effective application time to apply Lorsban 4E. Inaddition, the following insecticides were also

tested for their efficacy in controlling mint root borer (MRB) larvae; (1) Vydate L(oxamyl), (2)
Lannate SP (methomyl), (3) Avaunt 30WG (indoxacarb), (4) Mustang Max 0.8 EC (zetacypermethrin), (5) Pounce 3.2 EC (permethrin), (6) Imidan 70W (phosphorodithioate), and (7)

Orthene 75S (acephate) applied in less irrigation.
MATERIALS AND METHODS
Experiments 1, 2 and 3:

All experiments were located in the same production peppermint field in the LaGrande, Oregon

area. Arandomized block design, with four replications, was used for all three experiments.

Experimental plots were 6'x 20'sections of a peppermint field with a natural infestation of MRB

larvae. Treatments were applied with a C02 backpack sprayer (20 GPA at 42 psi) to pre-irrigated

plots. The insecticides inall treatments were immediately washed into the soil with
approximately 1 inch of water, with the exception of the treatment of Orthene with less water

where only 0.5 inch ofirrigation was used. Garden sprinklers, attached to apump and water tank,
were used for applying water for all treatments. All three experiments were evaluated by digging

four, 1ft soil samples ineach plot area. The soil was shaken offthe mint roots and sifted

though a0.25" screen. The rhizomes were placed in Berlese funnels until dry and the number of

MRB larvae recovered from soil sifting was combined with that from Berlese funnel extraction.

Table 1. Experiment 1: First application date, September 9, 2003.
Mean number of live mint root borer larvae per ft found on October 8. (Twenty-nine DAT.)

^^

Treatment

Rate(lbai/a)

Untreated check

Live MRB per ft1

—

10.4 a

Vydate L

3.0

11.1a

Imidan 70W

5.95

10.4 a

Avaunt 30WG

0.22

10.8 a

Orthene 75S (2x rate)
Orthene 75S (2x rate, less water)

2.0

9.7 a

2.0

11.5 a

Lorsban 4E

2.0

2.4 b
Sample means were compared with Fisher's Protected LSD (p=0.05). Means with the same

letter are not significantly different (Petersen 1985).
LSD = 6.56, F=2.04; dfN5,18; p< 0.05
Experiment 2:

The Orthene 75S treatment, at a 2x rate, provided significantly more control than the untreated
check, but failed to provide MRB control as good as the standard Lorsban 4E or to lower the
MRB level below the treatment threshold.

Table 2. Experiment 2: Second application date September 20, 2003.

Mean number of live mint root borer larva per ft2 found on October 9 and 24
(Nineteen and thirty-four DAT.)

Treatment

Untreated check

Orthene 75S (2x rate)

Lorsban 4E

Rate (lb ai/a)
—

2.0

2,0

Nineteen DAT
17.4 a

9.7 b

1.0 c

Sample means were compared with Fisher's Protected LSD (p=0.05). Means with the same
letter are not significantly different (Petersen 1985).
Nineteen DAT, LSD =3.95, F=52.02; df=2,6; p< 0.05
Thirty-four DAT, LSD =5.28, F=19.48; df=2,6; p< 0.05
Experiment 3:

All treatments lowered the MRB levels significantly compared to the untreated check.
All the pesticide treatments provided similar control, with the only difference being between
Lannate SP and Pounce 3.2 EC. (Table 3).

Experiment 1:

On September 6, four pre-treatment samples each containing 2 ft2 ofsoil were sampled from

around the plot area. Atthis date larvae were present at an average of 24.9 perft . Also on this
date, approximately 40% of the MRB larvae were inthe roots and had to be extracted by Berlese
funnels. The other 60% of the larvae were screened from the soil. Larvae at this time were

estimatedto be half of fiill size. The following treatments were applied on September 9: (1)
untreated check, (2) Vydate L at 3.0 lb ai/a (3) Imidan 70Wat 5.95 lb ai/a, (4) Avaunt 30WG at
0.22 lb ai/a, (5) Orthene 75S at 2 lb ai/a, (6) Orthene 75S at 2 lb ai/a watered in with lesswater,

and (7) Lorsban 4E at 2 lb ai/a. Treatments were evaluated on October 8, twenty-nine days after

treatment.

Experiment 2:

On September 18, four 1ft2 soil samples were taken around the plot area. At this date 33.8 MRB
larvae per ft2 were found. Fourteen percent ofthe larvae were inthe roots, with 86% inthe soil.

The following treatments were appliedon the second application date of September 20: (1)
untreated check, (2) Orthene 75S at 2 lb ai/a, and (3) Lorsban 4E at 2 lb ai/a. Treatments were
evaluated on October 9 and again on October 24, at nineteen and thirty four days after treatment.
Experiment 3:

OnOctober 1, four 1 ft2 soil samples were taken around the plot area. Atthis date 24 MRB larvae
per ft2 were found. Twenty-two percent ofthe larvae were inthe roots, with 71% inthe soil and
7 % were in hibernacula. The following treatments were applied on the third application date of
October 2: (1) untreated check, (2) Lannate SP at 1.8 lb ai/a, (3) Orthene at 2 lb ai/a, (4) Imidan
70W at 5.95 lb ai/a, (5) Mustang Max 0.8 EC at 0.15 lb ai/a, (6) Pounce 3.2 EC at 0.5 lb ai/a and
(7) Lorsban 4E at 2 lb ai/ac. Treatments were evaluated on October 22, twenty days after
treatment.

RESULTS AND DISCUSSION

Experiment 1:

No treatment provided control comparable to the standard of Lorsban 4E at 2 lb ai/a. MRB
control by the standard was significant considering that at the time of the application
approximately 37% of the MRB larvae were still in the mint rhizomes and were about half grown
(Table 1).

Table 3. Experiment 3: Third applicationdate October 2, 2003.

Mean number of live mint root borer larvae per ft2 on October 22. (Twenty DAT.)
Treatment
Rate (lb ai/a)
Live MRB per ft2
18.00

Untreated check

a

Lannate SP (2x rate)
Orthene 75S (2xrate)

1.8
2.0

9.75

b

7.88

be

Imidan 70W

5.95

5.44

be

5.69

be

Mustang Max 0.8EC

0.15

Pounce 3.2 EC
Lorsban 4E

0.6

2.94

2.0

6.06

c

be

Sample means were compared with Fisher's ProtectedLSD (p=0.05). Means with the same

letter are not significantly different (Petersen 1985).
LSD = 5.92; F=6.06; df=6,18; p< 0.05

The September 9 and 20 application dates of Lorsban 4E produced significantly better MRB
control than did the October 2 application date of Lorsban 4E (Table 4). This could be due to the
MRB being less active and/or more of them being in their hibernaculum and protected, on the
October 2 date.

Table 4. Comparison of mint root borer control with Lorsban applied at three application dates.

Mean number oflive mint root borer larva per ft2. Sixteen ft2 sampled on each date
Treatment

Rate (lb ai/a)

Lorsban 4E

2.0

Lorsban 4E

2.0

Lorsban 4E

2.0

Application date
Sept. 9
Sept. 20

Oct. 2

Live MRB per ft
2.4 b
1.0 b

6.1 a

Sample means were compared with Fisher's Protected LSD (p=0.05). Means with the same

letter are not significantly different (Petersen 1985).
Nineteen DAT, LSD =1.97, F=20.94; df=2,6; p< 0.05
CONCLUSION

Control of MRB with Lorsban 4E is more effective when applied during September than early
October. Lorsban 4E also provided the most control in two of the three experiments. The amount

of control obtained with Orthene 75 S was mixed.

Cereal leaf beetle: host range and field evaluation of aggregation pheromone
Sujaya Rao

Department of Crop & Soil Science, Oregon State University, 3017 ALS, Corvallis OR
97331

The cereal leafbeetle (CLB), Oulema melanopus (L.) (Coleoptera: Chrysomelidae), is a
new exotic pest in the PNW. In 1999 it was reported from two counties in Oregon, and
within 3 years, it was detected in 17 outof 36 counties in the state. The adults disperse

rapidly and new county records are added each year.
CLB is known as a pest in grains, but it is also reported feeding on native and
cultivated grasses suchas orchard grass. At present there is little information on its

impacts onother cultivated grasses raised extensively inthe PNW. Oregon isthe grass

seed capitaland over 500,000 acres are under grass seed production in that state. There
are therefore major concerns about the impact of CLB on grass seed production in the
state. In the past 2 years, heavy infestation by adult CLB was observed in a new planting
of tall fescue in a field near Portland and in Kentucky bluegrass in LaGrande in eastern

Oregon. These are the first reports of CLB infestation and damage ingrass seed crops in

the PNW.

There are additional impacts due to quarantine restrictions on transport of hay, straw
and grass seed from infested counties inOregon and Washington into neighboring states

and Canada, necessitating implementation of labor intensive surveys in all counties in
these two states on an annual basis. A sensitive survey tactic for adults, suchas a
pheromone trap, will greatly facilitate CLB detection surveys necessary for CLB-free
counties to export material without fumigating.
We are currently studying the impact of CLB on grasses raised for seed inthe PNW,

and evaluating a pheromone trap for monitoring CLB adults moving from overwintering

sites to grain fields in spring.

Host range: A 2 year study, initiated in 2003, was conducted in LaGrande, OR. The

following were planted: fall planted grasses (perennial rye grass, annual rye grass,

orchard grass, Kentucky bluegrass, fine fescue, tall fescue), spring planted oats, triticale,
plus spring planting of all 6 grasses listed above. The objective was to examine the

response ofoverwintering and late summer adult CLB to fall and spring planted grasses
in the presence of oats andtriticale. Weekly observations were made on the number of

adults, eggs and larvae.

Data from the first year indicate that, inthe presence of spring planted oats and

triticale, spring planted grasses did not attract overwintering CLB adults. However, in
summer, adults that emerged were attracted to all grasses though fine fescue had few
adults. Damage to grasses ranged from low to medium (Table 1).
In contrast, overwintering adults were observed to feed and lay eggs on fall planted
grasses such as perennial rye grass, annual rye grass, tall fescue and orchard grass, but
damage was not significant. Narrow leaved grasses such as Kentucky bluegrass and fine

fescue attracted few adults incomparison.

30

Table 1. Mean CLB in cereals and grasses in 1 foot row samples in a field plot in
LaGrande, Oregon. SP = spring planted; FP = fall planted
Host plant

4-28-03

5-13-03

6-9-03

6-9-03

7-14-03

7-14-03

Adults

Eggs

Larvae

Adults
24.3

Oats

0.2

8.1

6.7

Damage
High

Triticale

0.1

4.3

1.0

Medium

Annual ryegrass (SP)
Perennial rye grass (SP)
Orchard grass (SP)
Tall fescue (SP)
Kentucky bluegrass (SP)
Fine fescue (SP)
Annual ryegrass (FP)
Perennial rye grass (FP)
Orchard grass (FP)
Tall fescue (FP)
Kentucky bluegrass (FP)
Fine fescue (FP)

0.0

0.0

0.0

low

17.4

Damage
High
High
High

0.0

0.0

0.0

low

19.7

Medium

0.0

0.0

0.0

low

29.3

Medium

0.0

0.0

0.0

low

14.7

Medium

0.0

0.0

0.0

none

14.1

Low

0.0

0.0

0.0

none

1.9

None

mowed

5.0

0.9

10.9

0.1

low

0.2

7.2

0.2

low

mowed

1.1

6.6

0.0

low

mowed

0.3

3.4

0.2

low

mowed

0.0

1.4

0.0

none

mowed

0.0

0.0

0.1

none

mowed

-

-

-

-

-

-

This study indicates that spring planted grasses such as annual and perennial rye grass,
orchard grass and tall fescue are at risk for damage by adults at the end of summerwhen
the cereals are dry and CLB adults need a food source prior to dispersal to overwintering
sites. Overall, the impact of CLB on grass seed appears to be dependent on the presence
of cereals in neighboring areas. It is critical that CLB adults are monitored in grass seed
fields in late summer to determine whether an insecticide application may be necessary.

The risk is greatest for new seedlings, as damage at the early stages of development can
have a major impact on plant growth and subsequent grass seed yield.

Pheromone trap: To develop a monitoring tactic for adult CLB, we conducted a field
evaluation of the CLB using an aggregation pheromone that was isolated, identified and
synthesized by researchers at the USDA-ARS laboratory in Peoria, IL. The pheromone
was added to rubber septa that were attached with separate clips on the downwind side of
yellow stickytraps attached to bamboo stakes. In 2002 a range (50 to 500 fig per septum)
in pheromone (P) doses was tested, and the highestdose was observed to provide the
greatest captures (Fig. 1). The pheromone was tested in the presence of a plant compound,
hexenyl acetate (HA), which had a synergistic effect in an earlier laboratory assay.
However, the compound did not exhibit activity in the field trial. A random sample of
adults capturedon the traps were sexed revealing an equal number of females and males.

P500

P500+HA

P150+HA

P50+HA

CONTROL

Treatment

FIG. 1. Mean number (+ SE) ofoverwintering CLB adults captured onyellow sticky
traps baited with synthetic CLB aggregation pheromone (P) and plant-related compound

(Z)-3-hexenyl acetate (HA). Means significantly different from the control at the a =

0.001 and 0.01 levels denoted by *** and **, respectively (From Rao et al 2003).

The study provided evidence that the synthetic CLB aggregation pheromone is
effective in trapping CLB adults in the field, but for large scale field implementation,

higher capture rates were required.

The field experiment was repeated in2003 using higher pheromone doses. In addition,

we used an inverted yellow sticky trap as the earlier field trial had indicated that CLB

adults often escaped from the yellow sticky trap after capture. The modified trap greatly

enhanced the trap captures in 2003. We obtained 3 times the number ofadult CLB on the

0.5 mg trap compared to the trap with the same dose (= 500 Lig) tested the previous year.
The 2003 field trial indicated that a dose of5 mg ofpheromone is optimal (Fig. 2).
The inverted Ttrap was effective but messy. Further research is needed for development
ofan efficient trap for retaining CLB captured after attraction to the pheromone.
280

0.5

1

5

10

Control

CLB PheromoneDose (nig)

Fig. 2. Dose response ofCLB to the synthetic aggregation pheromone. Bars represent
mean number (+SE) ofoverwintering CLB adults captured on inverted Tyellow sticky

traps baited with pheromone.

Exotic crane flies T. paludosa and Tipula oleracea in Oregon
Sujaya Rao, Jon Umble, Lora Crampton
Department of Crop & Soil Science, Oregon State University, 3017 ALS, Corvallis OR
97331

There is great crane fly diversity in the PNW due to the moist environments. However,

majority of the native species are saprophytic and not known as pests in cropping systems.
Two exotic species, Tipula paludosa and T. oleracea, that are pests in their native
environments in Europe, have been introduced inadvertently into Oregon. In Europe T.
paludosa is known as a pest in grasslands and spring cereals. It was introducedto British
Colombia in 1965 and first reported on the northwest coast in Oregon in 1989 as a pest in
pastures in Tillamook County. T. oleracea is lessdominant as a pest in Europe compared
with T. paludosa but it is reported damaging winter cereals and crucifers. It was first
reported in the PNW in 1998.

There is considerable sympatry in the distribution of T. paludosa and T. oleracea in
the PNW, but they differ intheir life cycles and feeding patterns. T. paludosa adults
emerge inearly fall, mate soon after emergence, and females layeggs on theground.
Eggs hatch in September, and larvae feed voraciously in winter and spring. However,
feeding is reduced at the end of spring, and the larvae undergo summer aestivation (Fig.
1). Pupation occurs in late summer. In contrast, T. oleracea has two generations a year.
Adults emerge in March-April and again in September -October. There is no period of
aestivation and larvae are present andactive in the soil all year round. Based on this
difference in life cycles, there isa variation inperiods when damaging stages of both
species are present in agricultural fields (Fig. 1). Damage by T.oleracea can occur
throughout theyear, while T. paludosa causes little additional damage inthe summer.
Hence different management strategies are needed for eachspecies.

— T. oleracea

• T.paludosa

Adult emergence

Jan Feb Mar Apr May Jim Jul Aug Sep Oct Nov Dec
Larval feeding

aestivation

Fig. 1. Periods ofadult emergence {above line) and larval feeding (below line).

Tipula oleracea and Tpaludosa also differ in dispersal patterns. Tpaludosa adult
females are gravid at emergence and unable to travel any distance before ovipositing.
This can lead to build up oflocal populations. T oleracea females, on the other hand, are
better fliers than T paludosa, so eggs are more widely dispersed.
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Tpaludosa and T oleracea are similar in appearance. They can be separated as adults
based oneye and antennal characters. Larvae are dimorphic with regard to the anal
papillae. However the reliability ofthis character has been questioned and currently,
larvae need to be reared through to adults for identification. This istime consuming since
Tpaludosa takes a year for development. The trigger breaking summer aestivation is
unknown, there is extensive mortality prior to pupation and few adults emerge.
To betterunderstand the biology ofthe two species, we are studying temperature-

dependent development and distribution of Tpaludosa and T oleracea. In addition we
are developing a molecular tool for separation ofthe two species at the larval stage.
Temperature-dependent development: Field collected Tpaludosa and T oleracea were

mated for collection of eggs. Eggs and first instar larvae were placed in incubators set at
0°, 4°, 8°, 12°, 16°, 24°, 28° and 32° C. The number of days to hatch at each temperature,

and mortality at each temperature, are currently being recorded. The study is in progress,

but preliminary data indicates that T. oleracea development is more rapid at a range of

temperatures (8° through 24°C) (Fig. 2). Data onlower and upper development
thresholds for each species, which will be generated inthis study, will be used for
predictions onrange expansion ofthe two exotic species.

Fig.2. Temperature-dependent development ofegg stage in exotic crane fly species
Tipula paludosa and T. oleracea.

Geographic distribution: To determine how far south each species has spread, and to
determine the extent ofsympatry, a survey ofadult crane flies was conducted. Since both
species emerge in early fall, the survey was conducted over a 7day period in mid
September 2003. The survey was limited to public places with irrigated lawns such as
parks in incorporated towns in Oregon west ofthe Cascade Mountains. Adults were
caught, transported to the laboratory and identified. Out of17 sites sampled, Tpaludosa
was collected from 12 sites while T. oleracea was collected from 5 (Fig. 3). At 4 sites,

both species were collected including a site on the coast at the border ofOR and CA.
However, at the inland site close tothe CA border, only T. oleracea was collected. In
addition, only T. paludosa was collected at the 2 eastern sites at the foothills ofthe
Cascades.

All sites sampled

r

I. paludosa

i

i

->—

1

'

T oleracea

Fig. 3. Distribution of T. paludosa and T. oleracea based on adult survey conducted

west of Cascades in September 2003.

Molecular Marker: DNA was extracted from single third or fourth instar larvae of

Tipula oleracea, T. paludosa, and an unknown larva collected from a golf course in

Portland. From each individual larva, mitochondria cytB was amplified with primers from

the mosquito mitochondrial genome. A single, ca. 400 bp band, was obtained for each
sample. Amplicons were purified and sequenced. The resulting sequences were
comparedto the public DNA sequence database Genbank, and confirmed as Diptera
sequences. Sequences were 410 bp long (excluding primer sequences) and the two
known samples had 7.3% sequence divergence. The unknown sample was identical to T
oleracea. In subsequent analyses, we recorded 21 % and 27 % sequence divergence
between a native species and T oleracea and T. paludosa, respectively.
The molecular marker has several advantages over traditional rearing (Table 1 and

was used for identification of larvae collected from diverse cropping systems in the

Willamette Valley in Oregon. Twenty samples of T. paludosa were collected from lawns
and peppermint fields while T oleracea was collected from turf, lawns, peppermint,
annual and perennial rye grass fields.
Table 1. Comparison of exotic Tipula spp. identification using molecular marker with
traditional rearing
Identification
Time

Molecular Analysis
2-3 days

Cost

$ 15-20

Mortality

none

Preservation

easy - in alcohol; freezer

Rearing
up to 1 year for T paludosa
$ 416 (primarily for labor)
extensive for T paludosa
(aestivation trigger still unknown)
not applicable
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GRASS MEALY BUG AS VECTOR OF FUSARIIUM POAE (SILVER TOP)
IN KENTUCKY BLUE GRASS 2003-2004

D. E. Bragg,* J. Sitton, M. Bragg, W. Johnston, & C. Golob
Washington State University
*WSU Extension Entomologist
P O Box 190 Pomeroy WA 99347-0190
(509) 843-3701 braggd@wsu.edu

A RCBD trial was sprayed withcandidate products for potential registration in grass seed
insect management on May 20 at Worley, Idaho, using a wheel rack sprayer at
20gpa/20psi KBG variety"Rhonde". The commercial grass field was owned by Dave
Lampert, a growerfor the Dye Seed Ranch. A mirror"late" trial was treated adjacent to
the early trial on June 2. Early evidence of ST was present, with grass mealy bug
nymphs present in the elongating tillers. The trials were rated for ST heads per meter
square June 17. All insecticide treatments provided controlof ST compared to the UTC.
*Rye in the Warrior Zeon replications probably reduced efficacy for this productas it
was very similar to other products tested in 2002.
Table 1. Early Trial 2003
Treatment
UTC

Rate/Acre

STHeads/M2

—

23.00b

Yield gms/M2

Bifenthrin (Capture 2E)
0.04 lb aia
6.25a
Baythroid/Provado Tank mix
3.75/3.75 oz
6.25a
Warrior Zeon
0.04 lb aia
3.25a
Zetacypermethrin (Mustang Max) 0.025 lb aia
2.50a
Numbers followed by same letter NSD. ANOVA; LSD t Test 0.05.
Table 2. Late Trial

Treatment

Rate/Acre

UTC

ST Heads/M2

Capture 2E
0.04 aia
Baythroid/Provado Tank mix 3.75/3.75 oz.
Warrior Zeon

0.04 lb aia

40.9b

60.9a
61.3a
34.6b* (weedy)
63.6a
CV% =33.24

Yield gms/M2

26.00c

54.2b

2.50a

43.3b

10.75b

46.8c

3.00a

38.1c*

Mustang Max
0.25 lb aia
0.50a
65.4a
Numbers followed by same letter NSD. ANOVA; LSD t Test 0.05 CV% = 19.8

The late trial was seeded 2-weeks after boot stage ina 2nd separate trial to test the value

of a later spray. In 2003, the later trial showed no improvement in yield. Since ST was
already present in early tillers, a later treatment was not SD from the early treatment, and
drought/weedy conditions caused yield variations. Our previous "early" treatment was
made at dandelion bloom according to older literature. Previous year (FY 2000, FY 2001,

and FY 2002) trials have demonstrated the "later" treatment to be more effective in ST
reduction.

Only grass mealy bug, Heterococcusgraminiculus Morrison, was found by careful
sampling in the KBG fields investigated in 2003 on the Palouse of Washington and Idaho
(Jerry Sitton PI). The literature including the PNW Insect Management Hand Book
indicates that pacific meadow plant bug feeding injury is the cause of ST. We have not

found PMB in our trial sites from 2000 to date in Palouse KBG fields with ST symptoms.
We have isolated microsporidia from the bodies of grass mealy bug nymphs and
successfully plated them out on a medium specific to the fungal pathogen, Fusariumpoae
(Pike). Microsporidia are also omnipresent in the grass fields according to Dr. Sitton
(personal communication, 2001). Therefore experimental hygiene is essential to avoid
contamination of plates.
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CONTROL OF SEED POD WEEVIL USING SOFT CHEMISTRY
IN DRY PEAS 2003

D. E. Bragg*, L. Knettle**, M. Bragg
Washington State University
P O Box 190 Pomeroy WA 99347-0190
(509)843-3701 braggd@wsu.edu
* WSU Extension Entomologist
** WSU Extension Office Manager
*** WSU Graduate Student - History

An early trial to test the efficacy of dry pea foliar insecticides selected by FMC Corp. was
established 7-01-03 at Farmington WA on land operated by Bernt Lend. The trial was

RBCD in 4 replicates of 10 x 20 feet per treatment. A C02 back sprayerset at 20 gpa/20
psi was used for applications. A late trial was sprayed on 7-10-03 in the same design and
manner. Mature peas were collected at harvest in samples of 100 peas per replicate on 731-03. The sample peas were stored until December 18, at which time adult bruchid

weevils began to emerge in the lab. Countswere made of weevils per 100peas. All
treatments in the earlyand late trials were competitive with each other, compared with
the UTCs. Cygon-Imidan was applied as a standard dry pea treatment used commercially
on the Palouse Region. No pea aphid appeared in the trials in 2003; therefore onlypea
pod weevil data were evaluated.

Table 1. Early Trial
Treatment

Rate/Acre

UTC

Mean Weevils/100 peas
32.1a

Capture 2E

0.04 lb aia

3.0b

Warrior Zeon

0.035 lb aia

3.5b

0.025 lb aia

2.5b

Mustang Max

Baythroid-Provado

3.75 floz-3.75 floz

Cveon-Imidan

1.0b

0.175 lb aia-1 lb aia

4.5b

ANOVA;LSD t Test 0.05 Numbers followed by same letter are not SD.
Table 2. Late Trial (10-DAT)

Treatment
UTC

Capture 2E
Warrior Zeon
Mustang Max
Baythroid-Provado

Cygon-Imidan

Rate/Acre

0.04 lb aia
0.035 lb aia
0.025 lb aia
3.75 fl oz-3.75 fl oz

0.175 lb aia-1 lb aia

Mean Weevils/100 peas
15.5a

7.5b
3.5b
2.5b
1.0b

5,0b

ANOVA;LSD t Test 0.05 Number followed by same letter are not SD.
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EVALUATION OF INSECTICIDES FOR THE CONTROL OFAPHID & WORM PESTS IN FRESH
MARKET TOMATOES IN CENTRAL CALIFORNIA

UNIVERSITY OF CALIFORNIA COOPERATIVE EXTENSION

C. Fouche, B. Villalpando, & D. Colbert
University of California Cooperative Extension

420 South Wilson Way, Stockton CA 95205-6243
209/468-2085

bfbuche^ucdavisedu

This trial was established at the Brooks Bauer Research Farm in Escalon, California in order to evaluate

the effects of several products on aphid and worm pests in fresh market tomatoes. The tomato variety

was Bobcat, spaced 18 inches between plants in 60-inch wide centers, by 30 feet long. The plot size was
.017 acre, drip irrigated on flat beds, with four replications. Untreated areas equal to the treated test areas
were established in between each replicate block in order to maintain high pest populations once the

applications began.

All treatments were applied with aC02 powered backpack sprayer utilizing 3nozzles per row. The
applications were made with 3flat fan, low-drift air induction type nozzles. The first two applications
used a 1102VS nozzle over the center ofthe row and a80025VS nozzle on each side ofthe plant
operating at 40 PSI at 30 gallons/acre. The following 2applications used aflat fan 11003VS on top of the
bed with two 80025VS nozzles on each side operating at 60 psi for afinished volume of 45 gallons per
acre. The boom was expanded in width from 40 inches to 60 inches so that the nozzles were at optimum
distance from the plants as the plants grew larger. The plants were not staked so trimming ofthe outer
edges ofthe canopy was done before each application with 30 inch machetes to assist in the penetration of
materials into the center of the plants.

Materials were applied on 4Aug, 18 Aug, 1Sep and 15 Sep. The first application was for control of
aphid species and the last three were primarily for worm pests. On the first application for aphids, control
was difficult with the contact materials because a high percentage ofthe aphids were on the bottom ofthe
compound leaf surfaces next to the ground. Even with the drop nozzles, it was difficult to penetrate the

leaves where the aphids were. On the second application, many ofthe aphids had moved up to the mid-

area ofthe plant and it was easier to reach them with the spray materials. We substituted four ofthe last

treatments on the aphid list for worm materials as worm eggs were being deposited on the plants at that

time.

Aphid evaluations were made by selecting one compound leaf per plant from 5plants in each plot and
examining the leaf surfaces. Worm evaluations were made by selecting 2plants in each plot and shaking
fruit onto awhite tarp. Fruit was inspected and counted both for worm damage and worms present Fruit
was cut open, if any entry wounds were visible, to determine which species of worm was present. The
white tarp was inspected for any worms that might have fallen offduring the shaking process
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Mean Number of Potato i Vphids, Macrosiphum

euphorbiae

per 5 Compound Leaves following the First Application
13 Aug
Lb ai/ ac
Form
Treatment

V10132

2.58 EC

0.12 205.0 bcdef

S1812

35 WP

0.15

373.3 fg

S1812

4 EC

0.15

282.5 defg

Kryocide

96 WP

8 lbs

254.5 cdefg

Capture

2E

0.06 1.5 a

F0570

.8EW

0.018 221.8 bcdef

F0570

.8EW

0.025 74.8 abc

Renounce

20 WP

0.044 144.3 abcde

20 WP

0.044 213.5 bcdef

Assail

70 WP

0.088 17.3 a

Assail

70 WP

0.112 11.0a

Assail

70 WP

0.112 42.0 ab

Avaunt +

30 WG

0.45 110.3 abed

Avaunt

30 WG

0.45

300.0 efg

Avaunt

30 WG

0.065

305.3 efg

w/o Break
Thru
Renounce

with Break
Thru

Lannate

5%

Hexacide

5.60%

Activol

5.6 EC

Proud

1% of Vol 238.3 cdef
2% of Vol 164.0 abcde
1% of Vol 138.0 abcde

Untreated

422.5 g

Untreated

264.3 defg

followed by the same letter in a column are not significantly

different at 5% level. (Fisher's LSD)

The Capture, the high rate of F0570, the low rateof Renounce, all of the Assail treatments, the Avaunt
plus Lannate, Activol and the Proud provided thebest control of the potato aphids following thefirst
application on Aug 13. Following thesecond application when more of theaphids were higher onthe
plant, more of the materials were effective inreducing the numbers of aphids below the untreated control.
Only the S1812, Kryocide, Avaunt and Intrepid did not reduce the numbers of aphids significantly below
the untreated control in the second evaluation.

Control of damage from thethree worm species was variable, but most of the materials provided excellent
to moderate control of worms with the exception of the Assail, Kryocide, Proud and the Warrior. Many

of the materials provided a very high level of control considering the 39% damage inthe untreated
control. In our lastthree years of work with Warrior, it has provided excellent control of worm pests in
tomatoes. I do not know why we could not repeat those results this year also.

Mean # of Potato Aphids per 5 Compound Leaves
Following the Second Application

26-Aug

2.58 EC

0.12

14.5 a

S1812

35 WP

0.15

295.0 bcde

S1812

4 EC

0.15

456.5 e

96 WP

8.00

307.0 cde

2E

0.06

0.0 a

F0570

.8EW

0.018

12.8 a

F0570

.8EW

0.025

2.0 a

Renounce w/o Break 20 WP

0.044

77.5 abc

0.044

66.8 ab

V10132

Kryocide
Capture

Thru

Renounce with Break 20 WP
Thru

Assail

70 WP

0.088

.8 a

Assail

70 WP

0.112

.3 a

8.33

34.0 a

Assail alternate with 96 WP

Kryocide

Avaunt + Lannate

30 WG + 90SP

.045 + 0.45

58.0 a

Avaunt

30 WG

0.045

195.3 abed

Avaunt

30 WG

0.065

411.5 de

Intrepid

2F

0.125

294.0 bcde

Success

2SC

0.078

183.3 abc

5.6 EC

5

159.8 abc

1 SC

0.03

3.8 a

Proud
Warrior

Untreated

292.8 bcde

lowed by tlle same letter in a c olumn are not signil "icantly
different at 5% level. (Fisher's LSD)
*Means fo
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W!?uem ^!pberry fr^worm adults were collected from an organic red raspberry field in
northern Whatcom County on 21 May 2003. Three adults were placed on an air-dried red
raspberry fruit bud terminal that was individually treated with one offive insecticides and
replicated 10 times. The insecticides were applied in aqueous suspensions using aPrecision
Spray Tower and held mmdividual Petri dishes. One day after treatment, 100% mortality was
observed for Diazmon and the 0.03 lb(AI)/acre rate ofActara (Table 1) At 48 hours
posttreatment, 100% mortality was obtained from the remaining insecticides (i.e., Imidan

(phosmet), Capture (bifenthrin), Success (spinosad) and Actara (thiamethoxam)). Success is

registered on red raspberry as aleafroller/worm pesticide during the prebloom perioZd its

efficacy on western raspberry fruit worm is a nice benefit.

Table 1. 2003 Western Raspberry Fruitworm Bioassay

Potter Tower Spray Trial
Test#l

Treatment

lb(AI)/acre

Mean Mortality

1DAT

2DAT

Actara 25G

0.03

Actara 25G

1.0a

0.06

0.97a

1.0a

0.10

0.93a

1.00

1.0a

1.0a

Capture 2EC
Diazinon 50W
Imidan 70W

0.94

Success 2SC

0.87a

0.05

Success 2SC

0.97a

1.0a

0.09

0.97a

1.0a

0.0b

0.1b

Untreated Check

1.0a

Mean within columns followed by the same letter are not significantly

different (Tukey HSD test, P<0.05).

Sampled size: 3 beetles/10 treatment.
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WINTER CANOLA MANAGEMENT USING NOVELLE
INSECTICIDES 2002-2003

D. E. Bragg* & K. Tetrick**
*Washington State University Extension Entomologist
P O Box 190 Pomeroy WA 99347-0190
(509) 843-3701 braggd@wsu.edu
** USDA-ARS Plant Introduction Center Manager
Central Ferry WA 99347
An 8 treatment trial of seed treatment and floral treatment insecticides was seeded on

8/10/02 using a fall seeded variety "Olsen" at CFRF. Seeding was in 4 x 10 x 20 feet
replicates in RCBD plot design Emergence date was 8/18/02. 5 seed treatments were
applied at seeding. Floral treatments were made on 4/22/03 by C02 back pack sprayer set
at 20 gpa/20 psi (with only Cabbage Aphid (CA), Brevicoryne brassicae, present in the
trial. Evaluation of the floral treatments was made on 4/29/03 (7-DAT), and 5/10) (15DAT) by counting CA colonies and mean number per colony in each replicate. Harvest
yields were collected on 7-23-03 using a Winter-Steiger Plot Combine (small concave,
high wind) to cut a 5 feet swath in each replicate by 20 feet in length. Yield data are
expressed in lbs. acre in the table below.
Table 1.
Treatment

Rate

1 Allegiance (CK)

2.38 fl oz/cwt

2 Gaucho 480

12 fl oz/cwt

3 Helix Extra
4 G7030-02

+ 02/LO263-A1
5 Gaucho CS

+ Gaucho 75 WO

6 Capture 2E

7 Warrior Zeon

8 Mustang Max

PRCT

7(200)
0(0)
0(0)
0(0)

2000 ppm/ac
21.5 fl oz/cwt

7-DAT CAfx)

15-DATCAfx)

7(200)
0(0)
1(25)
0(0)

10(300)c
2(50)b
2(50)b
0(0)a

1(30)

2(25)b

0(0)
0(0)

0(0)a
0(0)a

10.24 floz

0(0)
2000 ppm/ac
0.04 lb aia (spray) 7(200)
0.035 lb aia (spray) 7(200)
0.025 lb aia (sprav) 7(200)

21.5 floz

0(0)

0f0)a

ANOVA;LSD t Test 0.05 Numbers followed by same letter are not SD.
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PYRETHROID CONTROL OF FALL SEEDED CANOLA INNSECTS 2003
D.E. Bragg* & K. Tetrick**

Washington State University Extension Entomologist
PO Box 190 Pomeroy WA 99347-0190
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braggd@wsu.edu

** USDA-ARS Farm Manager
Central Ferry WA 99347

Asmall university research trial in RBD was established on 10-21-03 and treated by
CO@ back pack sprayer set at 20 gpa/20 psi on 10-22-03 ina larger var. "Olsen" fall

seeded Canola field at CFRF. The trial was established because the co-PI's noticed very
large populations ofdiamond back moth larvae, cabbage looper larvae, and cabbage
aphid colonies on the rosette leaves ofthe ca. 18 inch tall Canola plants. These fall leaf
feeding insects are uncommon most years, and appear in combination rarely in economic

numbers. The leaves were stunted and whitened by aphid feeding, had lost > 0.33 of leaf

surface due to larval feeding, and were in danger oflosing too much vigor prior to winter

stress. Therefore, a spray treatment was advisable. The 3 Pyrethroid insecticides were

applied at standard rates, and an UTC was established. Counts ofthe insect pests were

made on 4 leafat random in each of 4 replicates pertreatment at 5-DAT on 10-27-03.

All 3 insecticides were equally effective in controlling the pest species, but efficacy
against DBM and cabbage looper larvae was obtained for the body ofknowledge,

especially for newer Mustang Max (Zetacypermethrin). Some looper larvae were
moribund, but were hanging from their mouth parts inall 3 treatments, and as such were

counted as "controlled".
Table 1.

Treatment

Mustang Max
Warrior Zeon
Capture 2E

UTC

(a). 5-DAT UTC

Rate

0.025 lb aia
0.035 lb aia
0.040 lb aia

PrCtDBM

50
51
49

50

PRCT CL PrCtCA(x) 5-DAT

10
10
10

8(10)
8(8)
9(9)

10

• 50 DBM (pupation^)

ANOVA;LSD t Test 0.05
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=17CL

9(10)
=

8(301 CA

allOa
allOa
allOa

see UTC @b

Table 2.

Treatment

1 Allegiance (CK)

2
3
4
5

Rates as above

Gaucho 480
Helix Extra
G7030-02 + L0263-A1
Gaucho CS + Gaucho 75 WO

6 Capture 2E

7 Warrior Zeon

Canola yield/lbs acre
1671c

1924b
1874b
2026a
1855b

1924b

1975b

8 Mustang Max
2431a
ANOVA;LSD t Test 0.05 Numbers followed by same letter are not SD.

Conclusions on yield dataare foliar treatments and seed treatments were very similar in
2003 due to hot weathercontaining bloomperiod. Long term seed treatments showed
aphid efficacy through 177-DAE. Older seed treatments began to lose efficacy (Gaucho
480 & Helix Extra) before newer combinations. Floral spray provide instant aphid control
but some damage is sustained byaphid blasting of flowers priorto spay application.
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Mites & Sap-Sucking Insects
WILLAMETTE MITE: EMERGING PEST PROBLEM IN OREGON WINE GRAPES
J. G. Todd

Willamette Agricultural Consulting, Inc.
7555 Conifer Street, NE
Salem, OR 97301
503/378-7003

toddwac(S>open.org

The Willamette mite, Eotetranvchus willamettei Ewing, was observed at highdensities in
one Oregon vineyard near Dundee in 2000 and 2001. In September, 2002, about 200 acres in

this areahad high densities of Willamette mite and visible leafinjury. One vineyard sampled
throughout 2002, averaged 11 Willamette mite/leaf in August, and some samples exceeded
100/leafby October. Phytoseiid predators of spider mite were very scarce (0.3/100 leaves)
throughout the 2002 season. Heavy use of sulfur (6-10 applications/season) for suppression of
powdery mildewmay have contributed to the scarcity of predators.
For 2003, growers adopted several practices to combat Willamette mite. All vineyards
reduced the use of sulfur sprays for powdery mildew to minimize mortality of Phytoseiid
predators. JMS Stylet oilwas substituted for sulfur in May. Sulfur applications ranged from two
to sixtreatments per season, mostly in June andJuly. Twelve vineyards released Galandromus
occidentalis (purchased from Biotactics, Inc) for biocontrol of Willamette mite. Releases were

made inMay and June at rates of 1000-3000/acre. One vineyard also released Typhlodromus
pyri (collected from commercial blackberries) at a rate of 1000/acre in April. Fourteen of these
vineyards were surveyed, though no untreated check plots were established. Grape blocks of 510 acres (cv. Pinot Noir) were sampled for Willamette mite and Phytoseiid predators from May
to October. Six to eight samples of 10 leaves were collected from each block every two weeks.
Willamette mite and Phytoseiid predators were counted in the field with a lOxhand lens.

Phytoseiids were classified inthe field as either G. occidentalis or T. pyri and a few were

submitted to the OSU Insect ID lab for verification.

Mite population trendswere similar in all vineyards. Willamette mite was found in all
but one vineyard in May, but densities averaged less than four mites/leaf. Densities declined in

late May and June and mites were undetectable in most vineyards during June and early July.
Willamette mite increased from late July through early October. Most vineyards had peak

densities less than four mites/leaf in September, but two had densities of 20-40/leaf. These
heavily infested vineyards had visible leafinjury in September.
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Phytoseiid predators were detected in all vineyards and were found on all but one date
from early May to October. The largest numbers were found in May with adecline from late
June through August and increased numbers in September. The density ofPhytoseiids was 10X
greater than the previous season, with an average of3.2 Phytoseiids/100 leaves. More than 90%
ofPhytoseiids were classified as 1. pyri in the field and all specimens taken to OSU were
identified as T. pyri. The vineyard in which I. pyri were released did not have higher numbers
ofthis predator.

G. occidentalis released in grapes did not survive and multiply to detectable numbers. T.

pyri apparently colonized vineyards from refuges in surrounding vegetation. Reduced use of
sulfur probably favored reestablishment ofthis predator. Although 1. pyri was widespread,

numbers were low and Willamette mite still reached damaging densities insome vineyards. If

sulfur spray reductions continue, T. pyri may increase and provide consistent biocontrol of
Willamette mite.
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Agreenhouse infestation ofstrawberry aphid, Chaetosiphonfragaefolii, on 'Totem' strawberries
was sprayed withseveral experimental aphicides on 15 July. These were Actara

(thiamethoxam), Assail (acetamiprid), Fulfill (pymetrozine), Turbine (flonicamid) compared

withGuthion and recently registered Admire/Provado (imidacloprid). Individual potted plants
were arranged in a randomized complete block design replicated ten times withnine treatments.
These infested plants were individually treated with a Hudson hand sprayer to run-off. Samples
consisted ofthree randomly picked leaflets per plant

The recent registration of the neonicotinoid imidacloprid (Admire, Provado) is a significant

addition to our arsenal ofolder and at risk insecticides. Compared with the untreated checks, all

of the designated aphicides provided significant strawberry aphidknockdown after 3 days
posttreatment (Table 1). The neural inhibition of feeding behavior by Fulfill occurs within a few
hours; however, the absence of aphid contaminating life stages on strawberry may require
several dayscompared with traditional nerve disrupting aphicides. The prospects for additional
aphid active insecticides in strawberry are very good.
Table 1. 2003 Strawberry aphid trial

Treatment

Aphids/Leaflet
2DAT 3DAT

lb (AI)/acre

1DAT

0.05

1.7b

0.0b

0.2b

0.1b

0.1

0.2b

0.1b

0.0b

0.0b

Assail 70WP

0.04

1.3b

0.0b

0.0b

2.0b

Fulfill 50WG

0.09

14.3b

1.4b

0.8b

0.2b

Fulfill 50WG

0.13

7.8b

2.8b

0.3b

0.4b

Turbine 50WG

0.04

2.9b

1.6b

0.0b

0.0b

Turbine 50WG

0.1

5.2b

3.9b

1.0b

0.2b

Guthion 50WP

0.5

0.4b

0.0b

0.1b

0.0b

41.7a

45.2a

55.2a

38.3a

Actara 25WG
Admire 2F

Untreated Check

6DAT

Mean within columns followed by the same letter are not significantly different (Tukey
HSD test, P <0.05).

Late September, apopulation ofthe raspberry aphid, Amphorophora agathonica was collected at
from red raspberry in Lynden, WA. Insecticides known to have activity for sucking insects were
applied at recommended field rates to red raspberry terminal leaflets with aPrecision Spray
Tower. Ten wingless adults were then placed on the air-dried, treated leaflets and replicated 10
times for each treatment. Compared with the untreated checks, all treatments at both dates were

significantly different at the 5% level through 4days posttreatment (Table 2). At 2days after
treatment, the standard Malathion along with the three related neonicotinoids (i.e., Provado ^
(registered on strawberry, Actara, Assail) provided excellent aphid knockdown. By the 3r to 4
day, all compounds provided economic raspberry aphid control. The highly selective, systemic

aph'icide Fulfill affects aphids by paralyzing their sucking pump mechanism within afew hours.

This unique mode ofaction results in their eventual death by starvation. This novel, reduced risk
product is difficult to evaluate because the aphid may appear normal on red raspberry foliage but
in reality has stopped feeding and is non-economic. As with spider mites, there are several
excellent new aphicide chemistries that are registered for major crops and are pending
registration throughthe EPA/IR-4 program.

Table 2. 2003 Raspberry Aphid Trial
Sprayed: Sept. 29, 2003

Mean Mortality

lb (AI)/acre

1DAT

2DAT

3DAT

Actara 25WG

0.05

0.6ab

0.9a

l.Oab

Assail 70WP

0.04

0.6a

0.9a

l.Oab

Provado 1.6F

0.1

0.8a

1.0a

Malathion 8F

2pt/A

0.7a

1.0a

Imidan 70 W

0.94

0.4bc

0.7b

Fulfill 50WG

0.07

Treatment

Untreated Check

4DAT

0.8c

0.9b

0.3c

0.6b

0.8bc

0.9ab

0.03d

0.06c

O.ld

0.2c

Mean within columns followed by the same letter are not significantly
different (Tukey HSD test, P< 0.05).
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Three acaricides were evaluated for cyclamen mite, Phytonemus pallidus, efficacy as a
renovation treatment on 'Totem' strawberries at the Vancouver REU. Treatments wereapplied
on 26 August to infested 4 year-old plants. To simulate postharvest renovation, we used a rotary

lawnmower to form one ft2 plots from cyclamen mite damage plants. Treatments were applied to

run-offwith a Solo backpack pressure sprayer at 40 psi witha 5500 adjustable conejet nozzle.
The trial consisted of two ratesof Acramite (bifenazate), Mesa(milbemectin), Thiodan

(endosulfan) and untreated check. All crowns within three 1 ft2 plots were removed at 4, 7 and

14 days posttreatment and placed in a Berlese-Tullgrenfunnel for controlled heat extraction into

70% ethanol.

Compared withthe untreated check, allof thetreatments were significantly different at 7 days

posttreatment. Acramite was registered on strawberries for spider mite control at 0.75-1.0

lb(AI)/acre inearly 2002. This year's data strongly indicate that Acramite's cyclamen mite
activity is primarily suppressive (Table 1). Mesa may beregistered this year on strawberry as an
effective miticide effective against spider mites, eriophyids andtarsonemids (broad and
cyclamen mite species). Thiodan remains the most effective cyclamen mite control in
strawberry. However, Mesa at the rate of 0.02 lb(AI) per acre provided comparable control with
Thiodan. However, we concur with Gowan that 2 applications 7-10 days apart should be applied
when cyclamen mite symptoms are apparent either in the spring or postharvest. The maximum
number ofspray applications per crop season is 4 and 2 for Mesa and Thiodan, respectively. The

traditional recommendation for cyclamen mite control in PNW strawberries is at the dormant and
prebloom periods. The spring application(s) for cyclamen mite control is confronted with the

physical problem of dense canopy growth thatwill reduce effective penetration of a miticide into

the crowns where adult females overwinter. Past research indicates the optimum period to apply
a contact miticide for cyclamen mite iswhen the population has migrated into the fall maturing
crown inflorescences. The ideal timing is soon after field renovation after harvest in July and

early August.
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Table 1. 2003 Cyclamen mite trial
Mean Mites/ft 2

Treatments

lb(AI)/acre

Precount

4DAT

7DAT

14DAT

Acramite 50WS

0.5

82a

17bc

12b

50b

Acramite 50WS

1.0

84a

22b

26b

85a

Thiodan 2EC

2.0

76a

7cd

2b

3d

Mesa EC

0.01

79a

9cd

14b

34bc

Mesa EC

0.015

84a

6cd

14b

29bcd

Mesa EC

0.02

71a

4d

6b

18cd

85a

87a

85a

110a

Untreated check

Means within columns following by the same letter are not significantly different (Tukey HSD

test, P <0.05).
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This trial was established at Caffese Farms, Farmington California in order to evaluate the effects of

several new miticides on twospotted spider mites. Due toa lack ofinterest and funding for evaluation of
miticides in vegetable and specialty crops, we are using the leaves ofJuglans regia toevaluate mite
control with foliar applications ofnew IPM compatible miticides. Plots were established using individual
plants and RCB design was set up with four replications. Hot spots were identified, flagged and a 10
leaflet sample was utilized from these areas inorder to minimize damage tothe plants from mites
overwhelming the whole plant. Treatments were applied with a Solo backpack sprayer at 100
gallons/acre spray volume on July 14 .

The Hexacide plots received a second application at 2% V/V on Jul 30th because the 1% rate was only

somewhat effective in reducing mite numbers. The Activol plots were oversprayed with Proud on Aug 6
inanattempt to control the high population levels and squeeze a little more information out of the plot
before the population crashed due to the influx of high numbers of beneficial insects and predatory mites.

All leaflets were taken to the lab and either brushed as a group on a sticky glass plate and examined under

a dissecting microscope, or individual leaves were examined under a lighted magnifier when population
levels were less than 25 per leaf.
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Mean Number of Twospotted Mites per Leaflet from 10 Leaflets, Farmington, CA 2003
Jul 22

Jul 29

Aug 5

Aug 12

Zeal .09

1.1a

0.9a

1.5a

0.7a

Zeal. 125

0.68a

0.7a

1.4a

1.9a

Mesa 1.25

2.0a

1.4a

3.2a

8.2a

Mesa 1.50

1.0a

2.3a

7.6a

9.8a

Onager 1.0

1.7a

0.5a

1.0a

3.2a

Onager 1.25

1.3a

0.5a

0.8a

2.1a

Acramite .75

1.0a

0.8a

0.3a

7.4a

Acramite 1.0

2.8a

0.2a

0.9a

6.3a

Envidor 1.125

2.6a

3.2a

0.7a

7.5a

Envidor 1.250

2.7a

0.5a

0.9a

1.4a

Hexacide 8.3 +

8.9a

50.5a

46.3b

130.3c

60.7b

134.3b

162.1d

54.5b

56.5b

134.7b

126.6c

116.9c

Treatments

lb product/ac

16.6

Activol 8.3,Proud
16.6

Untreated Control

Means within columns followed by the same letter are not significantly different (DMRT P =0.10)

All materials with the exception of the Hexacide and the Activol provided excellent control of twospotted
spider mites for the duration ofthetrial. The control from Hexacide was better than the untreated control
until the final sample date. TheActivol provided control similar to the untreated plot and was abandoned

as a miticide duringthe course of the trial. The Proud was able to reduce the very high numbers of mites
in that plot to a much lower level and should be evaluated in future trials for its ability to control mite
populations when the application can be madeat lower levels of mites.
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INTRODUCTION

The two spotted spider mite, (Tetranychus urticae Koch) is a serious pest ofmost peppermint
production areas. Ifspider mites became resistant to current miticides, additional selective
miticides would be needed. The predator mite, Neoseiulusfallacis, can regulate spider mite

populations ifmiticides are selective and do not disrupt the predator mite populations. In the

following study, I conducted two experiments to test the spider mite ovicide Zeal 72WDG
(etoxazole), FujiMite 5SC (fenpyroximate), G-C Mite (an organic miticide containing a mixture
ofactive ingredients that are 40% cotton seed oil, 20% clove oil and 10% garlic extract) and the
standard of bifenazate 4L SC, (currently labeled in mint as Acramite 50WS).
MATERIALS AND METHODS

Arandomized complete block design was used for both experiments. Experiments were located
in two peppermint fields in the La Grande, Oregon area. The following treatments were each
replicated five times: (1) untreated check, (2) bifenazate 4L SC at 0.75 lb ai/a, (3) Zeal at 0.09 lb
ai/a, (4) Zeal at 0.135 lb ai/a, (5) FujiMite 5SC at 0.052 lb ai/ac, (6) FujiMite 5SC at 0.105 lb
ai/ac, and (7) G-C Mite at 1.26% volume per volume in20 gallons per acre ofwater. Latron CS7 (0.125% v/v) surfactant was added to all treatments.

Treatments were applied to experimental plots (18 foot x 20 foot sections ofpeppermint fields

with a natural infestion of spider mites) with a C02 backpack sprayer (20 gallons peracre using

tee jet, flat fan 8002 nozzles at 42 psi). Treatments for experiments one and two were applied
May 28 and June 3, 2003, and ambient air temperature at the time ofapplication was 70°F and
60°F respectively. Pre-treatment counts were taken within 24 hours before thetreatments were
applied. Plots were evaluated by counting the number ofspider mites and predator mites on three
leaves (one from the top, middle, and bottom) from each of seven plants. This trial was not
designed to evaluate the selectivity ofthe miticides on predator mites but predator mite levels
were monitored.
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Table 1. Experiment 1: Mean number of live spider mite motiles per leaf

Treatment
UTC

j^J

(lb ai/a) June 9
~- 18Ta~

G-C Mite
32oz/a 22.9 a
Zeal72WDG 0.09
5.3 b
Zeal72WDG 0.135 5.4 b

FujiMite 5SC 0.052
FuiMiteSSC 0.105
Bifenazate4L 0.75

5.2 b
3.2 b
8.7 b

Spider mite motiles

June 13 June 20
24.2 a 38.2 a

June 27 July 4
6.7 cd 1.8 c

17.0 ab 32.9 b
11.5 a
47abc
5.7 b 8.6 cde 5.3 cd 3.1 c
5.7 b 4.0 e 4.8 cd 3.6 be

7.6 b 20.2 be

4.7 b 5.9 de
6.3 b 10.4 bcde

10.9 ab

JujyJi_
0.1 a

8.2 ab

7.2 bed 4.8 abc
6.6 cd 95a

--0. a
0.1a

0.2 a

0.1a
04_a_

Separation ofmeans was carried out using Fisher's Protected Least Significant Difference

(FPLSD) at the p=0.05 level. Means with the same letter are not significantly different.

Due to the nature ofthe predator mite Neoseiulusfallacis numbers being low in relation to spider

mite numbers, the predator mites are reported in mean number ofpredator mites on twenty-one

leaves instead ofmites per leaf. Although it is not statistically different, the predator mite levels
are slightly lower in both Zeal 72WDG treatments compared to all other treatments on June 27.
Bv July 4the predator mite levels are similar in all plots. This is may be due to migration of
predator mites between plots. With small plots, migration does occur with time. Although no
clear conclusions can be drawn from the following table it would be prudent conduct future
studies to determine ifZeal 72WDG is detrimental to predator mites. (Table 2)

Table 2. Experiment 1: Mean number oflive predator mite motiles Neoseiulusfallacis on 21
leaves

Treatment
UTC

G-C Mite

Rate

(lb ai/a)
32oz/a

Zeal72WDG 0.09
Zeal 72 WDG 0.135

FujiMite 5SC 0.052
FuiMite5SC 0.105

Bifenazate4L 0.75

June 9 June 13

"oTa

0.6 a

0.0 a
0.6 a

0.4 a
1.0 a

0-Oa

Predator mite motiles

June 20 June 27

0.8 b

8.2 ab

0.2 b
0.4 b

1.8 b
1.0 b

0.2 b

1.4 ab

8.8 abc

9.8 ab

7.4 abc

7.2 ab

0.6 a

0.8 b 12.6 a

2.6 a 12.8 a

4.2 c
5.8 be

10.4 a

9.4 ab

£lyj

11.6 a

2.8 a

JujyJ6

0.4 b

-

0.2 a
0.2 a

2.8 ab
2.4 ab

9.8 a

1.8 ab

9.2 a

3.4 ab

,":'a , " "-

' (FPLSD) at the p=0.05 level. Means with the same letter are not significantly different.
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INTRODUCTION

The two spotted spider mite, (Tetranychus urticae Koch) is a serious pest ofmost peppermint
production areas. Ifspider mites became resistant to current miticides, additional selective
miticides would be needed. The predator mite, Neoseiulusfallacis, can regulate spider mite

populations ifmiticides are selective and do not disrupt the predator mite populations. In the
following study, I conducted two experiments to test the spider mite ovicide Zeal 72WDG
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ai/a, (4) Zeal at 0.135 lb ai/a, (5) FujiMite 5SC at 0.052 lb ai/ac, (6) FujiMite 5SC at 0.105 lb
ai/ac, and (7) G-C Mite at 1.26% volume per volume in 20 gallons per acre ofwater. Latron CS7 (0.125% v/v) surfactant wasadded to alltreatments.

Treatments were applied to experimental plots (18 foot x 20 foot sections of peppermint fields
with a natural infestion of spider mites) with a C02 backpack sprayer (20 gallons per acre using

tee jet, flat fan 8002 nozzles at 42 psi). Treatments for experiments one and two were applied
May 28 and June 3, 2003, and ambient air temperature at the time ofapplication was 70°F and

60°F respectively. Pre-treatment counts were taken within 24 hours before the treatments were

applied. Plots were evaluated by counting the number ofspider mites and predator mites onthree
leaves (one from the top, middle, and bottom) from each of seven plants. This trial was not
designed to evaluate the selectivity ofthe miticides on predator mites but predator mite levels
were monitored.
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Table 1. Experiment 1: Mean number oflive spider mite motiles per leaf

Treatment
Tjfc

r^

(lb ai/a) June 9
= 18^7~

G-C Mite
32oz/a 22.9 a
Zeal72WDG 0.09
5.3 b

Zeal72WDG 0.135

5.4 b

FuiMiteSSC 0.105
Bifenazate4L 0.75

3.2 b
8.7 b

FujiMite 5SC 0.052

5.2 b

Spider mite motiles

June 13 June 20
24.2 a 38.2 a

17.0 ab 32.9 b
5.7 b 8.6 cde

5.7 b 4.0

7.6 b 20.2 be

e

4.7 b 5.9 de
6.3 b 10.4 bcde

June 27 July 4
6.7 cd 1.8 c

11.5 a
4.7 abc
5.3 cd 3.1 c

July_16_
0.1 a

4.8 cd 3.6 be

0. a
0.1a

7.2 bed 4.8 abc
6.6 cd 9.5a

0.1a
0_±j^

10.9 ab

8.2 ab

0.2 a

Separation ofmeans was carried out using Fisher's Protected Least Significant Difference

(FPLSD) at the p=0.05 level. Means with the same letter are not significantly different.

Due to the nature ofthe predator mite Neoseiulusfallacis numbers being low in relation to spider
mite numbers, the predator mites are reported in mean number ofpredator mites on twenty-one

leaves, instead ofmites per leaf. Although it is not statistically different, the predator mite levels
are slightly lower in both Zeal 72WDG treatments compared to all other treatments on June 27.
Bv July 4the predator mite levels are similar in all plots. This is may be due to migration ot

predator mites between plots. With small plots, migration does occur with time. Although no

clear conclusions can be drawn from the following table it would be prudent conduct future
studies to determine ifZeal 72WDG is detrimental to predator mites. (Table 2)

Table 2. Experiment 1: Mean number oflive predator mite motiles Neoseiulusfallacis on 21
leaves

P£te

Treatment

(lb ai/a) June 9 June 13

G-C Mite

32oz/a

jfC

Zeal72WDG
Zeal72WDG

~-

0.09
0.09
Zeal72WDG 0.135

FujiMite 5SC 0.052

_

~ «,-„

oTi

0.6 a

0.0
0.0 a
a
0.6 a

0.4 a
^ a _

Predator mite motiles

June 20 June 27

JulyJ

9.8 ab

12.8 a

0.8 b

8.2 ab

0.2
0.2 b
b
0.4 b

1.8
1.5 b
o
1.0 b

0.2 b

1.4 ab

i/i „u

7.2 ab
i n ah

8.8 abc

7.4 abc

4.2
*z

cc
5.8 be

0.6 a

10 f\ 9i

11.6 a

0.2 a
.«*-

0.2 a

9.2 a

19.2 a

JulvJ|_
0.4 b
---

2.8
— ab
~
2.4 ab

3.4 ab
5A ao

FuiMiteSSC 0.105 1.0 a
0.8 b 12.6 a 10.4 a
9.8 a
1.8 ab
Bifenazate 4L 0.75
0.0 a
2.6 a 12.8 a 9.4 ab
19.8 a
5.2 a_
(FPLSD) at the p=0.05 level. Means with the same letter are not significantly ditlerent.

RESULTS AND DISCUSSION

BecauTs^nificant differences were not detected in pre-treatment numbers for spider mite or

predator mites, these numbers are not reported. The overall mean pre-treatment level ofspider

mites for experiment one was 6.3 per leafwith predator mites found at low levels msome pre-

treatment samples.

On June 9, all miticide treatments, except for the G-C Mite, provided significantly better control

than the untreated check. By June 13 all miticide treatments were statistically similar to each

other, and all except the organic miticide G-C Mite had lower spider mite levels than the
untreated check.

On June 20, the G-C Mite, the low rate ofFujiMite 5SC and the bifenazate 4L were all similar to
each other and were providing less spider mite control than both rates ofZeal and the high rate
FuiiMite 5SC By June 27, predator mites appear to have assisted mreducing the spider mite
levels. By July 16, spider mites in all treatments including the untreated check, had dropped to
low levels. (Table 1)

Due to the uneven population ofspider mites, some areas or individual plants will have high
levels ofspider mite eggs while surrounding areas will only have moderate or low levels. Spider
mite eggs were not counted but observations were made when spider mite eggs were unusually
high Occasionally aplot was observed having high spider mite egg levels but this occurrence
appeared to be random except with the two Zeal 72WDG treatments. On June 9, 13 and 20, the
spider mite egg levels were generally higher in both Zeal 72WD treatments than mboth
treatments ofFujiMite and in the bifenazate 4L treatment. The higher level ofspider mite eggs
was caused by Zeal 72 WDG effectively stopping the spider mite eggs from hatching. In
addition, Zeal 72WDG had no affect on the adult spider mites, allowing the females to contmue

to lay eggs. From June 27 to the end ofthe sampling, spider mite egg levels dropped mall ofthe
treatments including the Zeal 72WDG treatments.

No phytotoxic response was observed on the mint plants from any ofthe miticide applications.

SiScTnt differences were not detected among treatments in pre-treatment samples; therefore,

these numbers are not reported. The overall mean pre-treatment level of spider notes was 1.6
per leafand no predator mites were present in any pre-treatment samples. Generally all the

m&ide treatments with the exception ofthe G-C Mite significantly lowered the spjder mite
levels below the untreated check through July 3. On July 22 both rates ofZeal 72WDG

continued to hold the spider mite levels significantly below that ofthe untreated cheekyG-CMite
appears to have caused the spider mite levels to exceed the un reared check for the date it was
sampled. Spider mite pressure was severe and predator mites did not provide significant
assistance with the mite control.

It was observed that spider mite egg levels were generally low in all t^^on£Bam*te

dates with the exception ofthe two Zeal 72 WDG treatments on June 26. On this date, it was

o£Smat mostofthe plots in the two Zeal 72WDG treatments had*^%%gV**
mite eggs It was also observed on June 19 that most ofthe plants mthe two Zeal 72 WDG

u^mln shad more mite damage on the mint leaves than did both FujiMite treatments and the

btfeSe EatmenL The mite damage on both Zeal 72WDG treatments was "early as severe as
was found in the G-C Mite and untreated check treatments. This higher level ofspider nute
oa^Wappeared unusual on June 19 because the motile spider mite levels were relatively low.
Se 3)This damage can be explained because the Zeal 72WDG application only stoppedthe
eSs from hatching but had no effect on motiles, allowing the motiles to contmue feeding until
thj dieZaturally The FujiMite 5SC and bifenazate 4L SC applications controlled the motile
spider mites, stopping the feeding soon after application.

No phytotoxic response was observed on the mint plants from any ofthe miticide applications.
Table 3. Experiment 2: Mean number of live spider mite motiles per leaf
j^-g

T-trr^^ilb^a^^

Tjxc
G-C Mite

~ 141 b
32oz/a 18.6 a

Zeal 72 WDG 0.09
Zeal 72 WDG 0.135

8.9 c
8.9 cd

FujiMite 5SC 0.105

5.6

FujiMite 5SC 0.052
niL.^AT.
Bifenazate 4L 0.75
0.75

.

Spider mite motiles

19.8 a 41.4 b 16.5 b
21.6 a 61.6 a 27.1a

11.1 b
16.5a

8.8 b .8 c 2.6
8.5 b 1.4 c 2.3

d 2.6 d
d 2.9 d

6.2 b 2.2 c 2.8

a

2.2 b
1.6 b

58 de

1U

6.3 c 9.2 c

9.2 be

6.6 a

7.6 cde

9.4 b

4.9 c 5.2 cd

4.7 cd

5,4_a_

e

4.1

(FPLSD) at the p=0.05 level. Means with the same letter are not significantly different.

2003 MINUTES PNWIMC BUSINESS MEETINGS HELD JANUARY 13 & 14,
2003 IN PORTLAND AT HILTON HOTEL

•
t

Opening business meeting called to order by Chair Joe DeFrancesco at 8:30 am. Minutes

of 2002 business meeting R & A.
Treasurer's Report R & A.

Robyn Rosetta chair of Tumbler Bug Award Committee.
No deaths nor new business brought to the meeting.
Adjourned at 8:50 pm for presentation of papers.
Final Business meeting called at 2:50 pm by Chair Joe DeFrancesco.

Chair-elect Jim Todd will serve as Chair of the 2004 meeting. Sharon Coleman will serve
as Chair Elect in 2004, and as Chair in 2005. David Bragg to continue as Exalted Dung
Beetle through 2004.
Tumble Bug Chair, Robyn Rosetta, and her committee, selected Dave Bragg as Grand

Tumble Bug Award winner 2003. Aclose 2nd was Benny Fouche' of UC Davis. Who

was gracious enough to donate a robotic American Cockroach as the trophy for 2003 and
for future years. Bragg used all 145 of his mater techniques to clinch the competition,
plus did a Clark Kent, reappearing for his talks wearing a tee-shirt with the legend "I am
not only Irish -1 am good looking" on it.

The resolution committee returned the usual recommendations to recognize the Hilton
Hotel Staff, and members Glenn Fisher, Robyn Rosetta, Dave Bragg, and Chair Joe
DeFrancesco for a successful meeting.
2003 Treasurer's Report
Beginning balance = $1599.46
Envelopes
11.48
Stamps for Oregon
222.00
Refund DeFrancesco

90.00

Hilton Hotel pre-pay 600.80
Stop pay Hilton check 20.00
Balance 1/05/04

$655.16
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