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Section Leader — Guy Bishop
MITES AND SAP-SUCKING INSECTS

Laboratory Trials of TD-8550 and Aldicarb
for Control of Greenhouse Whitefly
N. V. Tonks

Canada Department of Agriculture
Saanichton, B. C.

TD-8550 and aldicarb applied as 10% granules to the soil surface of bush beans (Stringless Green)
grown in pots-in a sand-peat-soil mix rates of 1:2:3 gave the following results: TD-8550 at 1, 2,
and 4 lb toxicant per acre gave no significant control of whitefly scales; at 8, 12, and 20 lb per
acre, 80 to 90% control was obtained. Aldicarb at 2 lb toxicant per acre killed 80% of whitefly
scales; at 4 and 8 lb control was almost complete. No plant damage or significant growth effect
was evident from any treatment.

Food Spray for Control of
the Green Peach Aphid

Guy W. Bishop
University of Idaho
Moscow, Idaho

A food spray consisting of equal parts of Food Wheast and sugar was applied to Russet Burbank po
tato plots at the rate of 10 lbs per acre. Increased numbers of green lacewings, ladybird beetles,
syrphid flies, and several non-pest species were observed. Green peach aphid numbers were too low
to allow evaluation of effects of the spray.

Aphid Trap Pans for Estimating
Green Peach Aphid Numbers

Guy W. Bishop
University of Idaho
Moscow, Idaho

About 50 water-filled, yellow, aphid trap pans were placed at various localities in 12 eastern
Idaho Counties and operated through the summer. The first green peach aphids were recovered on
August third. A maximum of 11 aphids was recorded on August 24. Aphid numbers on leaf samples
from potato fields were similarly low.

Status of the fcet Leafhopper in Idaho, 1970
Walter £. Peay and staff
Entomology Research Division
Twin Falls, Idaho

The overall population of beet leafhoppers (Ciroulifer tenellus) Baker, that overwintered in
southcentral and western Idaho was rather light in 1970 compared with 1969.

Then, too, a cold,

wet spring was unfavorable for the development of a large spring brood but very favorable for
leafhopper host plants, which held the majority of the insects in the desert. Consequently, there
was very little curly top in the sugarbeet and bean crops.

Effect of Color Mulches on Beet Leafhopper
D.

R. Scott

Parma, Idaho

Paper mulches painted red, yellow, blue, white and black, and no mulch were compared as to
attractiveness to beet leafhopper.

Attractiveness was measured in two ways:

(1) number of hop

pers trapped on sticky stakes; and (2) number of bean plants infected with curly top through the
season.

Highly significant differences in hoppers trapped and infected plants were exhibited be

tween mulches.

A significant correlation was present between number of hoppers trapped and per

cent of plants infected.

Cygon (Dimethoate) Spray Applied as a Single Aerial Application,

Controlled Lygus Bugs on Dry Field Beans

G. T. HagelV, R. G. WinterfeldV, and Peter A. BovingV
Yakima, Washington

Bean growers in the Columbia Basin, Washington, could gain $28.00 per acre by applying Cygon at
1/2 lb AI/A in a single aerial application to control lygus bugs. We were able to control lygus

by applying 1/2 lb AI/A on July 24, 1970. This increased the yield 60 lb per acre, which was
valued at $4.50 per acre. Also, by applying the Cygon we were able to reduce the lygus sting dam
age to the bean seed from 10% in the control to 0% in the spray plots. This 10% damage on the

commercial bean market causes the bean grower to be docked $0.50 for each 2% damage per 100 lb of

beans.

Ordinarily, a grower with a 2400 lb/acre yield would be docked $23.50 per acre because of

lygus-sting damage alone.

Therefore, the total loss from not treating would amount to $28.00 per

acre, an economic gain which a grower could well afford to take advantage of.
V Entomology Research Division, USDA, ARS
*"/ Agricultural Engineering Research Division, USDA, ARS

Eriophyid Mite Control on Woody Ornamentals and Christmas Trees
J. L. Saunders and D. A. Barstow

Western Washington Research and Extension Center
Puyallup, Washington

The Yew big bud mite, Cecidophyopsis psilaspis, is reported from the west coast and is becoming a
serious pest of ornamental Yews. It enlarges and then either kills terminal buds or causes severe
distortion of new growth. The mite is common in Europe and has been known in eastern North Amer
ica for a number of years. Apparently all species of European Yews are attacked but it is not
known whether it will attack Pacific Yew, Taxus brevifolia.

Endosulfan, carbofuran, dicofol, Plictran and Morestan were tested against the mite just after bud
break. All toxicants were applied at .5 lbs AI/100 gals of water and the plants were sprayed to
,'runoff. Endosulfan gave good control, none of the other toxicants gave economically practical
control.

An eriophyid mite, Trisetaaus juniperinus (Nal.), has become the limiting factor in production and
sales of Juniperus proaumbens, a popular ornamental juniper in the Pacific Northwest. The mite

kills terminal buds and stunts and distorts new growth. Nurserymen in the Pacific Northwest had
not realized what was causing the malady and most had either eliminated or considered eliminating
this ornamental species from their stock.

The following toxicants were tested for control of the mite: 0.5 AI/100 gal of endosulfan alone
or with superior spray oil, K oil or K-450; 1.0 AI/100 gal ethion alone or with superior spray
oil, K oil or K-450; 0.5 AI/100 gal diazinon alone or with superior oil or K oil; .05 AI/100 gal
Omite alone or with K-450; 0.5 AI/100 gal dicofol; superior oil alone and K oil alone.

Oils were

used at 1 gal/100 gals of water and K-450 at 4 oz/100 gals of water. All treatments with endosul
fan or diazinon gave excellent control. Omite arid ethion significantly reduced populations.
Ethion effectiveness was considerably improved by K-450.

An undescribed species of Trisetaous infest the needle sheath of Scotch pine, Pinus sylvestris,
grown for Christmas trees. Mite feeding causes necrosis of the needle bases and results in yellow
ing, stunting and twisting
Christmas tree plantations
passed off as being caused
moisture. The microscopic

of the needles. This condition is quite prevalent in Scotch pine
and also on ornamental pines. The damage symptoms have previously been
by either a poor growing site, herbicides, or lack of fertilizer or
size of this eriophyid plus its concealment under the needle sheath

have probably kept it from being detected until now.

Chemicals tested for control of this pest were 0.5 AI/100 gals endosulfan alone or with superior
oil, 0.5 AI/100 gals of diazinon alone or with superior oil, 1.0 AI/100 gals of ethion alone or

with K-450, 0.32 AI ethion oil, 1.0 AI/100 gals Monitor, 0.5 AI/100 gals SBP-1382; 0.5 AI/100 gals
Galecron.

Endosulfan and oil gave excellent control of the pest.

Ethion oil and diazinon plus

oil gave fair control. Endosulfan, diazinon, ethion, Monitor and Galecron without oil reduced
populations but did not give economic control. Protection of this pest by the needle sheath evi
dently necessitated the use of an oil to get through this physical barrier.
Control of Grape Mealybug on Concord Grapes
Wyatt W. Cone
I.A.R.E.C.

Washington State University
Prosser, Washington

Three candidate insecticides (Azodrin, 1.5 lbs AI/A; Galecron, 2.5 lbs AI/A and Bayer 68138, 1.5

lbs AI/A) were compared with two recommended insecticides (malathion, 2.75 lbs AI/A and parathion,
1.5 lbs AI/A).

Plots were 6 vines long and replicated 12 times.

Within the plot 3 treated single

vines were alternately separated by untreated vines. Applications were made by handsprayer with
care taken to keep applications uniform. Applications were made June 17 and July 17, 1970.
Counts were made August 20-27, 1970.

Azodrin plots had fewest berries with honeydew (3.0%) and no mealybugs on the clusters. Malathion
plots had 4.9% berries with honeydew and no mealybugs. The other treatments with percent berries
with honeydew (1st figure) and number of mealybugs per cluster (2nd figure) were: parathion
(10.9%) and 0.08); Galecron (17.9%) and (1.11); Bayer 68138 (19.1%) and (1.11); and the untreated
check (15.3%) and (0.88).
Mite and Aphid Control on Mint
E. C. Klostermeyer

Irrigated Agriculture
Research and Extension Center

Prosser, Washington

Dmite, Carzol, and Galecron were about equally effective and provided the best control of two-

spotted mites on mint with two applications.

Azodrin was as effective as the standard, Kelthane,

while Plictran was somewhat less effective. Thimet provided initial control but poor residual
control. Azodrin, Thimet, Carzol, and N2596 were superior to malathion for aphid control. Azo

drin and Carzol resulted in the largest reductions of predators and parasitic insects.
Two-Spotted Spider Mite Control on Hops
Ralph E. Berry
Oregon State University
Cdrvallis, Oregon

Experiments to determine efficacy of Azodrin (5 lb Al/gal EC) against spider mites and aphids were

c

conducted in 10-hill plots. Two rates of Azodrin (1.5 and 3.0 lb Al/acre) were applied with an
lir-blast sprayer on 2 July, 24 July, and 20 August totaling 4.5 and 9.0 lb Al/acre, respectively.

Twenty-five leaves were taken at random from the treated and untreated plots prior to each treat

ment.

Leaves were examined in the laboratory with a binocular microscope (10 X) to evaluate the

spider mite population. The only spider mite species found in the samples.was the two-spotted spi
der mite, Tetranychus urtiaae Koch. No aphids were found on the leaf samples during the study.
Three treatments of Azodrin at 3.0 lb Al/acre gave complete control of this species. At 1.5 lb
Al/acre, the mite population was suppressed up to the last treatment on 20 August, but steadily
increased until harvest. The mite population in the untreated plot built-up rapidly early in
August and continued increasing until harvest. No phytotoxicity was observed in the treated plots
Two-Spotted Spider Mite Control on Hops
Wyatt W. Cone
I.A.R.E.C.

Washington State University
Prosser, Washington
Yard 1.

Four candidate acaricides showing greatest promise for mite control in 1968 and 1969 were tested
in 8-hill plots replicated 4 times. These were formetanate (Carzol, Azodrin, Plictran and disulfoton (Di-syston). Three additional compounds showing promise in Yard 2 in 1969 or on other crops
were tested. These were TD 8550 (Pennwalt Corp.), GS 13005 (Geigy), and Omite 30W (Uniroyal).
These treatments were compared with Kelthane-malathion and an untreated check. Plots were separ
ated by single row borders to prevent cross-row contamination. Hops were trained May 22 and the
first spray applied June 29, 1970. The first application used 1.1 lbs AI/A in 150 gals of water.

The second spray applied July 20 and the third August 10 used 1.7 lbs AI/A in 225 gals of water
per acre. Zolone at the rate of 1.1 lbs AI/A was combined with Plictran and Carzol to provide
aphid control. Plictran-Zolone, Omite 30W and Carzol-Zolone were most effective for mite control.
Azodrin and GS 13005 were intermediate while Kelthane-malathion, disulfoton and the untreated
check showed no mite control.

Yard 2.

Eighteen treatments were tested in 7-hill plots replicated 3 times.

Major emphasis was placed on

increasing the acaricidal activity of the E.C. formulation of Omite by combining with other com

pounds or using spreader-stickers. Other compounds tested were: Azodrin (buffered to pH 5.0),
GS 13005, phorate and disulfoton. Training of hops, rates and dates of application were approxi
mately the same as for Yard 1. Azodrin and a ZX rate of Omite-malathion were the most effective
acaricidal treatments. Omite + phorate + buffer, Omite + diazinon + buffer, and IX rate of Omite
+ malathion gave adequate mite control and were significantly better than combinations involving
phorate or disulfoton.

Effects of the Two-Spotted Spider Mite on Red Raspberries
Carl H. Shanks, Jr.

•

Southwestern Washington Research Unit
Washington State University
Vancouver, Washington

The two-spotted spider mite killed virtually all foliage in part of a field of red raspberries in
late August but caused only slight or no damage to the rest of the field. Racemes developed from
the buds on many of the defoliated plants in September, about 7-8 months early. Studies will be
conducted to determine the effect of defoliation on moisture content, carbohydrate stores, and
winter-hardiness of the buds.

Effective Range of an ULV Air Blast Applicator

for Sahizolaahnus pineti Control

J.

L. Saunders and D. A.

Barstow

Western Washington Research and Extension Center
Puyallup, Washington

Sahizolachnus pineti, a sporadic pest in Scotch pine Christmas tree plantations, was selected to
test the effectiveness and practicality of ground operated ULV air blast applicators for control
ling Christmas tree pests. Terrain, lack of water and expense of both owning and operating
4

c

hydraulic spray equipment is often prohibitive for Christmas tree farmers.- A Buffalo Turbine
"Mity-Moe" was used to make ULV applications of oxydemetonmethyl, endosulfan, dimethoate, and

diazinon to 90 feet wide sections of Christmas trees. The toxicants were blown in towards the
center from both sides. Therefore a 45 foot effective range would be necessary to control pests
in the center rows.

Effective range was dependent upon toxicant efficacy.

Endosulfan gave excellent control for the

entire 45 foot swath. Diazinon gave excellent control for the first 20 feet but gradually became
less effective towards the center of the sections. Oxydemetonmethyl and dimethoate were slightly
less effective than diazinon and demonstrated the same tendency to become ineffective at progress
ively greater distances from the borders.
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Section Leader — Joe Capizzi
FOLIAGE-FEEDING AND MINING INSECTS

Barrier Field Tests for Control of the Variegated Cutworm
H. H. Crowell and R. E. Berry
Oregon State University
Corvallis, Oregon

Two small-scale field tests were run in a late summer planting of seedling bush beans in which
laboratory reared 4th and 5th instar larvae were confined to circular 144 square inch areas by use

of aluminum lawn edging barriers. In the preliminary test Biothion 2% and 6.7% Bacillus pellets
produced 100%'and 60%, respectively, dead larvae after 4 days in plots where excess bait was piled
A second test involved the broadcast application of 6 different baits (all at the rate of 50 lbs
of bait per acre) and 3 different WP sprays (2 lbs AI/A). Five 4th instar cutworms per enclosure,
replicated twice, were examined after one week: methomyl 1% and N-2596 4% baits showed 80% of
the larvae dead or moribund after this period of time; Dylox 5%, Biothion 2% and Dyfonate 4% baits
gave 60% "control"; Bacillus 6.7% pellets, carbaryl 50W and Gardona 50W produced 30-40% dead or
moribund larvae.

Methoxychlor 50W was ineffective.

Efficacy of Selected Insecticide Baits Against the Variegated Cutworm,

Peridroma sauoia Hubner, in the Laboratory
R. E. Berry and H. H. Crowell
Oregon State University
Corvallis, Oregon

Two experiments were conducted in the laboratory to evaluate several insecticides formulated in

baits against variegated cutworm larvae.

Most of the insecticides tested were available in formu

lated baits from the manufacturer. Insecticides, which were unavailable ready-made, were mixed
with mill-run wheat bran, and acetone was added to dissolve or help incorporate the material on
the bran.

Three replicates of each insecticide/test were evaluated in pint cartons containing 2 inches of
moist sand. Five, 4th and 5th instar larvae were placed in each carton along with a small amount
of fresh peppermint foliage. Larvae used in the first test were collected from a peppermint field,
but in the second test, larvae which had been reared in the laboratory were used.

1/4 teaspoon of bait was added to each carton.

Approximately

Larvae were allowed to feed in the closed contain

ers for 48 hrs before mortality was evaluated.
Results indicate that several insecticides formulated in baits are effective against cutworm lar

vae.

Of the baits tested, N-2596, Paaillus thuringiensis, and trichlorfon (Dylox) gave excellent

control, followed by carbaryl, methomyl (Lannate), Bithion, and SD-17250.

Gardona and methoxy

chlor were least effective in these tests.

Efficacy of Selected Insecticides Against 4th Instar Cabbage Loopers,

Triahoplusia ni, in the Laboratory
R. E. Berry and H. H. Crowell
Oregon State University
Corvallis, Oregon

Laboratory experiments were conducted to determine the efficacy of selected insecticides as
stomach poisons against 4th instar cabbage looper larvae in an attempt to increase the efficiency
of selecting insecticides for further field testing. Three concentrations of each insecticide
(0.1%, 0.5%, and 1.0%) were incorporated directly into a modified lima bean media during prepara
tion. Ten, 4th instar larvae were placed in small petri dishes containing approximately 10 gm of
the prepared media. Larval mortality was evaluated 24, 48, and 72 hrs following preparation. All
tests were conducted at 25°C and 60-70% relative humidity.

Results of these experiments indicate that Monitor, Bay 77488, N-2596, methomyl (Lannate), and
-17250 gave better control of cabbage looper larvae than DDT. Fundal, Imidan, Gardona, and

VCS-506 were equivalent to DDT after 24 hrs, but less effective after 48 hrs. Biotrol-183, Bio-

trol-195 and Bithion were not as effective as DDT after 24 hrs, but Biotrol-183 and Biotrol-195

gave good control after 48 hrs. Bithion and Bay 92114 were least effective in these experiments.
Cabbage Looper Control Trials
William M. Hantsbarger
Colorado State University

Fort Collins, Colorado

Randomized plots replicated four times were established on cabbage at the Colorado State Univer
sity Horticulture Farm, Fort Collins, Colorado,/to determine the effectiveness of various insecti
cides on the control of cabbage looper, Triahoptusia ni Hueb. Insecticides were applied on a two
to three week interval throughout the growing season.

Plot populations of looper were evaluated

Dn the random selection of four cabbage plants from each plot and a count of larva and pupae
found. Ten population counts were made during the growing season.

Of the nine insecticides tested, Galecron liquid, Thiodan Miscible, Gardona, Thiodan Miscible with
Pyrenone, and Biotrol gave the best results.

Western Bean Cutworm Populations and Control in Idaho During 1970
Walter E. Peay and staff
Entomology Research Division
Twin Falls, Idaho

Western bean cutworm Loxagrotis albicosta (Sm.) moths began emerging in late June and early July,

reaching a peak between July 25 and August 1, 1970. The total population of moths was lower in

1970 than in 1969, but the peak was a week to 10 days later. The result was more immature larvae
at harvest time, which caused more feeding and damage in the windrow between cutting and combining

In experimental plots where 8 materials were used as a spray for cutworm control, none were as

good as DDT used as a standard.
Corn Earworm Control

E. C. Klostermeyer
I.A.R.E.C.

Prosser, Washington
The effectiveness of Lannate and Gardona for corn earworm control on sweet corn was

small plot tests with a ground sprayer.
to 2 lbs of Sevin.

confirmed in

Lannate at 1/4 and 1/2 lb actual per acre was superior

Gardona at 2 lbs was about equivalent to Sevin but was less effective at 1 lb.

Galecron at 1 and 2 lbs was less effective than Sevin.

Onion Thrips Migration and Control
In the Upper Columbia River Basin
L. W.

Getzin

Western Washington Research and Extension Center
Puyallup, Washington
Onion bulb and seed growers in the Columbia River Basin have found it difficult to control the

onion thrips during the past few years. Experiments were designed to determine if the unsatisfact
ory control was due to poor application techniques or rapid reinfestation of treated fields from
futside migration.

Thrips migration occurs constantly during the summer months in the Basin as host plants mature and
the adult thrips move to more succulent hosts. Although migration may contribute to the rapid

population recovery in insecticide-treated fields, failure to achieve satisfactory control was
primarily attributed to the use of inferior insecticides.

Among the registered materials parathion and methyl parathion provided the best control of thrips
on seed and bulb onions in experimental tests. Naled, malathion and Guthion gave poor to mod
erate control. Among the non-registered compounds, Azodrin gave excellent control of thrips.
Low populations of adults were especially evident in the Azodrin-treated plots.
Applications of granular carbofuran and Dasanit with and beneath the seed at planting time appar
ently provided thrips control to near harvest time. The use of these materials warrants further
experimentation as a means of providing both onion maggot and onion thrips control from single
treatments at planting time.

Thrip populations did not reach sufficient numbers in most onion fields to justify chemical
applications in 1970.
Control of European Pine Shoot Moth With Carbofuran
D. J.

Pree and J.

L. Saunders

Western Washington Research and Extension Center
Puyallup, Washington

One application of carbofuran spray, applied June 10, at 1 lb AI/100 gal, provided control equal
to the presently recommended 3 applications of azinphosmethyl (3/4 lb AI/100 gal).
Carbofuran granules applied May 30, 1969 at 8, 20 and 40 lb Al/acre and June 20, 1969 and June 1,
1970 at 2, 5 and 10 lb Al/acre controlled shoot moths. Later applications (July 20) did not
provide control.

Bioassays of foliage and bud extracts revealed that translocation was almost entirely to needles
and that only small quantities of toxicant reached buds. Carbofuran concentrations in needles
reached highest levels 90 days after application.
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ROOT-FEEDING COLEOPTERA AND SYMPHYLANS

Biology of the Black Vine Weevil
Carl H. Shanks, Jr.

Washington State University
Southwestern Washington Research Unit
Vancouver, Washington

Pigmented eggs of the black vine weevil were held at constant 50, 60, 70, 80, or 90°F. and near
100% relative humidity and observed for hatching.

The percentage that hatched were 12, 90, 60,

70, and 0%, respectively.

Pigmented eggs were kept at constant 44, 55, 65, 75, 85, 93, or 97% relative humidity and 72°F.

Hatching was 0, 15, 78, 100, 98, 97, and 97%, respectively.

When newly hatched unpigmented eggs

were used, hatching was considerably less at all humidity levels.

Attempts to rear this weevil on artificial diets are in progress.

promising one tried.

A casein diet is the nost

Control of the Strawoerry Root Weevil,

Bpgchyrhinus ovatus, in Peppermint
Ralph E. Berry
Oregon State University
Corvallis, Oregon

Two formulations of carbofuran (Furadan), 4 lb Al/gal EC and 10% Al/lb G, were applied on 1 May to

one acre test plots of peppermint at the rate of 4 lb Al/acre. The root weevil population was
estimated prior to treatment and at weekly intervals for 4 weeks following treatment by taking 10
soil samples in each plot with a soil corer (6 inch diam. x 4 inch deep).

The results of this test indicate that both formulations of carbofuran controlled the strawberry

root weevil, but the effectiveness was somewhat delayed in both instances. The root weevil popula
tion in the treated plots decreased slightly 2 weeks after treatment, but after 4 weeks had de
creased markedly below pretreatment population estimates. Also, numerous dead or moribund adult
weevils were observed on the soil surface in the plot treated with granular carbofuran indicating
a high toxicity of this formulation to emerging adults.

A laboratory bioassay was conducted to evaluate and substantiate the apparent toxicity of granular
carbofuran to the adult stage. Soil, which had been treated with granular carbofuran (1 May), was
collected 2 June to a depth of h inch. Adult weevils were collected from the field and exposed to
the treated and untreated soil in the laboratory. Mortality was evaluated every 24 hrs for 4 days.
At the end of the experiment, 52% of the weevils exposed to treated soil were dead compared with
4% on untreated soil indicating that granular carbofuran on the soil surface was toxic to adult
weevils. Undoubtedly, some weathering of the carbofuran had taken place in the field suggesting
that higher mortalities would have occurred in soil treated just prior to adult emergence.
Control of the Garden Symphylan

Ralph E. Berry
Oregon State University
Corvallis, Oregon

ne acre peppermint plots were sprayed with Dyfonate (4 lb Al/gal EC) with Sinbar herbicide and

-2596 (7.5 lb Al/gal EC) with
2plot,
were sprinkler irrigated

Sinbar both at 2 lb Al/acre.
immediately after treatment.

All plots, including an untreated

Fifteen pretreatment and post-treatment soil samples were taken at 50 ft intervals in the center
of each plot with a small spade to a depth of 10-12 inches. Samples were taken to the laboratory
and extracted with water.

Results of this study indicate that Dyfonate and N-2596 applied as a surface spray reduced the

symphylan population by 84 and 82%, respectively. Results also indicate that the population in
the check plot decreased by 20% compared to pretreatment population estimates. This decrease,

although considerably less than in the treated plots, is undoubtedly a reflection of the
inadequacy of reliable sampling methods to estimate symphylan population densities. However,
since the sampling and extracting methods were consistent throughout the experiment, these data
do indicate that Dyfonate and N-2596 effectively reduced the symphylan population.

In a second experiment, Dyfonate and N-2596 were applied as preplant treatments in paired experi
mental plots (50 ft x 10 ft) of snap beans to compare their efficacy against symphylans. Two
replicates of each treatment of Dyfonate (4 lb Al/gal EC), Dyfonate (20% Al/lb G), N-2596 (7.5 lb
Al/gal EC), and N-2596 (10% Al/lb G) were applied at 2 lb Al/acre and incorporated by disking.

Two pretreatment and post-treatment soil samples were taken from each plot with a small spade to
a depth of 10-12 inches and extracted as before.

In nearly all experiments, the average number of symphylans/soil sample decreased in the treated

plots and increased in the check plots indicating that Dyfonate and N-2596 effectively reduced
the symphylan population.

Wireworm Control in Idaho-1970

G. P. Carpenter and D. R. Scott
University of Idaho
Branch Experiment Station
Aberdeen, Idaho

Wireworm control plots were established at both Parma and Aberdeen in 1970.

The plots at Parma

yielded no information due to insufficient wireworms. The plots at Aberdeen, where there had

formerly been grass, were well infested with Limonius aalifornieus (Mann.). The materials at the
following rates gave control in the order listed: Thimet 10G (side-dressed), 3.3 oz/1000 ft;
chlordane AG-4, 20 lbs; Dyfonate 20G, 4 lbs; Dyfonate +:Eptam, 4 lbs + 3 lbs; chlordane AG-4,
10 lbs; chlordane AG-4, 5 lbs; parathion 10G, 12 lbs; BAY-37289 10G, 4 lbs; Dyfonate 20G (sidedress), 4.68 oz/1000 ft; chlordane 80, 10 lbs; Dasanit 15G (banded), 5.98 oz/1000 ft; Check; Check
Fisons 6897 5G, 3.3 lbs.

All spray materials were applied with a 2-gallon Hudson sprayer, the

were planted on June 5.

Side-dressing and banding were done on July 1 except for Dasanit which

granular materials with a U.S. Borax PCB spreader, and the side-dressed materials with a Planet,
Jr., drill. Broadcast materials were applied and incorporated on June 3. Potatoes, Idaho Russets

was done on June 3.

Sampling was done on October 3.

.

Chemical Control of Agriotes obscurus L. in Silt Loam
A. T. S. Wilkinson
Research Station

Canada Department of Agriculture
Vancouver, B. C.

At Agassiz, B.C., single applications of Bux 15G, Dyfonate 20G, Furadan 5G (corncob base) and 10G
(mineral base), all at 5 lb toxicant per acre were incorporated into silt loam on June 19 to a

depth of 4 inches by disking to control the European wireworm, Agriotes obscurus L.

Dyfonate 20G

and Furadan 5G gave 84.8% control, Furadan 10G gave 81.8% control and Bux 15G, 75.8% control.
The wireworm population in the check plots averaged 7.4 per square foot.

10
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ROOT-FEEDING MAGGOTS AND OTHER SOIL ARTHROPODS

Cabbage Maggot Control Screening Test on Turnips
H. H. Crowell

Oregon State University
Corvallis, Oregon

Several experimental or partially developed insecticides were tested for cabbage maggot (Hylemya
brassioae) control on turnips (strapleaf, purple top variety), a 60-day crop during summer months.
The materials.were applied in narrow bands {2h inches) on the surface of the soil as granules or
dry wettable powder. Two materials were also used as emulsion drenches, applied to the rows ot

seedlings two weeks after planting at the rate of 1 ounce AI/1000 row-feet. Turnip seed was

planted directly through the bands in dry soil with a V-belt hand seeder and immediately sprinkler
irrigated.

Plots were single row, replicated 4 times.

Results indicated that NC-6897 (Fisons), TD-8550 (Pennwalt) and Bux (Chevron) were not promising

for cabbage maggot control on root crucifers by the method used. The most effective material,
BAY 37289, has been used as a standard for several years, but will be dropped now that the pro
ducer (Chemagro Corp.) has discontinued development due to toxicological problems. N-2596
(S'cauffer), Dasanit, Furadan and Dyfonate are all known to be effective against the maggot to a
limited extent.

In this test N-2596 showed the greatest promise by two methods of application.
Cabbage and Cauliflower
Don R. Merkley

Western Montana Branch Station
Corvallis, Montana

Carbofuran and Ciba's NC-6897 were screened for cabbage maggot control. These chemicals applied

in replicated plots at 1 and 2 lb rates gave excellent control. Seedlings were transplanted at
two-leaf stage on June 5 and 6 without loss or injury from cabbage maggot. All plots treated.
Insecticides for Maggot Control in Direct-Seeded Cauliflower

Treated with Fungicides for Clubroot
D. G. Finlayson and C. J. Campbell
Research Station

Canada Department of Agriculture
Vancouver, B. C.

In peat and sandy loam the insecticides carbofuran, chlorfenvinphos, and fensulfothion (Furadan,

Birlane and Dasanit) were applied as granules over seeded rows of cauliflower previously treated

at several rates with the fungicides Benlate, calomel, NH4OH, and quintozene.
were reapplied as a drench over the plants 28 days after seeding.

The insecticides

In peat the fungicides, excepting Benlate, caused more than a 20% reduction in the number of emer
gent seedlings; the insecticides caused a smaller reduction. None of the fungicides reduced the

incidence of clubroot significantly. The insecticides allowed less than 5% maggot damage, whereas
the controls sustained 54.6%. Only one fungicide treatment produced as high a yield of cauli
flower as that in the controls, but yields with the insecticides were about equal to those in the
controls.

In sandy loam unmixed treatments with quintozene, chlorfenvinphos and fensulfothion all reduced
emergence of seedlings, and combinations of fungicides and insecticides further reduced the num
bers. NII40H consistently reduced the clubroot. The insecticides allowed less than 2% maggot
damage, the controls averaged 47.3%. Only NH4OH alone and carbofuran alone produced yields com
parable to those in the controls. All treatments with chlorfenvinohos gave reduced vields
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probably resulting from deleterious conditions caused by the 28-day drench.

Carbofuran caused

noticeable mortality in earthworms.
Onion Maggot and Onion Smut Control Test
H.

H.

Crowell

Oregon State University
Corvallis, Oregon

A replicated trial with single row plots was again conducted in the muck soil of Lake Labish
(Marion County, near Salem) to gather additional information with promising materials and types of
treatment for onion maggot and smut control. Chemicals in EC
or WP formulations were run into
the seed furrow in a formaldehyde solution, or were incorporated into the pelleting material on
encapsulated seed.

An unseasonally cold spring affected germination, resulting in great variations between replicates
in the seedling stand counts. Information on possible phytotoxicity from the treatments was there
fore not considered to be reliable in this experiment. The maggot infestation was heavy in 1970,
over 50% of the onions being killed or ruined in check plots or where ineffective treatments were
used. The standard treatment (diazinon at 12.2 grams AI/1000 row-feet, plus formaldehyde solution)
allowed the loss of about 10% of the onions to maggots. This is the first year since about 1959
that losses in diazinon-treated plots have exceeded 1 or 2 percent. Materials used in the furrow
drench which gave maggot control as good as or better than the diazinon standard were Dasanit EC,
Furadan 10G, N-2596 EC, and Dyfonate EC. Bux EC and Biothion WP, used in the same manner, were
ineffective.

Smut infection in the plots was moderate; 20 to 25% of the plants being affected where no fungi
cide was employed. The standard formaldehyde drench kept smut infection below 2% in most cases.
No dependable information was obtained from the plantings of pelleted seeds due to the variation
between plots and the probable inadvertent mislabeling of two of the samples.
Onions

Don R. Merkley
Western Montana Branch Station

Corvallis, Montana

The following chemicals were evaluated for onion maggot control: Carbofuran, Ciba's NC 6897,
Dyfonate, Stauffer's N 2596, diazinon, and Di-Syston. All treatments replicated, and applied as
"in-furrow" treatment. Rates were 1 and 1 1/2 lbs per acre. No "wormy" onions were observed, and
little loss was indicated in any of the plots.

Sugarbeet Root Maggot Populations and Control in Idaho in 1970
Walter E. Peay and staff
Entomology Research Division
Twin Falls, Idaho

Adults of the sugarbeet root maggot (Tetanops myopaeformis) Roder began emerging May 15, 1970,

compared with April 29, 1969, and reached a peak of emergence in Twin Falls and Jerome Counties
Almost all fields with a
past history of maggot damage were treated with diazinon granular or liquid at the rate of 1 lb
active in a 6-7 inch band 2-3 inches deep along the row at planting time. The only damage noted
was in untreated fields. In experimental plots, liquid diazinon or dyfonate gave as good control
between May 22 and June 1 and in Minidoka County between June 1 and 4.

of maggots as did granules.
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Insecticides for Maggot Control in Direct-Seeded

Brassica Crops Treated with Herbicides
D. G. Finlayson and C. J. Campbell
Research Station

Canada Department of Agriculture
Vancouver, B. C.

In a cooperative test with Dr. J.A. Freeman (Research Station, Agassiz, B.C.) on silt loam, the

herbicides, Alachlor, Balan, Brasaron, Chlorpropham, Dacthal, Eptam, Nitrofen, Planavin, PP-493,
R-7465, Ramrod, Trifluralin and Vegadex, alone or in combination were applied as pre-seeding or
pre-emergence treatments.
The insecticides carbofuran, fensulfothion, and thionazin
(Furadan, Dasanit, and Zinophos) were applied as granules over the seeded rows of broccoli,

cabbage, cauliflower and rutabaga. The insecticides were re-applied as a drench 28 days after
seeding and for rutabaga again at 49 and 70 days. There were no apparent incompatibilities

between the herbicides and the insecticides, however, the numbers of emergent seedlings were

significantly reduced.

Brasaron and PP-493 caused a reduction in germination of all four crops.

Combinations of Dacthal-Vegadex, Planavin-Dacthal, Trifluralin-Alachlor and Planavin-Alachlor
reduced the seedlings in broccoli. All the inseciticides caused some reduction in germination

averaging about 25% less than the controls for the four crops. Maggot damage was very light,
averaging 5.4% in the controls and less than 0.3 with the insecticides in all crops.
Rates, Methods and Persistence of Insecticides Used for
Preventing Damage in Carrots by Carrot Rust Fly
D. G. Finlayson and C. J. Campbell
Research Station

Canada Department of Agriculture
Vancouver, B. C.

Fourteen organocarbamate and organophosphorus insecticides were applied as granules in the furrow
at seeding at two locations in muck soil, and supplemented with 2, 3, 4, or 8 sprays during the
season. The intervals of spray applications were: 40 and 70 days; 30, 50 and 70 days; 30, 50,
70, and 90 days; 40, 70 and 100 days; and at 10-day intervals from 30 to 100 days after seeding
with diazinon, the recommended grower's treatment. All treatments except chlorfenvinphos and
ethion reduced the numbers of emergent seedlings. Reduction by 40% was recorded in plots treated
with diazinon, thionazin, Bayer 68138, Chemagro 7375, PP-511, and TD-8550. Maggot damage was
negligible until 100 days after seeding, but by 160 days only plots treated with carbofuran, fen
sulfothion, ethion and three of the numbered compounds had less than 20% damage.

Preliminary

analyses indicate that residues of the insecticides in the mature carrot may necessitate further

refinement of rates and methods of application.
Soil Insects Attacking Potatoes and Sugarbeets in Washington
B. J. Landis, L. L. Foiles, and Lee Fox

Entomology Research Division, USDA,. ARS
Yakima, Washington

Studies conducted in 1969 showed that 5% captan dust was most effective of 14 potato seed piece
treatments for control of the seed-corn maggot, Hylemya platura Meigen, and associated decay. The
1970 studies showed that 2 other fungicides, TD-1771 (l,2-bis(3-methoxy-carbonyl-2-thioureido)
benzene) and TD-5-56 (2-methyl sulfonyl 6-nitro benzo thiazole) were as effective as captan.

Preliminary screening tests showed that 100% control of the ten-lined June beetle grubs, Polyphylla decemlineata Say, may be expected within 2-4 weeks following mixing of broadcast applica
tions of 4 lb AI/A Dyfonate or a mixture of 2 lb phorate and 1 lb Zinophos granules AI/A in the

soil.

Dyfonate again was the most effective material tested for control of the Pacific Coast wireworm,
^ j Limonius canus. Broadcast and band applications at 4 and 2.8 lb AI/A, respectively, of Dyfonate

gave equal control whereas broadcast applications of parathion, diazinon, and phorate were less
effective than band applications applied at the same rates as for Dyfonate. In laboratory tests,
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Dyfonate was superior to 16 other materials tested.

A fungus disease, Metarrhizium anisoplide

Metch, gave very good control of wireworms in screening tests.

Larvae of 3 small fungus gnats, Leptooera sp., Saiara sp., and Soatopse sp., were found associated
with potato scab and presumed to have contributed to production of deep pits in mature potato
tubers in southcentral Washington.

Chemical Control of Leatherjackets
A. T.

S.

Wilkinson

Research Station

Canada Department of Agriculture
Vancouver, B. C.

In October, 1969, insecticides at 80 gal/acre were sprayed once on grass to control larvae of the
European marsh crane fly, Tipula paludosa. Chlordane at 2 lb of toxicant/acre and Aqua parathion
at 1/2 lb gave 99% control. Diazinon and Bromophos each at 3 lb gave 97% control. Perthane at
2 1/2 lb gave 92% control; methoxychlor at 3 lb, 86%; diazinon at 1 1/2 lb, 71% and phosmet at
2 lb, 70%. The leatherjacket population averaged 132.8/sq. foot in the untreated plots.

In February, 1970, nine insecticides at the same volume were sprayed on grass. Aqua parathion at
1/2 lb of toxicant/acre reduced the population by 98%; chlordane at 2 lb and 1 lb by 98% and 96%,

respectively;'diazinon at 3 lb by 95%; Sumithion at 2 lb by 92%; diazinon at 2 lb by 90%; Bromo

phos at 2 lb by 82%; chlorfenvinphos at 2 lb by 81%; Perthane at 2 1/2 lb by 75%; Bux at 2 lb by
74% and methoxychlor at 3 lb by 49%.

The leatherjacket population averaged 33.8/sq. foot.
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BIOLOGICAL AND NON-INSECTICIDAL CONTROLS AND
MISCELLANEOUS ENTOMOLOGICAL PROBLEMS

Effectiveness of a Greenhouse Whitefly Parasite,

Enoarsia formosa
N.

V. Tonks

Canada Department of Agriculture
Saanichton, B. C.

Whitefly parasite, E. formosa, introduced on heavily infested greenhouse tomatoes on April 29 at
2 parasites per sq. foot of space reached levels of 8% parasitism by May 19 and 69% by July 17,
when cropping ended.

In a second trial on greenhouse tomatoes, parasites introduced April 7 at 1/10 sq. foot of space
reached a level of 30% parasitism by July 20, when cropping ended. At this time whitefly popula
tions were heavy on the plants, but fruit spotting from honeydew had not become serious.
Effect of Nales on Fruit Set of Greenhouse Tomatoes
R. M. Adamson and N. V. Tonks

Canada Department of Agriculture
Saanichton, B. C.

Nales vaporized from heating pipes in the Station greenhouse during March' 1970 became suspect for
causing severe reduction in fruit set on tomatoes and cucumbers. Trials conducted on a fall crop
of greenhouse tomatoes substantiated this suspicion. Two varieties, Vantage and Vendor, were
treated with naled during August, starting when the second truss reached full bloom.

Naled was

vaporized from pipes 5 times at 4-day intervals at 1.5 times the standard recommended dosage. The

first two trusses set fruit normally, but the third truss dropped to about 10% on treated compared
to about 60% on untreated tomatoes. On Vantage, the effect apparently continued into the fourth
truss, which set only 22%, compared to 76% on untreated checks. With Vendor, however recovery
was quicker, and fruit set returned to normal on the fourth truss.
Seed Production as Influenced by Pollinator Visits

to Different Hybrid Onion Breeding Lines
Norman D.

Waters

University of Idaho
Parma, Idaho

Eight male sterile "A" onion lines were planted to find out if more pollinators visit "A" line
flowers when male fertile plants were interplanted, "X" plots, than when male fertiles were

planted in conventional separate rows, "R" plots.

Eleven percent of the total plot areas was

occuppied by male pollen parents, yet 28% of honeybees and 17.5% of other pollinators were found

visiting these.

In lines that produced the least seed per plot the row planted "A" lines attract

ed more pollinators than did the interplanted "A" and fertile onions. The opposite was true in
lines producing high seed yield per plot.

Tests for Resistance of Strawberry Varieties to Insects and Mites
Carl H. Shanks, Jr.

Washington State University
Southwestern Washington Research Unit

Thirty varieties of strawberry were tested for possible resistance to the strawberry aphid, the
black vine weevilp and the two-spotted spider mite. One cultivar of Fragaria ahiloensis appeared
J.5

to be resistant but none of the cultivated strawberries appeared to be so.. Adult black vine
weevils failed to lay eggs when fed leaves of the cultivated strawberry cultivar, Northwest, and
had reduced fecundity when fed leaves of Siletz, Columbia, and a selection of wild F. virginiana.

No strawberries were resistant to feeding by adult weevils. The cultivars Siletz, Stelemaster,
Blakemore, Md 683, Del Norte, WSU 1142, and WSU 1217 all had little or no foliage injury from the
twp-spotted spider mite.

The Biology and Ecology of Two Predaceous Geoaoris spp.

in the Yakima Valley, Washington
G.

Tamaki and R. Weeks

Entomology Research Division, USDA, ARS
Yakima, Washington

Biology and ecology of Greaoris pallens and G. bullatus, 2 omniverous predators, were studied.
Laboratory rearing and interbreeding tests were conducted to differentiate the life stages of both

species.

Eggs of Geoaoris hatched from 21° to 41°C, and egg developmental rate varied with

temperature and also with time of adult collection. Combination of sunflower seeds + insects +
green plant food was the best diet for the quickest developmental rate, highest egg production and
the greatest survival rate. Sunflower seed when placed in the field concentrated Greaoris and
also increased oviposition.

Effect of Spray pH for Control of Two-Spotted Spider Mites
Wyatt W. Cone
I.A.R.E.C.

Washington State University
Prosser, Washington

Scattered evidence suggests that certain organophosphate or carbamate insecticides are degraded
to non-insecticidal compounds by alkaline conditions. Acidification of insecticidal sprays to
enhance compounds with marginal effectiveness, or to which a population has developed resistance
or tolerance, have not been investigated for control of mites on hops. Azodrin buffered to pH 5.0
was compared with Azodrin at pH 6.9. Omite + malathion at pH 6.9 was compared with Omite + diaz
inon at pH 6.0 and Omite 30W at pH 5.0. Geigy 13005 and disulfoton were compared at pH 6.9, 6.0
and 5.0. Phorate was compared at pH 6.9 and 5.0. Acidification of tank spray suspensions of
Omite and GS 13005 to pH 6.0 had no effect while acidification to pH 5.0 decreased the effective
ness for mite control.

pH 5.0.

Effectiveness of disulfoton was increased at pH 6.0 and decreased at

Effectiveness of phorate was slightly increased at pH 5.0.

Azodrin effectiveness was

greatly increased at pH 5.0
Bioassay of Two-Spotted Spider Mite Sex Attractant
Stefan Pruszynski and Wyatt W. Cone
I.A.R.E.C.

Washington State University
Prosser, Washington

Five sources of variation in technique using male mites as indicators of small quantities of male
sex attractant were investigated.

1.

Effect of host plant tissue on response of male mites to quiescent deutonymphs.

Males and deutonymphs were reared on beans and hops. All combinations of males (hops or beans)
and deutonymphs (hops or beans) were tested on both hop and bean leaf discs. The best male
response was obtained with males and deutonymphs reared on hops and tested on hop leaf discs.
Poorest response was obtained on beans. Combinations were intermediate but any contact with bean
leaf tissue resulted in lowered male response.
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2.

Effect of age of male on response of males to quiescent deutonymphs.

Males were tested in the age groups:

to age 7 days.

0-24 hrs, 1, 3, 5, 7 and 10 days.

Males older than 7 days were poor.

Males responded equally

In conducting bioassay trials, males 1 hr to

3 days old would be preferred.
3.

Effect of leaf disc diameter.

One male and 1 deutonymph were tested on leaf discs having diameters of 5.5, 8.5, 10.3 and 23.0
mm. At this density the 5.5 mm disc produces the highest per cent male response. Response de
clined as disc diameter increased.

4.

Ratio of males to female deutonymphs for best response to sex attractant.

Male mites 0-24 hrs, 1, 3, 5, 7 and 10 days old were tested at ratios of 1:1, 1:2, 2:2, and 2:4
males to deutonymphs on 2 sizes of leaf discs. The best ratio of male: deutonymph was 1:2; poor
est was 2:2.

5.

Effect of solvent on male response to crude extracts of quiescent deutonymphs.

Three trials were conducted with 5 concentrations of deutonymphs in methylene chloride and water.
Five trials were conducted with ether as the solvent. Average responses over all concentrations
tested were: ether (22.7%), water (18.2%), and methylene chloride (14.4%).
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INSECTICIDE RESIDUES, REGULATIONS,
APPLICATION AND RELATED PROBLEMS
Persistence of Carbofuran in Soils
L. W. Getzin

Western Washington Research and Extension Center
Puyallup, Washington

During the past 2years we investigated the fate of *4C-carbofuran in soil under laboratory condi
tions Soil pH is the primary factor affecting the persistence of carbofuran. It is degraded
rapidly in alkaline soils and very persistent in most acid soils. The time required for S0«
degradation in Sultan silt loam was less than 4 weeks at pH 7.8 and greater than 32 weeks at

pH 6.3 and 4.5. A comparison of degradation rates for carbofuran in sterilized and non-sterilized

soils suggests that micro-organisms contribute to the breakdown of the insecticide in some soils
but not in others. Microbial degradation was most prevalent in a clay loam of western Washington
and non-existant in an alkaline loam of eastern Washington.
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