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8:30 a.m. - 11:00 a.m, - Pome Fruits
11:00 a.m. - 12:00 noon Closing Business Meeting

Presentation: Please paraphrase your research and provide time for informal
discussion of your data. Exclude common knowledge life history data from your |
discussion. If mecessary include these data in the written research report. |

Research Report: Send original copy by December 15 to:

Glenn Fisgher

Extension Entomeclogist
Oregon State University
2055 Cordley Hall
Corvallis OR 97331-2907
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I. Deciduous Orchard Diseases
Biological control
1. Replant disease - Apple

Beulah, J.E., R.S. Utkhede, G.H. Neilsen, and E.G. Hogue,
Agriculture Canada Research Station, Summerland, B.C.

In previous studies of apple replant disease the focus has been
on chemical so0il treatments including fumigation, fungicide and
nematicide applications. Fertilizer application, primarily
moncammonium phosphate(MAP), has also been found to improve growth in
replant soil. Although proven to be effective against replant
problems in many areas, soil biocide treatments, primarily
fumigation, are costly to apply, can create a delay in planting and,
due to their phytotoxic properties, can affect the balance of flora
and fauna in the natural soil system,

- In a field study for alternatives to chemical control of apple
replant disease, peat and Enterobacter aerogenes(B8}, a biological
control agent for apple crown and root rot, were tested in
combination with MAP(11-55-0) fertilizer. Ammonium nitrate({34-0-0)
fertilizer and soil-applied mancozeb fungicide were used as the
fertilizer and biocidal check treatments. Diameter increase, total
shoot growth, blossom and fruit set, as well as, leaf nutrient levels
of Summerland Red McIntosh on M.26 were monitored at seven field
sites. At the eighth site the sciocn variety was Ace Red Delicious.

After the first field season the response to treatment was
highly significant. There was a significant improvement in growth
of the various scil amendments over 34-0-0 and 11-55-0 alone. At
most sites, however, there was not a significant difference between
the treatments: 11-55-0 + mancozeb, 11-55-0 + peat and 11-55-0 + peat
+ B8. This evidence suggests that the organic amendment stimulated
improved growth comparable to the bhiocide check, mancozeb. It also
suggests that the addition of B8 did not provide an additional
beneficial effect over that of 11-55-0 + peat.

Treatment effects on vegetative growth were diminished in the
second and third vears of the study. However, at most sites the
treatment effect on growth continued to effect blossom and fruit set,
Those trees(treatment 11-55-0 + peat + B8) which grew vigorously in
the first year went into the fruiting stage in year two, consequently
having a low diameter increase, while those trees(treatment 34-0-0)
that grew poorly in year one remained vegetative in year two and
therefore had a higher diameter increase(Fiqure 1}.
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In the third year vegetative growth was more uniform due to the
fact that all trees flowered and produced crops. The largest
difference in treatment response was observed between sites due to
differences in se¢il type and severity of the replant problem. In
orchards with less severe incidence of replant disease the effects

of the treatments were substantially reduced by the end of the third
year after replanting.

Following the first field season, replant treatments were
applied in the greenhouse to determine how well the growth response
of McIntosh seedlings would correlate to the growth response of trees
in the field. Height, fresh weight and fresh and dry root weight of
the seedlings were measured. Three treatments, 11-55-0 + peat, 11-
55~0 + mancozeb and 11-55-0 + peat + B8, accurately predicted a
response in 7/8 cases. The 11-55-0 treatment provided an accurate
prediction in only 3/8 soils tested(2 positive responses and 1
negative response). For 7/8 predicted positive growth responses, a
positive response to 11-55-0 was observed at only 2 field sites.
This indicates that seedlings, under greenhouse conditions, predict

a greater response to phosphorous application than what actually
occurs in the field.

To conclude; it appears that for strong vegetative growth in
the first and consecutive years and for earliness of fruiting, the
use of an organic amendment, such as peat, in combination with a
phosphate fertilizer is beneficial when replanting an orchard where
old apple trees have been removed.




I. Deciduous Orchard Diseases
Chemical and biological control
1. Crown gall; Apple

Raj Utkhede and Emmersen Smith
Agriculture Canada
Research Station
Summerland, B.C. VOH 1Z0

Crown gall, caused by Agrobacterium tumefaciens is of economic concern to

apple nurseries in British Columbia and worldwide. The biclogical agent
Agrobacterium radiobacter strain 84 has a temporary registration to
centrol crown gall in fruit trees in Canada. Our earlier 3-year study

showed that crown gall of apple trees is not controlled by Aprobactarium

radiobacter strain 84. This paper reports the study of chemical and

biclogical control of apple trees in the Kootenay valley of British
Columbia.

In 1988, 1989 and 1990, field triais were conducted on the same plot at
Creston in British Columbia. The site for conducting these tests had a
history of severe incidence of crown gall in previous years. Antonovka
seedlings were grown in sterilized (121°C, 20 min) so0il mixture {peat
moss, perlite, soil and sand mixture, l:1:1:1, respectively) for 3 months
before transplanting in the field in the spring of each year. Bacteria
grown on agar plate(s) of bilocontrol agents and chemical treatments were
added to 4L of water for field treatments. Seedlings were dipped into
bacterial suspension or chemical treatment sclution before
transplanting. Sewage sludge was applied as a scil broadcast treatment.
Each year, 3-month-old seedlings were planted 30 cm apart and in rows 2 m
apart in replicated plots. Spacing between replications was 1 m.
Transplants were planted in randomized complete block design.

For the 1988 field trial, six treatments were replicated four times, 13
seedlings per replicate plot. Seven treatments were replicated 4 times,
13 seedlings per plo:z were planted for the 1989 field trial. For the
1990 trial, nine treatments were replicated 5 times, 15 seedlings per
plot. Disease incidence, percent dead trees, and shoot growth were
assessed in the fall of each year.

Agrobacterium radiobacter strain 84 did not centrol crown gall on
Antonovka apple seedlings when applied as a root dip in 1988, 1989 or
1990. Copper oxychloride treatment applied at 5 g a.i./L was effective
In reducing the crown gall infection but was phytotoxic to young
seedlings. Copper oxychloride treatment applied at 2.5 g a.i. and 5 g
a.i./L and sewage sludge applied at 260 g per tree as broadcast were
effective in reducing the crown gall infection but these treatments were
phytotoxic to young seedlings in 1986%. Copper oxychloride at lower
concentrations (0.3, 0.6 and 0.9 g a.i./L) and sewage sludge at [30 g per
tree as broadcast did not control crown gall in the 1990 field trial.
The strain AB8 of Bacillus subtilis applied as root dip treatment
significantly reduced the crown gall on Antonovka seedlings and was not
phytotoxic to young seedlings,.




I. Deciduous Orchard Diseases
Chemical Control
Eastern filbert blight (Anisogramma anomala) on
Buropean hazelnut (Corylus avellana).

K. B. Johnson, K. M. Theiling, J. B. Stone, and J. W. Pscheidt
Dept. of Botany and Plant Pathology, Oregon State University
. Corvallis, OR 97331-2902

INHIBTION OF ANISOGRAMMA ANOMALA IN VITRO, 1990: The fungicides were suspended in sterile distilled water
and added to a filter sterilized rutrient medium {J. Stone, unpub]ishedg. This solution was added to an
equal volume of autoclaved 3% water agar that had been cooled to 55°-60°C. Concentrations of fungicides in
media ranged from 0.01 to 10 ug ai/ml, Three petri plates of each fungicide concentration were prepared.
Ascospores of A. anomala were obtained by dissecting perithecia from mature stromata associated with 6 mo
old cankers of eastern filbert hlight. The perithecia were crushedsin sterile distilled water and the
resulting ascospore suspension was diluted to a concentraticn of 10 spores/ml with sterile water that
contained 10 ug/ml rifampicin. The plates were inoculated with five 20 ul drops of the ascaspore
suspensicn, each in a separate location con the medium surface. After 1 wk dark incubatien at 20 Cé
inoculated plates were flooded with a solution of 2% formaldehyde to arrest growth ang stored at 4°C until
examined. The two experiments presented here were initiated 12-19 Dec 1989 and 5-12 Jan 1990, They expand
upon three experiments previously reported, differing only in fungicides used. One hundred to 200 spores
were examined per plate. Variables measursd were the percentage of spores with germ tubes and germ tube
length. Data were analyzed separately for each experiment hy analysis of variance.

This in yitro method allows us to evaluate patentially useful fungicides relatively quickly compared to
field trials that require two years to compiete. A. anomala grows very slowly in culture; colonies that
develop from ascosperes reguire 1-2 mo to develop to a macroscopic size. Percent ascospore germination on
centrol plates is low due to a tendency for spores to germinate over a period of several weeks. The
demethylatien inhibitars as a class were most effective at reducing spore germination as well as germ tube
elongation, with Nustar and Banner showing the greatest effects, followed by Elite, Rubigan, and Raily.
Bravo 720 completely inhibited germination at or above 0.1 ug aifml, but had little effect on germ tube
elongation. Dithane ¥45 completely inhibited germination at or above 1.0 ug ai/mi. Kocide 101, a fixed
copper currently registered far use on hazeinuts was least effective of all fungicides tested, but did
reduce spore germination below that of the control at most concentrations. Rovral had virtually no effect
on either variable except at the highest concentrations. In experiment 2, the products listed, with the
exception of Kocide, have shown the greatest effects on A. anomala in two years of testing.

Experiment 1
Treatment Concentratien ) Spores With 1 Germ Tube LEngth
(ug a.i./mi) Germ Tubes (%) (micrens)

~ Nontreated..........ooeo.. Ceriean 5.2 ab > 72.1 ab *

Kocide 101....00vvvrinnmnnnan. 16.00 1.3 de

Kocide 101.cinnniniiacennnn. ..1.00 0.8 efy

Kacide 101......000u.n rerveaaa0.10 1.1 def

Kocide 101........ Chraeanaean 0.01 7.1 b

Rovral 50MP........¢cc0ens ve .. 10.00 0.0 q

Rovral S0WP........ tvearaeens 1.00 11.6 a

Rovral S0MP...veiiiverenennnn 0. 10 83 b

Rovral S0WP.......... Neieenena 0.01 9.3 ab

Bravo 720..... tesracaatanan . 10.00 0.9 g

Bravo 720............. Nesirane 1.00 0.0 g

Bravo 720 . iiiiiiniiiiinenns .0.10 0.0 g

Bravo 720..... Peettieasaeans 0.01 2.1 o

Dithane M45...... fetrescaara 10.00 0.0 g

Dithane M5, . ...vevevven... 1,00 3.0 [+

Dithane M5, ....cccvvuenn.n ...0.10 0.6 efg

Dithane M45.....cveuu. s soseeaa0.01 3.5 ¢




Banner 1.1EC.............. -+.10.00 0.0 fg 0.0 d
Banner 1.1EC........... vaaesr1.00 0.0 q 0.0 d
Banner 1.1EC......... sesnavan .0.10 0.0 g 0.0 d
Banner 1.1EC.............. car.0.01 0.2 fg 0.9 d
Nustar 200F....... seeaearans 10.00 0.0 q 0.0 d
Nustar 200F.............. ven..1.00 0.0 g 0.0 d
Nustar ZODF.......... tavennana 0.10 0.0 g 0.0 d
Mustar 200F.........c.00vunen. 0.01 1.2. -de 11.0 <

1Data subjected to the sguare root transformation before analysis of variance.
3Data subjected to the 10910 transformation hefore analysis of variance.

Treatment means within a column followed by the same letter do not significantly differ according to
Duncan's Multiple Range Test (P=0.05).

Experiment 2 -
Treatment .. Concentration Spores With 1 Germ Tube Leggth
{ug a.i./ml) Germ Tubes (%) (microns)
Nontreated .......... Neereeacsensn Ceeaaen T o 78.2 a ?
Kocide 101 ........... fereraanean, 10.00 17.8 d 44,7 ab
Kocide 101 ........cveun.n treaaenna 1.60 16.2 d 41.3 ab
Kocide 101 L...i.iiiviiinicnnnnnan, G.10 26.7 ab 60.0 ab
Kocide 101 .............. Cereeannes 0.01 24.3 b 70.0 a
Rally 404P ................ . 10.00 0.0 h 0.0 g
Rally 40WP ... .iiiiiiiiennnnnnnns 1.00 0.0 h 1.4 fg
Rally 40WP ... ...iooovvoool. veee. 01D 1.8 q 7.3 de
Rally 4CWP ...... reraaeen. venes 0,01 21.8 ¢ 43.6 ab
Bravo 720 .... ererrerareraaae. 10.00 0.0 n G.0 g
Bravo 720 .. Cereereasaanens 1.00 0.0 h 0.0 g
Bravo 720 ....iiiiii i, +..0.10 8.0 h 0.0 q
Bravo 720 ...t ...0.01 29.2 a 33.8 abc
Dithane M4% ..... eeneraenaaas +...10.00 0.9 h 0.0 q
Dithane M43 ........ccuvuoo... peea1.00 0.0 h 0.0 g
Dithane M45 ... .....ccv.... vereenanll10 11.8 e 23.2 be
Dithane M45 .. .......cc..... sreneaa0.01 17.7 d 53.6 ab
Banner 0.0 h 0.9 s
Banner 0.0 h 0.0 g
Banner 0.5 h 1.2 fg
Banner 0.6 h 3.8 ef
Nustar 0.0 h 0.0 g
Nustar 0.0 h 0.0 g
Nustar 20DF 0.0 h 0.0 q
Nustar 200F .... 0.0 h 0.0 g
Rubigan 1 EC ... 0.0 h 0.0 g
Rubigan 1 EC 0.0 h 0.0 g
Rubigan 1 EC ... 0.6 h 1.5 fg
Rubigan 1 £C 13.4 e 25.3 b .
Elite 1.2 EC ... 0.9 h 0.0 g -
Elite 1.2.£C ... 0.9 fi 6.0 g
Elite 1.2 EC .... 0.0 h 3.0 g
Elite 1.2 EC . 5.6 f 15.6 «cd

IData subjected to the square root transformation before analysis of variance.
3Data subjected to the logég]transformation before analysis of variance.

Treatment means within a umn failowed by the same letter do not significantly differ according to
Duncan's Multiple Range Test (P = 0.05).




I. Deciduous Orchard Diseases
Chemical Control
Fastern filbert blight (Anisogramma ancmala) on
European hazelnut (Corylus avellana).

K. B. Johnson, J. W. Pscheidt,
K. M. Theiling, and J. N. Pinkerton
Dept. of Botany and Plant Pathology, Oregon State University
and "USDA Horticultural Crops Research Laboratory
Corvallis, OR 97331-2902

SYSTEMIC FUNGICIDES FOR CONTROL OF EASTERN FILBERT BLIGHT, 1990: Two year old hazelnut. trees (cv.
'‘Butler') were interplanted during February 1989 in a 49 yr 'Barcelona' orchard heavily infected with
eastern filbert blight. The experimental design was a randomized split block with 6 replications. Whole
plots were fungicide treatment (4 trees per plot} and subplots (2 trees) were either of 2 combinations of
spray application dates. All trees were sprayed on 9 May 1889 (S1), half on 16 Oct 1989 (F1), and the other
haif on 28 Mar 1990 (S2) to give the combinations: SI-Fl and S1-52. Fungicides were applied to runoff with
a b?ckpack sprayer equipped with a hand wand. Hufilm-17 was used with ail treatments at a rate of 2
tsp/3.17 gal.

Eastern filbert biight has an incubation period of 13 mo from inoculation to symptom expression.
Symptoms of eastern filbert bijght were first observed in iate spring of 159G as linear arrangements of
stromata within cankers on tree branches or trunks. The number and length of cankers per tree were measured
9-10 Aug 1990. Mo significant differences in canker number per tree, total canker length per tree, or
incidence of disease could be attributed to combinations of spray application dates. The interaction
between application dates and fungicide was not significant. Plots treated with Rubigan or Hustar plus
Benlate had significantly fewer cankers per tree than nontreated controls. Plots treated with Rubigan,
Nustar plus Benlate, Raily, or Nustar atone had significantly less total canker length per tree than
nontreated controls. Recent research has shown that infection of hazelnut by A. anomala occurs con
vegetative tissues in the period from bud break through shoot elongation. Thus, we helieve only the first
spray application date {51) had any effect on prevention or eradication of infections responsible for the
disease symptoms observed.

Total
Treatment and Rate/100 gal Number of canker length
cankers/tree* per tree (cm)*

Nomtreated . . . . . . « . . . . . . e e e e e e 3.0 a 34.2 a
Benlate 50W 0.75 7b . . . . . . . . . v o . ... e voa 4. 2.8ab 28.8 ab
Bayleton SO0W 6.0 oz (51) then

Elite 1.2EC (82} . . . .. e e e e e e e e e e e 1.8 abc 16.2 abc
Nustar 200F 2.0 0z . . . . . .. e e e e e e e e e e 1.4 abc 13,7 be
Rally 40W 2,50z . . . . . . .. e e e e e e e e e e e 1.2 ahc 13,5 he
Nustar 20DF 2.0 oz +

Benlate 50M 0.75 1b . . . . . e e e e e e e e e 1.0 bc 11.2 be
Rubigan 1EC 4.0 0z . . . . . . . . ¢ o v v v v i e e 0.8 ¢ 8.8 ¢

Treatment means followed by the same letter are not significantly different at the 5% level (P =
using Fisher's protected LSD procedure.

0.05)
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ITI. Pome Fruits
a. Bioclogy
l. Armyworm; Apples

William B. Hudscn
1811 Seilah-Naches Rd
Yakima, WA 98908

A serious outbreak of Armyworm, Pseudaletlia unipuncta{Haw.)
destroyved the grass covercrop on about 200 acres of a 400
acre appleée orchard near pasco, Washington. The infestation

developed at harvest (early September) so nc control measures
were applied. -

r

No damage was chserved con either fruit or tree foliage nor
to broadleaf plants such as clover and dandelion. {rasses,
primarily fescue, were destroyed and will require re-seeding
on much of the acreage.

10




IT. Pome fruits
a. Biclogy
1. Codling moth - apples

Alan L. Knight
USDA~ARS,
3706 Nob Hill Blvd
Yakima, WA 98902

Experiments were conducted to measure the tendency of nmale and
female codling moths to leave apple trees in the presence or
absence of sex pheromone. Three trees were placed in the center
of a 16 x 16 x 10 ft cage with 0.5 x 0.5 cm net openings and

cocated with the gasoline additive, STP. Two cages were placed in -

cne area with no pheromone source and twe cages were surrounded by

five pheromone dispensers placed every 20 ft in a circle with a €0
ft radius.

The ability of nets coated with STP to capture codling moth was
previously examined in indoor laboratory trials. STP was judged
to be superior te Stickum or TangleTrap. Results with STP showed
that < 5% of moths hitting a sticky net escaped. However, males
were 2-3 times more likely to escape after contacting the net or
fly through the net than females (ca. 10% of the moths flew
through the net in these trials). As the nets aged they got less
sticky and more moths fell off the net and got stuck on a panel
pPlaced below the net. 1In a field trial ca. 90% of released moths
were trapped at a height < 10 ft.

A number of trials were conducted including the release of virgin
females alone, young and old virgin females together, virgin and
mated females together, and virgin male and females together. No
significant differences were found in the first two sets of trials
between the pheromcne-treated and nc pheromone-treated cages. 1In
the second trial no significant difference was found between young
and old virgin females in either type of cage. Data from the
third set of experiments are not reported because less than 40% of
the mated females released were actually mated.

In experiments when virgin males and females were released
together (3 replicates) significantly more moths of both sexes
were caught in the nets in the non-pheromone study area than in
the pheromone-treated area. No significant difference was found

between sexes. Four mated females were caught in the non-
pheromone cages and ncne were caught in the pheromone~treated
area. The number of injuries per fruit was 0.02 and 6.5 in the

pheromone and non-pheromcone treated areas, respectively.

11




II. Pome Fruits
a. Biology
1. Codling moth — apples, pears

M. M. Barnes, J. G. Millar and D. C. Hawks
U.C. Riverside

Preliminary Electroantennagram Observations. Female moths of
many species in five lepidopterous families do not show
electroantennagram (EAG) response nor behavioral response to their
own pheromone. However, Trichoplusia ni female moths are
attracted to synthetic female sex pheromone in traps, and their
antennae give related EAG responses (Light & Birch 1979). As well,
female antennae of the Eastern spruce budworm moth give EAG
responses to the synthetic female sex pheromone of the species. In
response to this pheromone, laboratory-observed behaviors, e.g.,
walking, antennal grooming, and oviposition-related behavior have
been recorded in this species. (Palalanaswamy & Seabrook 1978).

Besides codlemone, Bartell et al. (1988) have demonstrated
behavioral responses of male codling moths in the laboratory to
dodecanol and tetradecanol as well as the presence of the latter
compounds in the female sex pheromone.

Using codling moths of a colony reared on apple thinnings at UCR,
derived from the USDA, Yakima, ARS Ilaboratory strain, we conducted
preliminary GC-EAG studies with female antenmae. First observing
that male antennae rtesponded separately to codlemone and to
dodecanol (in extracts of Shin Etsu ropes), we then cbserved positive
EAG responses by 3 different female antennae to each of these
compounds. A positive female antennal response was also observed
to dodecanol and to tetradecanol synthetic standards.

With a very good female antennal preparation, a strong EAG

response was recorded corresponding to one compound in a mixture
of farnesenes. Also, when exposed to a preparation of ca. 84% E.E
alpha-farnesene, a strong positive EAG response to this compound
resulted.

12




II. Pome Fruits :
a. Insecticide toxicity to a leafminer parasite
1. Pnigalio flavipes , apple

Jay F.Brunner & James J. Brunner
Washington State University
Tree Fruit Research and Extension Center
Wenatchee, WA 98801

The toxicity of several commonly used orchard insecticides to the dominant parasite of the
western tentiform leafminer (WTLM), Pnigalio flavipes, was examined under laboratory
conditions. Parasite pupae were collected by opening WTLM mines in leaves from
commercial apple orchards in the Wenatchee area. Pupae were placed into a petri dish with
filter paper and the lid closed. The petri dish was then placed into a zip-lock plastic bag
with a moistened section of cotton wick and placed in a terperature chamber held at 15°C
and continuous light. Petri dishes were examined daily and adult parasites collected for
testing. Parasite adults were rendered unconscious in the petri dish with CO, then males
and females were removed with a small camel's hair brush and placed in separated
containers.

The formulated form of the insecticides diluted in water with a wetting agent added (0.1 ml
B1956/liter) were used in this test. Insecticides were combined with water and the wetting
agent in a one liter container where continucus mixing occurred. With the exception of
Guthion, Vydate and Phosphamidon, insecticides were tested at one-half the recommended
field rate (EB-0419). A glass atomizer modified to work in a horizontal as opposed to a
vertical position was used deliver a fine spray of insecticide to the test arena. Air flow to
the atomizer was regulated to a constant 5 meters/second and time was kept at 5 seconds to
standardize the amount of spray delivered to the test arena. Plastic jelly cups with lids were
used as the test arena. The lids had a hole punched in the center to allow for insertion of a
cotton wick. The plastic cup and lid were each sprayed for 5 seconds with an insecticide
then set aside to dry. Each test arena was coded with the date treated, chemical and rate. If
the jelly cups were not used the same day as treated they were stored inside a zip-lock
plastic bag and placed in a freezer. Two days was the longest time jelly cups were stored
before they were used. Controls were prepared by spraying with water plus the wetting
agent and handled the same as treatments.

Adult parasites were anesthetized with CO, and transferred to the test arenas. Sexes of the
parasites were tested separately. Five to six parasites of a sex were placed into each test
arena. A total of 30 parasites of each sex were tested against each insecticide and dose
used. Paired controls were always run in conjunction with insecticide treatments.
Immediately after transferring the parasites to the test arena a cotton wick was inserted
through the hole in the lid of the jelly cup. The cup was then inverted and placed on the top
of a food storage container which had holes punched in the lid and contained a 1% sugar-
water solution. The cotton sick extending out from the top of the jelly cup was inserted
through the hole in the food storage container and info a 1% sugar-water solution. This
provided parasite adults with an energy and water source. The test arenas were then placed
in a temperature chamber at 15°C and continuous light. Test arenas were examined after
24,48 and 72 hours and the number of dead parasites recorded.

The test arena allowed good survival of parasites of both sexes. Thirty-five males and
fifty-nine female parasites were followed for up to 18 days to test longevity using the test
arena. After 3 days no females and only 2 (5.7%) of the males had died. By seven days
31.4% and 35.6% of the males and females had died. After 18 days 6 males and 2 females
remained alive.
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Percent Mortality (corrected)

Chemical Rate Sex 24 hour 48 hour 72 hour

Guthion 35WP 100% M 20.0 50.0 68.8

Guthion 35WP 50% M 25.8 56.0 64.1

Guthion 35WP 25% M 12.0 21.1 37.1

Guthion 35WP 12.5% M 15.6 33.2 46.3

Guthion 35WP 100% F 6.7 46.7 81.5 .
Guthion 35WP 50% F 12.9 32.3 68.9 4
Guthion 35WP 259 F 2.9 23.2 44,9

Guthion 35WP 12.5% F 26.7 43.3 60.0 .
Imidan SOWP * 509 M 0.0 0.0 0.0 i
Imidan 50WP 50% F 0.0 0.0 0.0

Lorsban 50WP 50% M 100.0 100.0 100.0

Lorsban S0WP 50% F 96.7 100.0 100.0

Parathion 25WP 50% M 100.0 100.0 100.0

Parathion 25WP 50% F 96.7 100.0 100.0

Sevin S0WP 50% M e - -—

Sevin S0WP 50% F 17.9 26.9 42.3

Thiodan 50WP 50% M 76.4 1060.0 100.0

Thiodan 50WP 5_0% F 56.3 86.6 100.0

Phosphamidon 8E 50% M 100.0 100.0 100.0.
- Phosphamidon 8E 12.5% M - - -

Phosphamidon 8E 50% F 100.0 100.0 100.0

Phosphamidon 8E *  12.5% F 100.0 100.0 100.0

Vydate 2E * 50% M 100.0 100.0 100.0

Vydate 2E 125% M

vydate 2E 50% F 100.0 100.0: 100.0

Vydate 2E 12.5% F 100.0 100.0 100.0.-

* Less than 20 parasites tested, preliminary data only.

.
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II. Pome Fruits
a. Mating Disruption of leafrollers
1. Pandemis pyrusana , apple

Jay F.Brunner
Washington State University
Tree Fruit Research and Extension Center
' Wenatchee, WA 98801

Three sites were selected to examine the potential for mating disruption as a control for

leafrollers in Washington. All test locations were in non-bearing apple orchards that were

part of larger commercial apple production operations. Test orchards ranged in size from 8

to 10 acres with treated areas being 5 acres in all cases. Table 1 summarizes the

characteristics, pre-treatment leafroller densities, and application information for all test
sites.

Table 1. Characteristics, pre-treatment leafroller densities, and pheromone application
~ information for leafroller mating disruption sites during 1990,

Trees/ Apple Tree larvaldensity =~ Dispensers Application
Orchard acre varieties Age  (larvae/minute per acre date
treated untreated

Broetje 581 Gala 2 0.13 0.13 400 May 10
Red Del.
Fuji
Birchmont 369 RedDel. 1 ND ND 400 May 18
Ketchie 242 RedDel. 2 1.67 030 400 May 17

Pheromone dispensers were of the "spaghetti" type provided by Biocontrol LTD (Shin-
etsu) and contained approximately 180 mg of Z:11-14 Ac. This chemical makes up a major
component of the pheromones of several important leafroller pests of tree fruit crops in the
western U.S. While the dominant leafroller pest of apple in Washington is the pandemis
leafroller (PL), Pandemis pyrusana Kearfott, it is anticipated that control of at least four
species using mating disruption is possible. In addition to the pandemis leafroller, these
include the oblique-banded leafroller (CBLR), Choristoneura rosaceana; fruit tree leafroller
(FTLR), Archips argyropilus; and the European leafroller (AROS), Archips rosanus.

Pheromone trap catch: Pheromone traps (1C type from Trécé Inc., Salinas, CA)
were placed in the middle of the pheromone treated region of each test orchard and in the
middle of the portion of the orchard left untreated. No PL moths were trapped in the
pheromone treated area at the Birchmont orchard site while an average total of 706 moths
were captured in the traps located in the untreated region of the test orchard and two other
orchards adjacent to the test orchard. PL moths were captured in traps placed in the
pheromone treated area at the Broetje orchard on August 9 only. In the Ketchie orchard no
moths were captured in the pheromone treated area until late August when on three
consecuttve sample dates 3 moths were found.

Bait-pan trap catch: Bait-pans were made from a 1 gallon plastic paint pail hung
from a post made of plastic irrigation pipe and covered with a pheromone trap top to keep
out precipitation (Fig. 5). The pail was filled with 1 to 2 inches of a fermented molasses
lure (10 parts water, 1 part molasses, 1/2 oz yeast per gallon of water) and a wire screen
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top was placed over the pail to prevent bird predation of trapped moths. More moths were
captured in the untreated areas of the Birchmont and Ketchie orchards compared to the
pheromone treated areas. Most of these moths were PL. The overall sex ratio was 59:41,
female:male.

Larval densities: Sampling for leafroller larvae of the summer generation was
conducted in all test sites in late July and early August when most were in the 4th and 5th
instars but before very many pupae were present. Larval densities at this time were the
result of mating and egg laying activities of moths that were active from late May through
mid-July and as such was considered to be the best direct measure of the success of mating
disruption on leafrollers.

.
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| No treatment

No treatment
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freatment
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Figure 1. Density of leafroller larvae in pheromone treated and untreated
areas of three orchards in Washington.

Figure 1 shows the average larval densities in pheromone treated and untreated plots at each
mating disruption site. At all sites PL larval densities were lower in the mating disruption
plots.

Dispenser release rate: The release of pheromone from dispensers was followed
by weighing 20 at weekly intervals throughout the season. All dispensers were numbered
(with a tag) and weighed before placement in the field. Ten dispensers were placed in an
orchard at the TFREC in Wenatchee so that they were exposed to similar conditions as
dispensers in the mating disruption trials. An additional 10 dispensers were placed in a
weather shelter at the same location.

Figuare 2 shows the calculated average release rate in mg/ha/h based on dispenser weight

loss. In the early and late portion of the season release rates were lower than during the
middle of the season. The period from 7 to 28 days following application coincides with
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the major flight period of the overwintered generation, and the period 84 to 105 days after
application coincides with the major flight period of the summer generation of PL and

" B Shelter
Ed Orchard
— 40
E 7
% g &
g 30 g
B ﬁ 1
E -g )} B
Z g
§ 207 g
(4% é g
10 _ g gg

70 77 84 o1 98 1
Days after application

7 58 €3

Figure 2. Calculated average release rate (mg/ha/h) of Biocontrol pheromone
dispensers over a week period following application. Grey bars represent release
rates from dispensers placed in weather shelters and the cross-hatched bars
represent release rates from dispensers placed in the orchard.

OBLR. At these two critical times pheromone release rates were some of the lowest for the
entire vear. In Switzerland where research on the mating disruption of Tortricid moths in
apple has been underway for several years a minimal release rate of 30-35 mg/ha/h is
required before successful mating disruption is expected in isolated orchards with low
population pressure. Best mating disruption results have occurred when the release rate
was 60 mg/ha/h or greater.

Disruption area trial: An experiment was conducted in an attempt to determine the
size of the treated area required to completely inhibit capture of moths in pheromone traps.
Previous experience indicated that a dispenser density of 400 per acre inhibited moth
capture when 5 acres were treated. Using this dispenser density, pheromone treatment in
different sized areas; 0.125, 0.25 and 0.4 acres, were compared for inhibition of moth
capture in a pheromone trap. There was little difference between moth capture in the .125
and 0.25 acre disruption plots, but moth capture in the 0.4 acre plot averaged 12% of that
in the check plot.




II. Pome Fruits
Pesticide Use Survey

. 1. Apple - 1989

Jay F.Brunner
Washington State University
Tree Fruit Research and Extension Center
Wenatchee, WA 98801

Pesticide Use Survey Results: a summary

One thousand original survey forms were sent to apple growers from throughout

Washington. Atleast 20% of the names on the mailing list of the Washington Apple

. Commission were not valid apple growers due to retirement or death, selling of the
orchard, removal of all apple trees, etc. Thus, only about 800 surveys were sent to active
apple growers with 360 or 45% completed and returned. The growers surveyed produced
apples on a total of 20,500 acres or about 12% of the total apple acreage in Washington.

Descriptive information

Full-time grower 76%
Part-time grower * 24%
* obtains a significant portion of income from off-farm work

Farm size in acres (full-time grower)
Average Low High Sample number

. 94.7 7 830 272

Farm size in acres (part-time grower) ‘
' Average Low High Sample number
13.8 2 30 85

Percent of growers following different categories of farming practices

Conventional (synthetic pesticides) 98.6%
Conventional/Organic {mixed acres) 0.5%
Transitional Organic 0.3%
Organic 0.6%
N Number of acres of crops grown by survey respondents
Crop Average Low High Sample number
Apple 56.7 1.0 750 362
Pear 18.9 0.3 120 180
- Cherry 21.2 0.5 160 95
- Apricot 9.0 0.5 40 15
Peach 11.6 0.3 80 24
Nectarine 11.5 0.3 60 21
Plum 4.4 2.0 10 5
Prune 9.1 0.02 41 15
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Average percentage of apple varieties grown by survey respondents,

Variety Average Number of growers

Red Delicious 68.3 352

Golden Delicious 17.8 307

Granny Smith 4.0 46

Gala 2.9 59

Rome 3.0 38

Fuji 1.3 31

Jonagold 0.7 15

Winesap 0.7 46 .

Jonathan 0.3 18

Others 1.9 53
Average apple production (bins per acre)

Averdge Low High Sample number

354 0.7 163 342

Percentage of growers indicating the level of pesticide use over the past 5 years.

Increased 17%
Decreased 27%
Stayed the same 56%

Percentage of growers who said they used these IPM practices in managing their pest
problems.

Field monitoring - 91%
Alternate row spraying: ' 28%
Economic threshoids - 37%
Biological control 34%
Reduced pesticide rates 54%
Pheromone traps 66%

Growers rated the following for their relative importance in helping make pest management
decisions

Very Somewhat Not .

Group important unportant _important .
advice from private consultants 31% 17% 349
advice from agricultural chemical 45% 36% . 14%

industry representative -
recomimendations from Cooperative 27% 46% 12%

Extension
advice from warehouse fieldman 37% 29% 22%
consultation with other growers - 19% 54% . 15%
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Reporting block information
Each grower was asked to report pesticide use from that portion of his farm (reporting
block) that he felt represented a "typical” pesticide use pattern for his operation. The
information below summarizes the information for the reporting blocks.

Block size of the reporting blocks in acres

Average Low High Sample number
19.3 1 592 358
Tree planting density - number of trees per acre in the reporting blocks
Average Low High Sample number
193.7 64 800 354
Percent Red Delicious variety in the reporting block
Average Low High Sample number
75.7 0 100 358
Percent of orchards with trees in different age ranges :
3-9 vears 10-15 vears  16-20 vears _ 21-20 vears  >30) vears
4% 33% 31% 18% 14%

Percent of orchards with different tree training systems
Central leader Open center Slender spindle Trellis Vertical axis

35% 63% 0.6% 0.3% 0.6%
Percent of orchards with different irrigation methods
Impact sprinklers Micro sprinklers
Under-tree Over-tree Under-tree _ Over-tree Drip Rills
64.1% 23.5% 4.5% 0.3% 1.4% 5.9%

Percent of orchards with different grbund cover management types
Grass strips Mixed weeds No caver crop  Solid grass
63.6% 14.1% 2.5% 19.8%

Pesticide use data

Nurnber of spray applications (not including herbicides) made during 1989
Average Low High Sample number

8.0 2 138 357

1 More than one class of pesticide can be molnded m one spray.

Number of pesticides in a spray application (not including herbicides)
Average Low High Sample number

2.1 i il 2638

Number of sprays (not including herbicides)' applied at different times of year

Period Averace Low High Sampie number
Pre-bloom 1.6 1 4 351
Bloom 1.5 1 3 306

~ Post-bloom 5.1 i 14 357
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Number of sprays of each chemical type applied during 1989

Class Average Low High Sample number

Insecticides 5.0 1 18 356

Fuangicides 1.7 1 6 184

Nutrients 3.6 1 10 313

Plant growth 2.3 1 6 312
regulators

Herbicides 1.5 1 4 358

Number of applications of the three most often used pesticides within a class and the

ercentage of pesticide use compared to ali other roducts within the class and 1o ALL
pereentag ! p
pesticides reported.

‘ Ave, no. Ave. percent Ave. percent of
Class Chemicals applications of pesticide class all pesticides
Fungicides Rubigan 1.33 28.0 1.77
Bayleton 1.31 26.1 1.65
Ziram 1.16 11.6 0.73
Insecticides ~ Guthion 2.99 36.9 17.40
Phosphamidon 1.85 16.2 7.65
Ol 1.09 12.6 5.94
Nutrients Calcium 2.70 39.8 10.88
Boron 1.43 15.7 4.30
Zinc 1.24 15.4 4.21
Plant growth Eigetol 1.07 22.1 5.00
regulators Sevin 1.22 21.5 4.13
NAA . 1.30 21.3 : 4.10
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1L Pome Fruits
Biological Control
1. Codling Moth - Apples

Walter Bentley and Mario Viveros
U.C. Cooperative Extension

1031 S. Mt. Vernon Avenue
Bakersfield, CA 93307

Can a physical barrier be used to prevent codling moth infestation in Granny Smith apples while
maintaining fruit quality? This study attempted to answer this question. Positive results could be used
by urban residents, with one or a few trees, who wished not to apply insecticides to prevent
infestation.

A commercial six year-old Granny Smith orchard was chosen for the study site. Trees were
approximately 12 feet high and on an 8 x 16 trellis planting. The orchard was irrigated with misters.

Three treatments were evaluated. Two of the treatments were hand thinned to one fruit per cluster
with one of these being bagged with paper bags (4 x 8 inch) and stapled closed. The third treatment
was not thinned or bagged. Treatments were made to eight single tree replicates in a randomized
block design. Treatments occurred on May 16, 1989, and May 1, 1990. Harvest occurred on
September 7, 1989, and August 29, 1990. The orchard initially had a low codling moth population
with no infestation found in 1988. It received no insecticide sprays in 1989 and 1990.

Codling moth infestation was significantly reduced by bagging in both years (Table 1). In 1989,
infestation for the bagged fruit was .4%, the thinned fruit was 2.2% and the unthinned check was
2.5% at harvest. In 1990, codling moth infestation levels were much higher. The bagged fruit -
resulted in 1.3% infestation, the thinned 21.5%, and the grower check was 24.5%.

The affect of bagging on sunburning was also evaluated and it significantly reduced the number of
sunburned apples (Table 2).

In addition, pressure, and soluble solids were significantly greater in the bagged treatments in 1989.
This was not so in 1990. Fruit size was greater in both treatments which were thinned in both 1989
and 1990.

In both 1989 and 1990, thinning and bagging averaged approximately three manhours per tree (191
and 240 apples per tree harvested in 1989 and 1990 respectively).

Although not currently commercially feasible, refinements in this method could allow for special
marketing gimmicks, providing adequate grower profit on high density plantings.
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Tablellz EFFECT OF TRUNK BANDING WITH TANGLEFQOT

ON PACIFIC MITE {TEYRANYCHUS PACIFICUS) ABUNDANCE IN ALMONDS1I
Kern County 1920

Walt Bentley & Mario Viveros

Aotive Mites Per Leaf

Sampling Location 3/22 3/30 4712 4/26 5710 5/24 6/7 6/26 7/24 8713
Interior 3 Ft
Banded 0.01a cC a 0.03a 0 A 6.02a o A ca 0Oa OA O A
Unbanded 1.67 8 2,90 B 9.66 B (.40 B 0.02A 0.01n 0on OA OA 0.03a |
Interior 6 Ft ¥
Banded -0 A 0.01a 0 A £.03a 0.01a 0 A oan Oa orn O A
Unbanded .34 B 06.53 B 7.82 B 0.60B 0.01A 0 A oA 0A 0A 0.2 1
Exterior 7-8 Ft .
Banded 0 A 0 A 0.012 0.03a 0.01a 0 A 0A OA oA o0 A
Unbanded o A 0.02a 0.46 B 0.20 b Q.03 o A oA 0A oa 0 A
1/ The orchard is & years~old with a 1-1-1 planting of nonpareil, Carmel, and Sonora
varieties under drip irrigation and weed free., Mite numbers are an average for
20 sampled leaves. The orchard was treated on July 5, 1990 with 4 pints Omite 6E
and 4 lbs Guthion 50W. Means within columns at each tree height level followed by
the same letter are not significantly different {(capital letters P>0.01, and lower
case P>0.05 DMRT)
Table 2: EFFECT OF TRUNK BANDING WITH
TANGLEFQOT ON WESTERN ORCHARD PREDATOR
MITE (METASEIULUS OCCIDENTALIS) ABUNDANCE IN ALMONDSTI
Kern County 1920
Walter Bentley and Mario Viveros
Active Mites Per Leaf
Sampling Location 3722 3/30 4712 4/26 5/10 5/24 6/7 6/26 7/24 8/13
Interior 3 Ft
Banded 0. =a Q a 0.03a 0.06A 0.02a 0.012a 0A O A 0a 0O A
Unbanded 0.08b ¢.22 b 0.57 B 1.05B 0.15b 0.02A 0OA O A 0B O A .
Interior 6 Ft . i
Banded 0 A 0 A 8., A g.06A 0.02a 0 A OA O A ca 0 A
Unbanded 0.04A 0.07A .24 B 0.63 B .12 b 0.012 0A O A on .01a

Exterior 7-8 Ft

Banded . 0 A 0 A 0 A 0.42A8 0.03A v} A 0Oa ¢© A Ox 0 A
Unbanded O A 0 A 0.04A 0.83a 0.06A 0 A -0A 0.05A ChA 0 A
1/ The orchard is 6 years~cld with a 1-1-1 planting of nonpareil, Carmel, and Scnora

varieties under drip irrigation and weed free. Mite numbers are an average for

20 sampled leaves. The orchard was treated om July 5, 1990 with 4 pints Omite 6E
and 4 1bs Guthion 50W. Means within columns at each tree height level followed by
the same letter are not significantly different (capital letters P>0.01, and lower
case P>0.05 DMRT)

b:\almond\mband.30
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Pome Fruits
Biological Control

Phytoseiid Mites on Apple

Biological Contrcl of Apple Mites With Individual and Mixed
Populations of Typhlodromus pyri and Metaseiulus
occidentalis

Ian MacRae and Brian Croft
Dept of Entomclogy
Oregon State University

' Corvallis, Oregon

Both Typhlodromus pyri and Metaseiulus occidentalis are used
extensively in apple IPM programs in Oregon. M.
occidentalis is a numerical responder to spider mites
adapted to warm dry climates and predominates in the ary
intermountain valleys. T. pyri is a population regulator of
pest mites, adapted to cocler, more humid environments
which predominates in the western valleys of the state.
Both phytoseiids are present in Hocd River and the
Willamette Valley. To date no studies have been reported
which assess the potential of using both species together in
a management program. We examined the direct interspecific
interactions of M. occidentalis and T. pvri with the intent
to see if both mites can be managed in a biolegical control
program for apple mites. In 1990, a mini-ocrchard was
established and maintained throughout the growing season
with different combinationds of prey selections and 4 types
of predator treatments; none , M. occidentalis alone, T.
pyri alone, and both. A preliminary examination of the data
indicates that using both predators gives no worse control
and may give better control of pest mites than either
predator used alone. Cannabalism, interspecific predation,
searching behaviour and alternate prey sources appear to bhe
important factors influencing interspecific interactions.
The impact of these behaviours on biological control and the
potential for management of both predators in western Oregon
apple orchards will be discussed.




[i. Pome Fruits
C. Biological control
1. Codling moth, Asian pears

M. M. Barnes, J. G. Millar and D. C. Hawks
U.C. Riverside

Mating Distuption. - An isolated 7-year-old Asian pear orchard in Yolo
County was used for the third year in a trial of mating disruption for
control of codling moth. The orchard has 345 trees of 'Shinseiki' and -
75 of the 'Hosui' variety. ~ No insecticides have been applied in this

orchard. In the first year, the use of a ribbed plastic release unit on

every other tree was unsuccessful, resulting in damage, on different

harvest dates, ranging from 4-6% of the Shinseiki variety and 17% of

the Hosui variety. The potential for infestation was established. In

1989, the Shin Etsu (Pacific Biocontrol Ltd.) three-component-

pheromone release units (codlemone, 12 OH, 14 OH) were installed at

two per tree in the northeast quadrant of each tree, ahead of spring

emergence. At harvest, 1.3% of the Shinseiki and 2.1% of Hosui were
infested.

In 1990 the Shin Etsu release units were again supplied by Pacific
Biocontrol Ltd. = These were installed as before. Control was again
very successful, less than 1 percent of the harvest was damaged.
Tree bands removed in early November to assess overwintering
population levels had 4 hibernating larvae from 20 trees.
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IT. Pome Fruits
¢. Biological Control _
Codling Moth (CM) - Pear

Richard Hilton, Peter Westigard, and Pete Gonzalves
Southern Oregon Experiment Station, 0SU
562 Hanley Road, Medford, OR 97502

CONTROL OF CODLING MOTH WITH PHEROMONE CONFUSION. In
1989, a commercial block of Bartlett pears located in
southern Oregon was used to test the efficacy of pheromone
confusion for contrel of codling moth on pear. Four
treatments were ccmpared: 1) one application of pheromone,

2) two applicatiens of pheromone, 3) two applications of
Dimilin and one application of pheromone, and 4) three
applications of Dimilin. Each plot was 1.8 acres and the
pheromene dispensers, provided by Biocontrol Ltd., were
applied at the rate of 400 per acre and were placed in the
upper portion of the tree. Pheromone traps in each plot
were monitored throughout the season and fruit samples were
evaluated after the first CM generation and at harvest
{(Table 1).

In 1990, the 1989 trial was repeated in the same
lecation while additional blocks of winter pears were added
to the study. A block of Red Anjous was treated with two
applications of pheromone while in both a Comice and a Bosc
block one application of pherocmone was compared to two
applications. The Comice block was subdivided further in
order to evaluate a new type of dispenser, the E-4, designed
to minimize UV degradation. Trap catch and fruit
evaluations for first and second generation CM are shown for
all the pheromone treated blocks in Table 2. All of the
plots which had only been treated with pheromone were
sprayed with azinphosmethyl at the end of July or beginning
of August to prevent continued CM damage. _

. A closer look at the distribution of CM damage in the

Bartlett plots in 1990 (Figure 1) shows a pronounced edge

effect in the pheromone treated plots. This may indicate

that mated females were flying into pheromone blocks. The

fact that all the pheromone treated blocks were located near

Dimilin blocks may have contributed to the lack of control

experienced in 1990 since Dimilin only effects the egg stage

and has no effect on adult moths. The success of the hykrid

program utilizing two Dimilin applications for control of

first generation CM and pheromone confusion for control of

subsecuent generations is noteworthy: although the long

residual activity of Dimilin could account for a porticon of

that later season control. A prolonged period of extremely |
high temperatures in July of 1990 might have adversely |
affected the pheromone dispensers’ release characteristics.

While such a supposition is purely conjectural, it would

help to explain the difference in results between 1989 and

1990.
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In conclusion, the variability in CM control that

exists with pheromone confusion dictates that very careful
monitoring be employed in orchards where pheromone confusion
is attempted.

Table 1 1986 P
Treatment

Phergmone applied
onge {4/8)

Pheromone applied
twice (4/8 and 6/27)

Dimiiin applied

twice (4/22 and 5/29)
and pheromone applied
once {6/27)

Dimilin appiied

three tumes (4/22,
3/29 an¢ 7/3)

Table 2

Pear Variety and
Pheromone Treatment
Bartietts {2nd year)

applied once
applied twice

Red Anjou

Bosc
applied once
applied twice

Comice
Standard dispenser
appiied once
appiied twice
E-4 dispenser
applied once
applied twice

In conjunction with general considerations of
orchard location and CM pressure, border spraying is a
management option that should certainly be examined.

heromone Confusion Tria
Eirst CM Ganeration Second CM Generation
% Fruit with % Fruit with % Fruit with -
Tra atch CM damage Trap Catch CM eggs CM damage
0 0 8] 0.25 o
0 0 0 0 ¢ -
8 o 0 0 o
7 0.5 1 0. 0

1220 Pheromone Confusion Tria

First CM_Generation

Second CM Generation

% Fruit with % Fruit with % Fruit with % Fruit with
Trap Catch CM eqggs CM_damage Trap. Catch ChM_eggs CM_damage
2 Q 8] 0 0 2.5 .
o] G 0.5 0 0 4.5
0 0 0 0 0.5
0 0 0 o]
2.0 11.0
2.0 4.0
4] o) 0 G
1.5 1.5
8] B.0
0 0 o] 0

Bartlett Plot Map - (2nd Year)

Figure 1
Location and Level of CM Infestation
4 Fallow Field
N ' ;
18.0% 1.0% !
1
|
2.5% | 0.5% g
I ' 2 Dimilin Applications o
Qnen 1 Pheromane Application : 1 Pheromone Application ‘ Dimtlin
: © Treated
Area . n
2 Pheromane Applications 3 Dimnlin Anplicatians Qranara
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IT.

Pome Fruits
c. Biological Control
Codling Moth (CM) - Pear
Richard Hilton, Peter Westigard, and Pete Gonzalves
Southern Oregon Experiment Station, 0SU
569 Hanley Road, Medford, OR 97502
CONTROL OF CODLING MOTH WITH PHERCMONE CONFUSION.
Pesticides mentioned in this report:

diflubenzuron - Dimilin
azinphosmethyl
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'II. Pome fruits
. c. Biclogical control
l. Codling moth (CM) - Bartlett pears

Rachel Elkins

UC Cooperative Extension
883 Lakeport Blvd.
Lakeport, CA 95453

. Richard Bethell and Robin Standley
UC Cooperative Extension
: 311 Fair Lane
- Placerville, CA 95667

Greg Vogel

UC Cooperative Extension
4145 Branch Center Road
Sacramento, CA 95827

Mating disruption by pheromone confusicon was experimentally
applied in 8 California Bartlett pear orchards in 1990 to control
CM: 2 in El Dorado Co. (Sierra foothills), 3 in Lake County
(coastal intermountain) and 3 in Sacramento County (San Joaquin-
Sacramento Delta). Orchards of varying CM pressures were chosen
based on individual researcher and cooperater preference.

. In each orchard, plot design consisted of three basic treat-
ments: pheromone alone (2 applications/season), grower program

(organophosphate or organic) and an untreated check. Shin-etsu
rope~type dispensers were applied prior to the flights of the
overwintering and lst generations (mid-March and mid~late June)
at 400/acre, with the exception of 1 orchard in Sacramento County
where 600/acre resulted in better control than 400. CM popula-
"tions and damage were monitored via standard pheromone traps,
periodic egg counts and fruit entry assessment toward the end of
each generation. Terpinyl acetate traps were not utilized in
1990 due to poor efficacy in previous years. Besides CM, mites,
pear psylla, rust mites and beneficials were monitored in El
Dorado and Lake Counties (data not presented in this report).

1990 results were very positive and are summarized in Table
1. In all orchards, damage in the pheromone plots was less than
in the controls and, in the case of two Sacramento orchards, was
either equal to or less than the Guthion-treated plots. This is
likely due to Guthion resistance which has been documented in
Sacramento County since 1989. Notably, in Sacramento #2, damage
was decreased by 64% when dispenser rate was increased from 400
to 600/acre. In the second year organic orchard in El1 Dorado
County, pheromones held damage to below 7% as compared to 72% in
the untreated area.
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In summary, it is felt that the keys to success in 1990 were
1) +two applications and, in the case of Sacramento #2, 2) in-
creased rate per acre. However, the uncertainty of in-season
monitoring was still a problem and will be addressed by 1991
research.

TABLE #1

CODLING MOTH DAMAGE (%)
Bartlett pear -~ California - 1990

TCTAL
CHM NO. MOTHS/ HARVEST
LOCATION PRESSURE TRAPS/SEAS DAMAGE
(all Shinetsu) GROWER PHEROMONE = pher dgrow ctrl
El Dorado
#l (organic) heavy :
1989(x1) 10.00 - 20.00
13%0(x2) 1 6.80 - 72.00
#2 moderate . 11 1.80 1.70 -
Lake
Benson :
1988(x1)  heavy 0 1.60 .60 31.00
1989(x1) \ heavy 3 4.07 .34 21.40
1990(x2) mod-heavy 1-4 1.08 .33 6.40
Bucknell
1990(xl) 0 .16
light .16 .58
1990(=x2) ' . 0 .08 '

Moitozo (Concep)

1989(x2) very light 0 4.70 .74 14.30
1990 (x2) mod-heavy 1 5.40 .30 24.00
Sacramento
#l (x2) mod-heavy 0 .36 2.08 8.90
#2 (2x400/3) heavy moths 3.61 3.61 5.75
({2x600/A) caught 1.29
#3 (x2) heavy? not avail. 1.45 1.60 23.06
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11 Pome Fruits
c. Biological control
Pear psylla, pear

Steven R. Booth
Entomology Dept.
Qregon State University
Corvallis, OR 97331

LABORATORY TESTS TO COMPARE THE PREDATORY VALUE OF FIVE MIRID SPECIES
AGAINST PEAR PSYLLA (CACOPSYLLA PYRICOLA) EGGS

The functional response of a predator to different prey densities is an accepted methodology to
describe predatory behaviors under controlled conditions. For most predaceous insects, the number of prey
consumed per predator directly proportional to the number of prey available at low prey densities, but
gradually decreases at higher prey densities (type II functional response). Searching efficiency and handling
time are two predatory behaviors determining the curvature and upper asymptote of the functional response.

This study compared the fanctional response characteristics of five species of predaceous mirids
attacking eggs of the pear psylla (Cacopsylla pyricola). Test subjects included adults of Campyloneura
virgula, Diaphnocoris provancheri, and Phytocoris fraterculus, and both the final nymphal instar and adult
life stages of Pilophoris perplexus and Deraeocoris brevis. The experimental arena consisted of five pear
leaves on a 'Bartleit’ terminal shoot infested with psylla eggs and enclosed in a clear mylar cylinder.
Terminals of varying egg density were exposed to a single starved test animal at 75° F and 16:8 L:D
photoperiod for 24 hours. Numbers of eggs destroyed were determined by subtracting the number of whole
eggs remaining after exposure from the number prior to exposure. The type IT equation for each species
was determined by non-linear regression. Psylla eggs on control terminals were treated similarly, but were
not exposed to predation.

The response of most predators to varying prey density resembled the type IT functional response.
Fifth instar D. brevis subjects, which were offered only a few heavily infested terminals, showed a more
linear (Type I) response. Table 1 shows the type II parameters derived for each species. Adult D.
provancheri were predicted to destroy the most psylla eggs in 24 hours at the experimental conditions (F_.,),
while C. virgula adults were predicted to destroy the least. The low r* values may be due to differential
distributions of psylla eggs among the five leaves at high densities. Linear regression showed that the
number of eggs on control terminals before treatment were not significantly different after treatment than
before (2 = .98, P = 00001, N =17). Further analysis of the data may reveal differences in foraging
behavior among leaf position and density. Despite differences among species and life stages, all five
generalist predators consumed large numbers of psylla eggs under these conditions, demonstrating their
potential as biological control agents of the pear psylla.

Table 1. Values of functional response parameters as estimated by non-linear regression.
N = number of observatons, a = search constant, T, = handling time (days™), F__ =
predicted maximum mumber of psylla eggs consumed/day,

Species Life Stage N _r a T, F
D. provancheri Adult 39 532 0.765 0.0025 399
P. perplexus Adult 48 .516 1.075 0.0039 258
P. perplexus 5th Instar 26 .493 1.329 0.0050 198
P. fraterculus Adult 22 .469

D. brevis Adult 33 555

D. brevis 5th Instar 28 558

D. brevis 4th Instar 26 583

C. virgula Adult 66 647
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ITI. Pome Fruits
¢, Biological Control
Twospotted Spider Mite - Pear

Pete Gonzalves and Peter Westigard
Oregon State University

Southern Oregon Experiment Station
569 Hanley Road, Medford, OR 97502

Potential of Three Predacious Mite Species on Pear

In order to evaluate their relative potential for
survival, numerical increase, and biological control of
twospotted spider mite, Tetranvchus urticae Koch (TSSM),
three species of predaciocus mites were released intc TSSM-
infested pear orchard floor vegetation, field kindweed
(FBW), Convolvulus arvensis, in a two year study at SOES,
Medford, COregon. The experiments involved a split plot
design with two replications of the mainplot (pesticide
program) and predator species applied to the subplots.
Biweekly leaf samples from becth trees and groundcover were
used to monitor predator and spider mite population trends.
Neither pre-bloom pyrethroids nor herbicides were applied in
the pear block during either year of the study.
Groundcover-TSSM interaction studies in the same orchard
block in 1988 revealed no resident phytoseiids.

In 1989, the mainplot consisted of two replicates each
of a standard (organophosphate-based) chemical pest
management program and a selective (diflubenzuron-based)
program. The subplot treatments involved releases of
laboratory-reared Metaseiulus occidentalis Nesbitt,
Typhlodromus pyri Sheuten, and Amblyseius andersoni Chant
into TSSM-infested FBW at five tree sites (replicates)
within each of the main plots. At least 30 M. gccidentalis
and 100 each T. pvri and A. andersoni were released at each
site on 19 June, 1989. Sampling continued in spring, 1990
to assess phyteoseiid overwintering success.

Based on results of the 1989 releases and limited
availability of previously unused tree sites with FBW,
design and treatments were altered in 1990. Three
replicates each of field collected M. occidentalis and T.
pyri, and non-release check plots composed the treatments
which occurred under two selective chemical programns. These
programs differed only in choice of acaricide; abamectin
versus clofentizine. Commercial apple orchard leaf clusters
with an estimated 1100 M. occidentalis and blackberry leaves
with an estimated 700 T. pyri were placed on TSSM-infested
FBW at the base of individual pear trees on 4 July, 1990.
Biweekly sampling continued through September.
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Results of the 1989 release indicate that M.
occidentalis and T. pyri are capable of surviving in
groundcover and dispersing to pear cancpies under the
selective program. A. andersoni was recovered in relatively
low numbers. Predator recovery was limited to groundcover
samples in the standard plots indicating little potential
for dispersal to tree canopies and bioclogical control under
the standard program which included amitraz applications for
pear psylla control. 1In spring, 1990, sanpling of the 1939
release sites continued with no recovery of predator mites
through mid June. It is noteworthy that early season TSSM
levels in groundcover and pear trees previocusly managed
under the standard program averaged 82 and 58 times greater,
respectively, than those in the selective portions of the
block. : :

1950 releases again showed potential for survival,
numerical increase, and dispersal of M. occidentalis and T.

vri. However, phytcselid mites were alsoc collected in non-
ralease sites from both groundcover and pear leaves. This
may indicate successful overwintering of the 1989 predator
populations despite the facts that none were recovered '
through mid June and none of the 1990 experimental sites
corresponded to 1989 release sites. No significant

differences in predater recovery were noted betwaen the two
acaricides.

Pesticides mentioned in this report:

diflubenzuron Dimilin
abamectin Agrimek
clcfentizine Apclle
amitraz Mitac
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f. Implementation

-1 Walnut spray coverage tests

'J. Dibble and S. Haire
U. €. Kearney Agricultural Center

~§.-Sibbett and D. Flaherty - SR
Tulare County Cooperative Extension

Spray coverage in walnuts has been questionable and this concern was thought
to increase proporticnately as the tree height exceeded 15-20 feet. Recent
evaluations of ground and air spray applications for blight control indicated
a strong need for additional data, as did tree top codling moth trapping and
control. Since all pest and disease control relies on satisfactory coverage
for control, investigation of that obtained from typical and certain other
available types of orchard air carrier sprayers was felt to be necessary.

Procedures:

The thrust of this project was to evaluate the percent coverage obtained at
different heights in 40-50" walnut trees. A standard and comparable spray
monitoring system was used in each of three trees, each tree acting as a
replication of the other. Targets necessary to catch the spray deposit were
designed to be easily and rapidly manipulated into and out of the trees. To
accomplish this a nylon line was run through a pulley which was in turn
attached to the top center structure of the tree. This placed the pulley at
approximately 40 feet.

The technique used to determine spray coverage and deposit at the various tree
heights involved using a water soluble food color dye and a fixed copper
spray. Three by five inch cards were attached at 2-foot intervals on the
nylon 1ine as targets for the dye. A 5-leaflet walnut leaf was also attached
to the line at 2-foot intervals as a target for the copper. These cards and
leaves alternated every foot. After each spray run the line and targets were
lowered down and the cards and Teaves for that run catalogued. New targets
were then attached. Eleven such tests were made in the mature 45-foot walnut
trees planted in a 20x40 foot diamond. Such a configuration results in 20-
foot rows.

Spray applied per acre was 250 gallons as a standard high volume rate and 40
gpa as the Tow volume rate - 1.5 and 2.0 miles per hour were the travel speeds
selected and pressure at the nozzles was either 100 or 200 psi. Air shear
nozzled electrostatic sprayers utilized a normal operating pressure of 21-38
psi. Variations in gpa, mph and psi offered either the best operating range
for the particular sprayer or allowed a more comparative and real world
evaluation. Helicopter applications were made at 30 gpa, 35 mph, 75 psi and
with a 40-foot spray boom.




Summary

The two PTO conventional sprayers performed very good at either high volume
{250 gpa) or low volume (40 gpa) sprays when operated at 1.5 mph. Excellent
coverage was obtained up to 27 feet, but was only 50-60% in the top 1/4 of the
tree. When the travel speed was increased to 2.0 mph the top 1/2 and
aspecially the top 1/4 of the tree received poor coverage. The engine driven
FMC performed very well as did the Windmill even though the FMC traveled at
2.0 mph vs. 1.5 for the electrostatic Windmiil. Kinkelder performance @ 40
gpa was equally as good as that of conventional PTO sprayers at 40 & 250 gpa.
Helicopter coverage was poor and at best no better than the worst ground
sprayer rating.

Dve coverage evaluated from semi-fixed target cards appears to be a more
sensitive technique than copper residues. It is possible that the differences
in copper deposits may have been somewhat masked due teo the mechanics of
handling samples in the field, storage and lab because of contamination.

Top } of Tree (28'-35')

Average
Spraver ' GPA MPH PSI % Coverage Cu/ppm
Turbomist 30P (PTO) 250 1.5 100 52 35
FMC 360 (PTO} 250 2.0 200 21 14
FMC 360 (PTO) 250 1.5 200 45 24
FMC 360 (PTO) 40 1.5 100 57 19
FMC 1087 (CPD Eng) 250 2.0 200 95 97
FMC 1087 (CPD Eng) 40 2.0 200 g2 76
Kinkelder 410 (PTO) 40 1.5 21 59 25
Windmiil 1075 (PTO) 40 1.5 38 93 75
Bell Helicopter (2X) 30 35 75 : 9 8
Bell Helicopter (3X) 30 35 75 51 77
Helicopter & FMC 360 30/ 35/ 75 37 26




IV. Nuts
d. Chemical control

1. Peach iwig borer, San Jose scale, and European red mite -
almonds

J. E. Dibble and S. Haire
U.C. Kearney Agricultural Center

Concern over the movement of dormant oil and OP sprays, especially in the
ground fog has Ted to various speculations as to possible solutions. One such
approach is to apply the two materials separately with a 3 week interval
between applications. This trial was set up to apply an oil and diazinon
together, oil fellowed with diazinon and diazinon followed with oil. The
rationale being that the fog carrying capacity might be less when either
material is applied alone (especially the OP) and that velatility and droplet
survival would be Tess. However, of high concern is what kind of efficacy can
be expected on PTB, SJS and ERM eggs when the dormant oil and OP are applied
separately. The following table shows those results as obtained this past
season on almonds.




Material

Orchex +

diazinon
Orchex +
diazinon
Orchex

Diazinon +
Orchex
(21-d)

Orchex +
Diazinen
(21-d)

Check

Dormant Control of Peach Twig Borer, San Jose Scale,

Almonds

and European Red Mite

PTB 8J8 ERM

Rate mean mean mean
Form. /Acre GPA strikes/tree  SJS/tree mites/leaf
0-798 5 gals. 50 1.0 c 1.4 a 2.24 ¢
50 WP 3 1bs.
0-796 & gals. 360 0.7 ¢ 0.8 a 3.80 bce
50 WP 4 1bs. '
0-796 5 gals. 40 24.2 ab 2.0 a 2.17 ¢
50 WP 3 1bs. 40 6.3 ¢ 2.0 a 5.12 b
0-796 5 gals.
0-796 5 gals 40 21.3 b 1.4 a 2.08 ¢
50 WP 3 1bs.
-- - -- 32.8 a 2.4 a 12.60 a

Sprayed on January 20 & February 12, 1990 with Myers 3-pt. PTO air carrier
Fresno County.

sprayer.

PTB - Counted strikes from 3 trees/rep.
SJS - Sampled 33, 33, 34 leaves for 100 Teaves/treatment.

NePius variety.

3 reps./treatment.

April 30, 1990.

3 reps/treatment.

Brushed leaves with mite brushing machine & counted immature scale.

September 21, 1990.

ERM - Counted mites from 10 leaves/tree. 3 trees/rep. 3 reps./treatment.

April 26, 1990.

Means followed by same letter are not significantly different (P=0.05) DMRT.




1I. Pome Fruits
Chemical control of codling moth
1. Cydia pomonella L., apple

Jay F.Brunner & L.O. Smith
Washington State University
Tree Fruit Research and Extension Center
Wenatchee, WA 98801

APPLE, CONTROL OF CODLING MOTH WITH Bacillus thuringiensis (Bt), 1990. The
insecticide Bacillus thuringiensis (Bt) contained in the commercial products Dipel 2X and
Javelin were used alone or in combination with Guthion to evaluate their ability to control
CM when used in a seasonal spray program. The test was conducted in an orchard located
at the Tree Fruit Research & Extension Center, Wenatchee. Trees used in this test were ca.
10 years old, spur Red Delicious varieties on dwarfing roots. The orchard was rrigated
by over-tree sprinklers on a 14-21 day schedule. The test design consisted of four
replicates per treatment, each consisting of at least 4 trees with 100 or more fruit per tree
and arranged in a randomized complete block. Treatments were applied with a handgun
sprayer at 400 psi to the point of drip, simulating a dilute spray of approximately 400
gallons per acre. Application dates for all treatments are given in the tables. The Bt
products when not used in conjunction with Guthion were to be applied twice a week
during the first and second generation CM egg hatch period. This was possible during the
second CM generation but wind and rain prevented some applications during the first
generation. Guthion applied alone was timed to coincide with normal treatment timin gs for
this pest. In other treatments Guthion was applied at the beginning of the first generation
egg hatch period then Bt was applied once or twice a week through the remainder of the
season.  After the first CM generation (July 16), 100 fruit from each replicate were
exarmined and the amount damaged by CM recorded. At harvest (September 19, 400 fruit
were picked from each replicate and examined for damage by CM and PLR.

CM levels in the test orchard were moderate throughout the test period. There were no
differences in the CM damage between treatments after the first generation though all
treatments had significantly more damage than the untreated control. All treatments also
had significantly less codling damage than the untreated control at harvest. There were no
significant differences in the number of stings in fruit between treatments at harvest.

‘However, where the Bt products were used alone throughout the season there was more

CM damage than in treatments where Guthion was used. The application of Guthion in a
single spray during the first generation had a strong effect on CM populations, Dipel 2X
plus sugar gave better CM control than Javelin WG, however, there was no significant .
There were no significant differences in the level of PLR feeding damage between

treatments, however, treatments were not applied at the best timing for evaluating the
effects of Bt products on this pest.




Table 1. Control of CM using Bt products and OP-Bt combinations in a seasonal spray
program, statisical analysis conducted excluding data from untreated controls.

% Fruit Injury!

Treatment and Codling moth
1b (form.)/A Treatrnent dates Ist gen. Stings Deep  %Total %PLR
Dipel 2X 1 5/21,5/30,6/4,6/13,6/15, 0.3a 5.8a 20.8ab 6.6ab 2.8a

6/20,6/22,6/29,7/17,7/26,
7/30,8/2,8/7,8/9,8/13,8/16,
8/20,8/23,8/27,8/30

Dipel 2X + 1 5/21,5/30,6/4,6/13,6/15, 1.53a 28 190bc 54bc 1.32
sugar 42 6/20,6/22,6/29,7/17,7/26,
7/30,8/2,8/7,8/9,8/13,8/16,
8/20,8/23,8/27.8/30

Guthion 35WP 3 5/21 0.0a 2.0a 15¢ 09c¢ 1.3a
Dipel 2X T 5/21,5/30.6/4,6/13,

7/17,7/26,8/16,8/23.8/30
Guthion 35WP 3 5721 0.0a 7.0a 73bc 36bc 32a
Dipel 2X 1 5/21,5/30,6/4,6/13,

7/17,7/26,7/30,8/7,8/13,8/20,

8127
Guthion 35WP 3 5/21,6/13,7/17,8/7 - 2.0a 33a 25 ¢ ldc 0.6a

Javelin WG 1 5/21,5/30,6/4,6/13,6/15, 2.0a 73a 370a 1l.la 1.9a
6/20,6/22.,6/29,7/17,7/286,
7/30,8/2,8/7,8/9,8/13,8/16,
8/20,8/23,8/27,8/30

Guthion 35WP 3 5/21 0.0a 332 30 c 16bc 1.5a
Javelin WG 1 5/21,5/30,6/4,6/13,
7/17,7/26,8/16,8/23.8/30

Guthion 35WP

3 5721 1.0a 48a 148bc 49bc 1.6a
Javelin WG 1 5/21,5/30,6/4,6/13,
7/17,7/26,7/30,8/7.8/13,8/20,
8/27
UNTREATED 10.3 13.0 86.8 24.9 6.4

1 Means in a column with no letters or means in the same column followed by the same
letter not significantly different, p=0.05 (LSD,JMP software).
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TI. Pome Fruits
d. Chemical control
1. APPLE: Malus domestica Borkh. ‘Red Delicious’
Eurcopean red mite (ERM): Panonychus ulmi {Koch)
McDaniel mite (MZD): Tetranyvchus medanieli
Western predatory mite {TYPH): Typhlodromus occidsntalis
{Neshitt)

E. C. Volker
I2T Amevicas
" Yakima, WA 98908

Ron Brict

Ron Brict & Assceiates=, Inc.

Yakima WA 98908 |
|

AMBUSH 2F at 0.1 1b ai/A was applied to & vear old Red Delicious apple
trees at pre-pink. pink. petal fall or first cover using & handgun
which delivered 400 gpa a: 230 psi. Effects on predator mites and
phytophagus mites were monitored during the growing season.

Four, ° tree replicates in a randomized complete block design were used

. in this srudy. Mite counts weve made from 25 leaf/replicate samples
using an FEdwards mite brushing machine. Mite eggs and wotile wmites
were counted and recorded.

A1l AMBUSH treatments appeared to have little effect on integrated mite
control at this study site. All treatments maintained adeguate numbers
of predator mites to control McDaniel mite which was the most prevalent
phytophagus mite. Results will be discussed. This preoject is

scheduled to be repeated in 1991.
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IT. Fome Frults
d. Chemical Control
1. rPople Maggot on Hawthorn

Afpple Maggot on Native Hawthorn
Eugene £. Nelson
Colorado State University Coocperative Extension
Grand Junction, CGC 891502

Spgrav plots werz e2stablished in stands of native hawthorn
(Cratasgus ravularis) to compare Guthion efficacy on Apple Mzaggot
(Rhagolstis pomomella) with various sprav schedules. Mawthorn
thicketzs wers selected for the research plots since the local AM
biotvpe only utilizes hawthorn as a host and kas never been found
infesting Western Colorado apples.

Yellow AM traps were placed in the research ares to determine the
time of adult fly activity arnd thus the ongeot of egqg laving. The
first AM flies were trapged on July 17 thersfore, beginming July
17tk Guthion 5C W was applied at the rate of 0.4 lbs/100 3al. of
water on 14, 21 and ZE8 day intervals. When fly activity ceased,
Nawthorn fruit was harvested from each plot and placed in rearing

chambhers to allow infssting larvae to pupate.
No AM pupaep were recovered from fruit that received the Suthicn

treatments regardless of the treatment schedule. Fifteen pupae
were recovered fraom frult in the untreated check. Table L.
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Table 1.
with Guthion 50W at 0.5 15/100 gallons on a 14, 21 and 29 day

schedule, Collbranm,

Coloradao.

Native hawthorn

(Crataegus rivularis) troated

139290,

Apole Maggot Pupaes Recovered+

Comtrol

0

14 Davst

21 Davs= 28 Dav

Q C

TTreated on July
=Treated on July
“Treated on July

“Frult harvested

19, Ruag.
19, Aun
12, Aug
Sept. 13
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II. Pome Fruits
.. Chemical conirol of leafrollers
1. Pandemis pyrusana , apple

Jay F.Brunner & L.O. Smith
Washington State University
Tree Fruit Research and Extension Center
Wenatchee, WA 98801

APPLE, CONTROL OF THE APPLE PANDEMIS - BROETIE, 1950. Two rates of
fenoxycarb (6 and 8 ounces formulated material per acre) were evaluated for its ability to
control overwintered AP larvae. The test was conducted in a commercial orchard located
near Pasco, WA. Trees used in this test were 3 year old spur type Red Delicious on
dwarfing roots. The orchard was irrigated by under-tree sprinklers. The test design
consisted of large un-replicated blocks of between 2.5 to 4.3 acres. All treatments were
applied with a PTO driven speed sprayer calibrated to deliver 200 gallons per acre. The
first treatments (April 24, 7 days after petal fall, 95 °D after codling moth BIOFIX) were
timed to coincide with the presence of 5th instar larvae but before pupae were present.
Based on the degree day (°D) model this timing would coincide with the prediction of 0.9%
oviposition of codling moth. The second treatment was applied 14 days following the first
(May 8, 198 °D after codling moth BIOFIX). Based on the degree day (°D) model this
timing would coincide with the prediction of 12.8% oviposition of codling moth. Pre-
treatment levels of leafroller larvae were determined by searching 10 minutes in rows 4, 7,
9, and 11 of each plot and recording the number of larvae found. Efficacy of treatiments
was determined by rearing of larvae collected from each plot. Larvae collected on different
dates (25 per date) were returned to the laboratory. Larvae were transferred to a plastic
jelly cup with one or two leaves collected from the same plot and from the approximate
region of the mree in which the larvae were found feeding. Larvae were kept at room
temperature (72-75°F) in constant light. Food was changed weekly or more often if needed
and the status of the larvae recorded at each food change. This process continued until all
larvae had died or emerged as adults. Leaves used for food on some of the changes late in
the development of early samples were taken from untreated orchards at the Tree Fruit
Research and Extension Center, Wenatchee, because trips to the test orchard were not
possible. On June 27, 5 people spent 20 minutes searching in each plot (1 hour and 40
minutes per plot) for leafrollers, live or dead and in any stage. Collected leafrollers were
returned to the laboratory where they were examined and the numbers and condition
recorded. Also on June 27 100 leaves infested with mines of WTLM were collected from
each plot. Mines were dissected in the laboratory to determine the stages present and level
of parasitismm. On August 2, which was during the summer generation, every other tree in
rows 1, 4, 7, 10, and 14 in each plot was examined and the number of larvae recorded.

INTERPRETATION: AP larval densities at the beginning of the treatment period in all
plots were essentially the same. Fenoxycarb provided very good control of AP at both
rates tested. No adults were reared at either rate though more larvae completed
development to the pupal stage in the 6 ounces/acre rate and a few adults attempted to
emerge from the pupal case but died in the process. Results of laboratory rearing of larvae
from treated plots was confirmed by samples collected in the field on June 29 at the end of
the overwintering generation when most of the adults of that generation had emerged. Only
2.9 and 2.1% of the AP stage found on examining the treated plots had emerged
successfully. A high percentage of dead larvae and pupae were found in both treated plots.
These were deformed showing signs of larval-pupal characters. The live larvae found in
the & ounce treatment were large and probably the result of supernumerary moults caused
by the JH action of fenoxycarb. The plot size for treatments was evidenily large enough to
prevent significant re-infestation of the treated areas from external sources though there
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were large AP popﬁlaﬁons on either side of the treated plots. Fig. 1 gives the average
density of AP larvae per tree in treated (plots 2 and 3) and two untreated plots (plots 1 and
43.

Fenoxycarb had an adverse effect on WILM. Though fenoxycarb was not timed to
coincide with the sensitive stages of the WTLM a high level of mortality was noted. The
percent of WTLM adults emerging from mines in the untreated plot at the end of the second
WTLM generation was 92%. By contrast, the number of WTLM adults that emerged in the
treated plots was 30% and 17% in the 6 and 8 ounce rates, respectively. Parasitism was
low in all plots though it was slightly higher in the fenoxycarb treated areas. Most of the
larvae and pupae found inside mines in the treated plots were deformed in a manner that
would be expected from the effects of JH activity.

Leafroller density in plots the generation following treatments : .
_ , Sample date = June 27 '
Treatment Material & Percent in stage

Al/acre Live Dead  Live Dead Emerged Dead ' i
larvae  larvae  pupae  pupae  adults  adults |

Fenoxycartb  25WP 0.094 00 765 59 88 29 5.9
Fenoxycarb 25WP 0.125 8.3 58.3 4.2 20.8 2.1 6.3

Untreated NONE 1 0.0 0.0 0.0 7.1 85.7 0.0
1 7.1% in the egg stage.

Comparison of leafroller larval density the generation following
application of fenoxycarb treatments.

Pk
&
-]

[y
o

Ave. number larvae per tree
[y

Plot number

Efficacy of JH mimics, such as fenoxycarb is highly dependent upon having the material
present when the sensitive stage is present. The sensitive stage of AP is considered to be

45



similar to that of other leafroller species, the last larval instar. Timing was initially planned
for petal fall but was slightly later than that at the Broetje test site due to poor weather and
travel distance to the site. The timing of the applications, however, was considered nearly
perfect as larvae were primarily in the last two larval instars (see following table) and no
pupae were present.

Effects of fenoxycarb on WTLM and its parasite, Prnigalio flavipes.
Sample date = June 27

Treatment Material & Percent in stage
Al facre Emerg. WILM  Parasitized Un-emerg.  Mines
adults WILM mine per leaf
Fenoxycarb 25WP 0.094 30 7 63 3.58
Fenoxycarb  25WP 0.125 17 _ 2 81 419

Untreated NONE 92 1 7 3.05




IT. Pome Fruits
d. Chemical Contrel ~ Quarantine
1. Lesser Appleworm — Apples

D. 0. Hathaway and H. R. Moffitt
Fruit & Vegetable Insect Research, USDA-ARS
3706 W. Nob Hill Blvd.

Yakima, WA 98902

The Japanese govermment has requested information on the efficacy of the
treatment proposed for ecodling moth on the lesser appleworm, Grapholita
prunivora (Walsh) (Lepidoptera: Tortricidae), to meet their import guarantine
requirements for U. S.-produced apples.

The lesser appleworm has been reported as a pest of apples in the eastern U,
S. but is rarely encountered in the west. While there are saveral general
references in the literature to its occurrence in Washington and the Pacific
Northwest, few verifiable records have been found. Documentation of only one
infestation of the insect in the Pacific Northwest has been found. This
infestation occurred in the Milton-Freewater area of northeastern Oregon and
was studied by Earl Brown and Sid Jonmes (Oregon State University) in 1948-52.
Evidently the population disappeared after major winter/spring freezes in the
early 1950's and has not been detected there since.

In 1990, we, in cooperation with the Washington Department of Agriculture and
others, initiated a survey for the lesser appleworm in selected areas of
Washington and Idaho. Pherccon 1C traps baited with the lesser appleworm
pheromone (Z-8~dodecenyl acetate) were placed in several locations in
northwestern and central Washington, and northwestern and southwestern Idaho.
Most of these traps were placed in either nontreated home garden or abandoned
apple trees. Small numbers of moths suspected of being the lesser appleworm
were trapped in several locations. Because the color patterns of the wings,
by which the adult lesser appleworm can be readily identified, were obscured
by the trap adhesive, the insects were sent to a taxonomic specialist of the
USDA  for identification. Lesser appleworm adults were trapped only in the
Bellingham and Snohomish areas of western Washington and only in small numbers.
No fruits infested with the lesser appleworm were found.

In an attempt to locate infestations of the lesser appleworm in the eastern
U. S. where it has previously been reported as an occasional pest of apples,
deciduous fruit entomologists throughout the region were contacted. In
response, James Johnson, Michigan State University, furnished us with about
2600 apples infested with a mixture of larvae of the lesser appleworm, cedling
moth, and oriental fruit moth. Most of the larvae were reared to adults under
quarantine conditions at the Yakima laboratery. Of the 1779 adults recovered,
53.9% (939) were codling moth, 45.8% (814) oriental fruit moth, and only 0.3%
(6) were lesser appleworm. Of the six lesser appleworm adults which emerged,
five were female and one was male. No colony was established.
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There are several approaches to meeting Japanese import quarantine requirements
for the lesser appleworm. The quickest would be to determine that either or
both components of the treatment already proposed for the codling moth on
apples are also effective against the lesser appieworm. However, this has
proven difficult because we have not been able to locate infestations large
enough to allow carrying out the tests or the establishment of a laboratory

colony. We are hopeful that larger infestations will be located in Michigan
or elsewhere in 1991.

Another approach is to establish that given commercial apple-producing
districts are free of the lesser appleworm. To this end, consideration is now

being given te initiating an intensive survey and monitoring program in the
major districts of Washington.
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II. Pome fruits
d. Chemical control
1. Codling moth - apples

Alan L. Knight
USDA-ARS,
3706 Nob Hill Blvd
Yakima, WA 98902

Pest and natural enemy population densities were surveyed in five
paired conventional and organic apple crchards during 19%0. The
organic blocks were in their second to fifth year of an organic
spray program. Species sampled included: rosy and green apple
aphids, generalist aphid predators, and aphid parasites; white
apple leafhopper and a mymarid egg parasite; western tentiform
leafminer and several larval parasites: phytophagous and predatory
mites; San Jose scale; and codling moth and egg and egg~larval
parasites. Population densities of each species varied widely
among orchards. However, clear trends were seen between the
organic and conventiocnal orchards within pairs for most species.

Early in the season, nc trend was seen in the relative population
density of green aphids, however, populations in the crganic
blocks declined relative to those in the conventicnal blocks by
mid to late season. BAgain no trend was seen for rosy apple aphid
population densities in June. However, average colony size was
smaller and more parasitized aphids and mcre predators per colony
were found in organic blocks.

Population density of white apple leafhopper was consistently
higher in organic blocks during first generation. buring second
generation, however, populations were lower in four of the five
paired organic orchards. Correspondingly, much higher numbers of
mymarid parasites were found in all organic blocks.

The number of western tentiform leafminer mines per leaf was
consistently higher in organic than conventional blocks early in
the season. In contrast, densities were higher in the
conventional blocks by the third generation. Parasitism of
leafminers increased in all blocks from an average of 30% during
first generation to 70% during the third generation. Percent
parasitism was generally higher during first generation in
conventional blocks but was higher in organic blocks during the"
latter two generations.

San Jose scale was not found in any of these orchards. European
red mite populations were only found in two of the conventional
blocks and at low density levels. Predatory mite populations were
high in all blocks.
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Codling moth was a serious problem in three of the organic blocks.
In the other orchards, percent fruit injury was < 1.0%. Levels of
codling moth injury in the three problem organic blocks were
estimated at 3.7, 21.3, and 32.5% on 27 August. The two blocks
with the highest injury were bhoth adjacent to failed mating
disruption trials.

Data collected from one pair of conventional and organic blocks
for the last four years showed an interesting trend. Population
densities of green apple aphid and white apple leafhopper were
always higher in the organic block for the first 2.5 years of
productiocn. By the end of the third year and during 1990 the
density of these two pests were generally lower in the organic
blocks compared with the cenventional block. Population densities
cf western tentifcrm leafminer were generally lower in organic
blccks all four years.
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II. Pome Fruits
d. Chemical control
. PEAR: Pyrus communis L Bartlett''Anjou

Pear psylla (PP); Psylla pvricola Foerster
Pear rust mite (PRM); Epitrimeris pvri Nalepa |
San Jose Scale (SJS); Quadraspidiotus pernicosus (Comstock) |
Codling moth (CM); Cvdia pomonella (L.)
Fruit tree leafroller (FTLR); Archips argyrospila (Walker)

\
|
Everett Butrs ‘
y Tree Fruit Research & Extension Center |
1,100 N. Western Avenue ‘
Wenaichee, WA 98801 ;
- 509-663-8181 |
PEAR PSYLLA CONTROL WITH S 71639, 1990: Eleven-yr-old pear 'Bartlett' and ‘Anjou’
trees were sprayed with handguns operating at 600 psi to evaluate S 71639 for controi of pear.
pests. Plots consisted of 2 replicates of 6 by 6 wee rectangles. Treatments were evaluated for PP
and PRM control by counts made at 2-wk intervals. Adult PP were counted from a 25-beatin g-tray
samiple per replication. PP nymphs and PRM were counted from 2 50-leaf sample per replicate.
Leaf samples consisted of the proximal leaf, distal leaf and 3 leaves from the middle of 10 terminal
shoots. Leaves were brushed and resulting slides were examined under magnification. PP russet
and other pest damage were rated according to US grade standards for fresh market pears on 100
marure fruits per cultivar per replication. Factors of fruit quality includin g firmness, soluble solids
and size were evaluated from 2 10-fruit samples per replicate at normal harvest maturity. Fruit and
foliage were examined for phytotoxicity after each spray. Pest control and fruit damage were
compared to a standard spray program and a check plot in a different biock of pears located about
. 300 meters from the S 71639 treated plots. The standard program consisted of the following
sprays: 1. 15 May, Guthion 35 WP 12 oz, Agri-Mek .15 E 5 oz and superior type oil 1 qi/100 gal.
2. 5 Jun, Guthion 35 WP 12 02/100 gal. 3.9 Jul, Mitac 50 WP 12 0z/100 gal. 4.19 Jul, Guthion
35 WP 12 oz and Mitac 50 WP 12 0z/100 gal.

There was no difference in the degree of PP control provided by the two formulations or by
rate/application schedules of S 71639. One application at the high rate or 2 applications at haif rate
of this compound was as effective against PP as the standard program. PP nymph control was
slightly better with the standard program early post-bloom but fruit damage at harvest from this
pest was low in all treated plots. S 71639 did not control PRM. Lack of PRM control was
observed in previous years' tests with this compound and with fenoxycarb. CM control with
3 71639 was acceptable even though applications were not properly timed for this pest. There
was no indication that populations of SIS or FTLR were present in the S 71639 test orchard so the
. apparent control of these species may not be real. There were no significant differences in
- measured factors of fruit quality associated with any treatment. There was no fruit or foliage injury
from applications of S 71639.




Mean pear psylla nymphs per 100) leaves

Treatment Rate/100 gal 24 Apr 8 May 24May 6 Jun 18 Jun  3Jul 17 Jul 31 Jul 13 Aug
S 71639 10% EC 200 m! 85.0a 1(1.0a 10.0a I7.5a (.0a 16.0a 1.0 1.0 2.0
applied 16 May

571639 10% EC 100 m! 482.5a 100.0a 25.0a 32.5a 8.0a 6.0a 3.0 4.0 6.0
Applied 16 May, 4 Jun

5 71639 5% WP 400 g 287.5a 25.0a 20.0a 12.5a 1.0a 16.0a 0.0 0.0 4.0
applied 16 May

S 71639 5% WP 200 g 322.5a 50.0a 32.2a 40.0a 4.0a 10.7a 2.0 2.0 2.0
Applied 16 May, 4 Jun

Standard programb 76.7a 26.7a 3.3a 0.0a 8.0a 13.2a 21.2b 0.0a -
Check no sprays  785.0b  375.0b  575.0b  440.0b  617.0b  280.0b  182.0c 28.0b -

dMeans within columns followed by the same letter are not significantly different (P = 0.05; K-group mean test)
bStandard and control plots were in a different pear block. See text for standard Spray program,

Percent of fruit damaged by pests and spray phytotoxicity

PP russet Other pest damage Spray.
Treatment & Rate/100 gal  Cultivar US2  Cull CM SJS PRM  FTLR  Phyto.
571639 10% EC 200 mi Bartlett 0.0 0.0 0.5 0.0 28.0 0.0 0.0
applied 16 May d'Anjou 2.5 0.0 0.0 0.0 2.0 0.0 0.0
571639 10% EC 100 ml Bartlett 1.5 0.0 (0.0 0.0 34.0 0.0 0.0
applied 16 May, 4 Jun d’Anjou 1.0 0.0 1.5 0.0 2.5 (0.0 0.0
S 71639 5% WP 400 g Bartlett 3.0 1.0 0.0 0.0 50.0 6.0 0.0
applied 16 May d'Anjou 1.5 0.0 0.0 0.0 8.0 0.0 0.0
S 71638 5% WP 200 g Barteu 2.0 0.5 0.0 0.0 28.0 (.0 0.0
applied 16 Jun, 4 Jul d'Anjou 2.0 0.0 0.0 0.0 7.0 0.0 0.0
Standardb Bartleut 0.5 0.0 6.0 0.0 0.0 0.0 0.0
d'Anjou 9.0 2.5 0.0 0.0 0.0 0.0 2.7

Check Bartlett 17.5 (.0 43.0 3.0 0.0 45.0 0.0
d'Anjou 200 29.5 62.0 11.0 2. 34.0 0.0

bStandard and control plots were in a different pear block. See text for standard Spray program,
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II. Pome Fruits :
d. Chemical control
Pear: Pvrus communis L. "Bartlett"
Pear psylla (PP); Psylla pyricola Foerster

Everett Butrs
Tree Fruit Research & Extension Center
1,160 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

LABORATORY TESTS WITH INSECT GROWTH REGULATORS ON PEAR PSYLLA, 1990,
Winter form adult pear psylla collected from a commercial pear orchard were treated with topical
sprays in a Potter Spray Tower. After spravs dried Jots of 25 treated adults were caged on seedling

- pear wees unl they deposited 100 to 300 eggs per seedling. Seedlings with psyllid eggs were held
in a growth room at 22 °C, 16L: 8D until most eggs on controls hatched. Seedlings were then
examined under magnification and remaining eggs, dead and live nymphs were counted. Percent
survival was calculated as (100 X live nymphs / total eggs). There were 5 replications of each
reatment on each test date.

Topicaily applied sprays containing Insegar or § 71639 significantly reduced egg hatch,
Treamments on 12 Jan and 5 Feb apparenty hastened terminaton of diapause as indicated by the
increased egg deposit on test trees.

Percent Survival at Listed Dates
(Total egas laid)

Compound me {AD/iter 12 Jan 5 Feh 23 Eeb 9 Mar 27 Mar

Insegar 25% WP 56.25 11.0b 10.9b 8.9b {1.9b 13.0b

(753) 679  (1,167) (320) Q47

571639 10 % EC 26.50 ' 15.4b 0.4h 13.7b

. (842) (247) (846}
Control - 02.0a 83.2a 81.0a 33.6a  57.6a

(3533) (394) {(817) (527 (840)

Percent survival within columns followed by the same letter are not significantly ditferent (P =
0.05; K-group mean test).
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L. Pome Fruits :
d. Chemical control
PEAR: Pyrus communis L Bartlett', 'd' Anjou’
Pear psylla (PP); Psvlia pvricola Foerster
Pear rust mite (PRM); Epitrimerus pyri. (Nalepa)
Twospotted spider mite {TSM); Teranychus urticae Koch
Codling moth (CM); Cydia pomonella (L.)

Everett Butrs
Tree Fruit Research & Extension Center
1,100 N, Western Avenue
Wenatchee, WA 98801
509-663-8181

INSEGAR RATE STUDY,1990. Mature bearing 'Anjou’ trees were sprayved with
aircarmer equipment applying 400 gpa for control of pear-pests. Three rates of Insegar were
compared to a standard program including a 15 May application of Guthion 35% WP 3 lb, Agri-
Mek .15 E 20 oz and oil 1 gal/acre foilowed by a 19 Jun application of Guthion 35% WP 3 ib/acre.
Insegar was applied 4 times during the season beginning at first egg lay of codling moth as
determined by degree day accumulation and again 21 days later for first generation then two second
brood sprays timed the same way. Application dates and corresponding degree days post biofix
were as follows: 23 Apr, 74; 15 May, 231; 19 Jun, 586 and © Jul, 993. Plots consisted of 3
replicates of 30-40 trees in rectangles. Treatments were evaluated for PP and phytophagous mite
species control by counts made at 2-wk intervals. Adult PP were counted from a 25-beating-tray
sample per replication. PP nymphs and phytophagous mites were counted from a 50-leaf sample
per replicate. Leaf samples consisted of the proximal leaf, distal leaf and 3 leaves from the middle
of 10 terminal shoots. Leaves were brushed and resulting slides were examined under
magnification. Pest damage was rated according to US grade standards for fresh market pears on
2 samples of 25 mature fruits per replication. Factors of fruit quality including firmness, soluble
solids and size were evaluated from 2 10-fruit samples per replicate at normal harvest maturity.
Fruit and foliage were examined for phytotoxicity after each spray.

There were no differences in density of pear psylla nymphs associated with rate of Insegar or
between Insegar treated plots and the standard. Control of pear psylla by Insegar seems to require

_the pest to pass through a generation so that in commercial use treatment should be made before
populations reach damaging density. Adult population densities in Insegar plots were higher than
those in the standard throughout the season reflecting the acute toxicity of Agri-Mek applied to the
standard on 15 May. However, in this test there was no fruit damage from honeydew russet.
Phytophagous mites were not controlled in the Insegar plots and their densities were significantly
higher there than in the standard plot. Pear rust mite densites were much higher in Insegar treated
plots. Orchard predatory mite densities increased late in the season in response to phytophagous
mite populations. No other pear pest species reached damaging density in any of the plots. There

- was no evidence from fruit quality tests that Insegar affected fruit firmness, soluble solid content or
size.
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II. Pome Fruits
d. Chemical control
PEAR: Pyrus communis L 'd'Anjou’
Pear psylla (PP); Psylla pvricola Foerster
Grape mealybug (GMB);Pseudacoccus maritimus (Ehrhorn)

Everett Butrs
Tree Fruit Research & Extension Center
1,100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR, GRAPE MEALYBUG CONTROL, 1990: Mature pear trees were spraved with a handgun
operating at 600 psi to evaluate pesticides for early season control of GMB. Plots consisted of 6
single-tree replicates in randomized block design. Treatments were evaluated for GMB control by
countng the infested shoots per 10-shoot sample per replicate on 3 May and by radng 50 fruits per
replicate at harvest for presence of nymphs in the calyx. Fruit with no nymphs present were rated
0, those with 1 or 2 were rated 1 and those with > 2 were rated 2. PP nymphs were counted from
a 50-leat sample per replicate collected from fruiting spurs. Nymphs were brushed from leaves
onto S-inch glass disks and counted under magnification. Treatment schedules are presented in

tabular form below and include applications at delayed dormant (20 Mar), clusterbud (3 Apr) and
petal fall (24 Apr).

all wreatments except Safer Insecticidal Concentrate and Agri-Mek provided good control of fruit
infesting GMB nymphs. Mean fruit infestation with Safer Insecticidal Concentrate was not
significantly different from the check or from the better treatments while mean shoot and fruit
intestation in the Agri-Mek plot were significanty higher than all other treatments and the check.
This apparent stimulation of GMB by Agri-Mek needs further study. All weatments reduced mean

PP nymph densities during first generation. No plant injury was observed from any of the
reatments.
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Pesticides treatments, rates/100 gal-and dates of applications

Delayed domant, 20 Mar

Clusterbud, 3 Apr

Petal fall, 24 Apr

% GMB

infested shoots

GMB fruit PP/

rating 100 leaves

Lorsban 4 EC 1 pt
Superior oil 1 gal

Parathion 25% WP 11b
Superior oil 1 gal

Thiodan 3 EC 24 oz
Superior oil 1 gal

No spray
Morestan 25% WP 11b

Insegar 25% WP 3oz
Superior oil 1 gal

Wettable sulfur 3 1b
Superior oil 1 gal

Safer Insecricidal Conc (SIC)

1 gal
Control, No spray

Guthion 35% WP 12 oz
Superior oil 1 gal

Loarsban 50% WP 12 oz
Morestan 25% WP 1 1b

Parathion 25% WP 1 1h
Moresian 25% WP 11b

Thiodan 50% WP 1 Ib
Morestan 25% WP | 1b

Agri-Mek .15 EC S0z
Superior oil 1 gt

Insegar 25% WP 3oz
Morestan 25% WP 11b

Wettabte sulfur 3 1b
Morestan 25% WP 1 1b

SIC 1 gal

No spray

Guthion 35% WP 12 oz
Morestan 25% WP 11b

Lorsban 50% WP 12 oz

Parathion 25% WP 11b

Thiodan 50% WP 11b

Agri-Mek .15EC 507

Insegar 25% WP 30z

Wettable sulfur 3 1b

SIC 1 gal

No spray
Guthion 35% WP 12 oz

(.0c

6.7bc

8.3bc

58.3a

10.0bc

15.0bc

16.7bc

25.0b
3.3¢

1.17¢ 15.0b
1.00c 30.0b
5.00c 33.3b
49 33a 8.0b
4.00¢ 3.3b
4.5¢ 18.3b
8.67bc 13.3b
20.50b 511.7a
4.67c 1.7b

Means within columns followed by the same letter are not significantly different (P = .05; K-group mean test).
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II. Pome Fruits
d. Chemical control

PEAR: Pyrus communis L 'Bartlett' 'Anjou
Pear psylia (PP); Psylla pyricola Foerster

Everett Butrs
Tree Fruit Research & Extension Center
1,100 N, Western Avenue
Wenatchee, WA 98801
509-663-8181

PREBLOOM APPLICATIONS OF INSEGAR FOR CONTROL OF PEAR PSYLLA, 1990:
Eight-year-old pear trees were sprayed with handguns operating at 600 psi to test prebloom
applications of Insegar for control of pear psylla. Plots consisted of unreplicared blocks of about
1/2 acre. Treatments were applied at dormant (first egg lay by pear psylla), delayed dormant and at
clusterbud. Dates and concentrations of pesticides appiied are listed as a footnoze under the table.
Thiodan 5 E at 1/2 recommended concentration was applied as alternate weatment to Insegar in the
first two applications. Treatments were evaluated by adult, egg and nymph counts on several dates
after treatment. Adults were counted by the limb tap method; eggs and nymphs were counted on
fruidng spurs collected at random from test plots and examined under magnification in the
laboratory. In order to obtain an early evaluation of egg hatchability 10 long spurs (6 to 8 inches)
were collected on 23 & 30 March and held in a growth room at 22°C as bouquets until eggs
harched on controls then eggs, dead and live nymphs on them were counted under magnification.

Insegar did not reduce density of PP winterform adults. The effectiveness of this product as a
prebloom treatment for PP is expressed as failure of eggs to hatch and death of newly harched
nymphs. [n the orchard the effects of a single treatment seem to wear off with time so that
probably a single spray prebloom will not provide adequate control of first generation. Delaved
dormant and clusterbud applications were more effective than dormant sprays in reducing nymph
populations at petal fall time, which is the goal of prebloom conwol efforts against this pest.

Egeos and nvmphs per 10 SUurs1

Treatment & Rate  Date sampled £ggs dead nymphs live nymphs
Insegar 25% WP 23 Mar. 1,716 0 0

3 0z/100 gal 30 Mar 2,518 0 0
Applied 5 & 16 Mar

Control 23 Mar 158 3 1,132

No treatment 30 Mar 521 37 1,049

1Spurs collected and held in laboratory until most eggs hatched on control.




Applications! Adults per 25 (rays Nymphs per 10 lcaves
D DD CB & Mar 21 Mar__4 Apr 16 Apr 18 Apr 20 Apr 24 Apr 24 Apr Mcan__ 93% CL
T 1 N 115 1133 393 61 20 23 15 1 1725 521
T 1 I 115 1133 518 175 1 2 2 2 175 (049
I I N 1298 2590 693 172 52 53 33 67 51.25 i3.68
I 1 I 1298 2590 885 316 1 1 0 0 050 057
I T 1 1298 437 928 192 3 6 5 3 425 1.47
i T N 1208 437 655 179 16 126 100 89 10525 1521
T T 1 115 358 560 197 16 15 12 3 11.50 m.xc.
T T N 115 358 468 115 43 106 68 61 69.50 2598
N_. N N 647 1093 230) 96 119 32 52 78 7525 __31.00

Ip = dormant (5 Mar), DD = delayed dormant (16 Mar), CB = clusterbud (3 Apr), T = Thiodan 3 E 1202/100 gal + Supcrior 0} 1 gal/100 gal, I =

Insegar 25% WP 3 0z/100 gal, N = no spray.




I1. Pome Fruits
d. Chemical control
. 1. Codling moth (CM); Cydia pomonella; pear
2. Pear psylla (PP); Psylla pyricola; pear
3. Twospotted spider mite (TSSM); Tetranychus urticae; pear

Benny Fouche, Robert Van Steenwyk, Rachel Elkins, and Cherie Seely
Cooperative Extension
201 Wellman Hall
University of California
.. ~ Berkeley, CA 94720

Control of Codling Moth and Pear Psylla with Fenoxycarb

Experimental plots were established in a commercial pear orchard near
Kelseyville, Lake Co., Calif. A randomized complete block design was
utilized with 5 single-tree replicates of 7 treatments. Applications were timed
using a temperature-driver CM phenology model of development. The
fenoxycarb and Dimilin treatments were applied at the start of egg laying,
with repeat applications timed to provide coverage during predicted egg
laying activity (2 Apr, 18 Apr, 14 Jun, 2 Jul, 23 Jul). The Guthion treatments
were applied at hatch timing with follow-up applications during predicted
hatch periods (18 Apr, 10 May, 2 Jul, 23 Jul). CM infestation was evaluated
by cutting 100 fruit from each tree on 16 Aug. PP and TSSM were evaluated
every other week from 13 Jun through 8 Aug and in a post-harvest sample on

. 5 Sep by brushing and counting under magnification 10 leaves each from the
tops and bottoms of trees. '

Pest populations were moderate to high in abundance. Fenoxycarb, at all
rates, and Guthion were effective at suppressing CM damage. Nymphs of PP
were controlled by the fenoxycarb, Dimilin and Guthion + NTN 33893
treatments. Few predators of TSSM were present in the test plot. Population
levels of TSSM increased in all of the treatments, with the highest numbers
occurring in the Guthion treatments. Few PP or TSSM were found prior to 27
Jun and 20 Jul, respectively.
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Guthion 16.0  Fenoxycarb 1.5  Dimilin 4.0 Untreated
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Treatment

acre

% CM-

Rate/ damaged
fruit

(oz AI) 16 Aug

PP/leaf TSSM/1leaf

27 Jun 25 Jul 20Jul 8 Aug 5Sep

Dimilin 25 WP
Fenoxycarb 25 WP
Fenoxycarb 25 WP
Fenoxycarb 25 WP
Guthion 50 WP
Guthion 50 WP +
NTN 33893240 FS  0.77

Untreated

4.0
1.5
2.0
2.5

16.0
16.0

14.2b
3.2a
4.0a
5.2a
0.2a

(0.4a
24.0¢

0.08a 0.22b 0.08ab 0.38ab 3.00be
0.02a 0.00a 0.08ab 0.13a  1.56ab
0.14a 0.19ab 0.01a 0.085abc1.34ab
0.11a 0.08ab 0.00a 0.052a 1.07a

0.20ab 0.20b 0.00a 1.57bc  3.07bc

0.06a 0.18ab 0.17a 1.91bc 3.81¢
0.39b  0.35¢ 0.00a 0.36ab 1.43ab

Means followed b
(B =0.05; DMRT)

y the same letter(s) in a column are not significantly different

Data Collected 8/Aug Lake Co. CA

£ K J -

1.5

N W 3

) £ 8 )]

Mean Number of TSSM/T.eaf

I

Fenoxycarb

Dimilin
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Materials Under Trial

Dimilin; diflubenzuron; N-[[(4-Chlorophenyl) amino]carbonyl]-2-6-
difluorobenzamide; Uniroyal Chemical.

Fenoxycarb; fenoxycarb; Ethyl[2-(4-phenoxyphenoxy)ethyllcarbamate; MAAG
Agrichemicals Inc.

Guthion; azinphos-methyl; (Q,Q0-Dimethyl 5-[(4-0x0-1,2,3-benzotriazin-3(4H)-
ylmethyllphosphorodithioate; Mobay Chemical Corp.

NTN 33893;1-{(Chloro-3-pridinyl)methyl]-4,5-dihyro-N-nitro- 1H-imidazo]-2-
amine; Mobay Corp.
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1. Pome fruits
d. Chemical contral
bear psylla, (PP); Psvlla pyricola and
Twospotted spider mite, {TSH) Tetranvchus urticae: Pear

Philip vanBuskirk, Richard Hilten, Peter Westigard
05y Southern Oregon Experiment Staticn
Hedford, Oregon

1990 SAFER INSECTICIDE COMCENTRATE (SIS) TRIALS. BRased on the information coilected in 1989, field
testing of SIC continued intc 1990 with two objectives in mind: 1) to deternine the effectiveness of SIC
in controlling TSM and PP; and 2} to evaluate 7 pear varieties for shytotoxicity when SIC is applied by
air blast sprayer at st cover and midsummer.

1st cover {5/14/90) and midsummer {6/18/90) treatments for pest control were applied to 20 year old
S0sc trees, replicated two times In a randonized block design. Phytotoxicity treatments were
unreplicated and applied to Seckel, Comice, Bosc, Bartlett, Red Comice, Red Bartlett, and Cascade pear
ranging in age from 12 to 20 years old. ALl treatments were applied at the rate of 200 gallons per acre
using conventional air-carrier equipment. '

Evaluations for TSK control at 1st cover (5/14) show that $IC gives variable results (Table 1. In
combination with 1% oil populations were initially controlled but had fully resurged within 14 days. The
$IC alene treatment gave initially poor results, but some suppression was evident for up te thres weexs.
The nidsummer application {6/14) had minimal effect on tne exploding mite population. While the oil and
SIC-combination again gave the best initial suppression, econemic levels of mite control were not
obtgined in any of the SIC or oil treatmenis.

Due to higher than normal temperatures during the 1990 foliar seascn and materials used curing the
delayed dormant spray, PP mopulaticns failed to develop in the late season test plots. However, data
collected foliowing the midsummer application suggest that all treatments suppressed PP populations below
the retreatment level of .5 immature PP/leaf for over 14 days (Table 2}.

phytotoxicity on Bartiett pear in the SIC alone freatment increased in 1990 when compared to the
handgun trials of 1989. The reduction of oil from 2% to 1%, in the $IC plus oil treatpent reduced the
amount of phytotoxicity in the moderate te heavy range from 40% in 1989 to only 4% im 1990 (Fig. 1}.

SUMMARY

While SIC shows promise as a control for PP during the foliar season with caly twe applications timed
for early life stages, it is a very weak control for TSSM, possibly requiring treatments every 7 days.
Reducing the rate of material applied per acre from 400 gallons in 1989 to 200 gallons in 1930 provided a
30% reduction in the amount of phytotoxicity in the moderate to heavy range seem om the fruit at
nid-summer.
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Tehla 1. fontrol of Twomotted Splder Hite I3t Cover and Hidwummer
{Treated S/14/% ond 4/18/0),

- Mites oot Leaf [l life stages}

Pre-

treateent
__Treateent 10 Sl 528 e kAL 805 1
13 Ultra Fire
Seray 0kl b0 3b B o2 15 1Y oo
7 Safer Insecticide
Cencentrate 12047 Ll S s 24 108

7 Safer Insecticide
Concentrate + 45 0.7 125 s 34 52 {09
13 Ultra Fine Soray 0il

-"
| ) parisek (20 oz/ac rate) +
: R Uitrafire Seray L6 04 53 47 04 1o o
| ]
tontrai 60 101 3.1 % 1927 BS5 OAN% ”

Tabla 2. Control OF Peas Paylls (390 On Pear
{Trastad $/14/% and §/18/%0),

Average Musbar Paar Pryila scults/Tap o lmmatureseaf

fre-
treatsent
T4 -3 S 77, SO YL B V] | DY 7. SRR /7 3
freatmest (A) (F) (a2 (L} (A QD (A) (D) (AL (DD Ak (3} (M) D)
1t Ullra Fine
Spray il 0.0 00 4.0 0.0 4.0 00 0.0 0% 41 A4 04 80 25 90
2 Safer Imsecticide

Concantsate 0.3 0.0 00 0.0 0.2 0.0 00 00 A% 01 8.8 048 0.1 00
R Safur [nsecticide

Concantrate + 0.1 0.0 0.0 00 20 00 00 0.0 20 25 0 A0 0.9 00
1% Ultra Fine Spray il

Aarisek 20 arrec rate)

+.25% Ultra Fina 0.2 0.0 0.0 0.0 9.0 B8 0.1 00 0.2 0L 00 00 0.2 00
Soray (il
Control .1 ¢80 0.2 0.6 0.0 0.0 0.1 0.2 6.2 02 0.2 8.4 1.0 00

Phytotoxicity on Bartlett Pear o
1890 Results S .

% Frutt with Moderate to Heavy Damage
7g ] — el

80 -
89
40
a0 -
20 -

10
i} .:;17_;$ ik Y S & .
1% ali 2% 3¢ 2% BIC + 1% oli Avid + .24% ofl Control
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I1. Pome Fruits
d. Chemical control
1. Pest complex & their natural enemies on pear

Peter W, Shearer and Helmut Riedl
03U Mid=Columbia Agricultural Research
and Extension Center
3005 Experiment Station Drive
Hood River, OR 97031

Contreol of pear pests under organic and conventional programs; 1990,

The effectiveness of two organic and one conventional pest management
program was compared in mature d'Anjou blocks. Blocks ranged from 5
(organic) to 19 (conventionsl) acres and were in close proximity to each
other, FEach spray program was applied to a single block (no replicaticn),
Commercial airblast equipment was used for applying the treatments. The
growers made their own observations on pest activity and made their own
decisions regarding material selection and timing of sprays. The purpose
of this study was to observe the effectiveness of their pest management
pregrams without interfering with their decision making process.

Pear psylla control was surprisingly good in the two organic blocks.
The 'dormant' spray of fish oil and lime~sulfur was applied 1 month after
pear psylla (PP) egg-laying began and reduced adult PP populations by 55%.
A ‘delayed-dormant' spray with Pyrellin, Safer soap, and oil further
reduced PP adults by 94%. Well timed sprays of insecticidal soaps kept PP
nymph populations low enough during the summer to minimize honeydew russet

© on the fruit, Soap sprays appear to work best against young PP nymphs.

Combination sprays of rotenone, fish oil, and insecticidal soap appear to
have no advantage over insecticidal scaps alone for summer PP control,
Insecticidal scap caused spray rings on the fruit (3% and 39%). The
phytotoxicity of soap sprays may be reduced by applying soap sprays in
lower spray volumes per acre and substituting other controls (e.g.
rotenone) when the fruit is most sensitive to spray injury (May, June).
Diatomaceous earth added to the phytotoxicity problem when applied with
Safer soap, Biological control played a major role irn suppressing PP
populations in the organic blocks, Summer sprays in the organic blocks did
not appear to suppress natural enemies, Russet due to PP was 3.5 and 8.5%
in the two organic blocks and 0.5% in the conventional block.

Pear rust mite (PRM) became a major problem in the organic blocks
despite the early lime-sulfur treatment. Scap sprays during the summer did
not prevent the build=-up of this pest. PEM russet occurred on over 20% of
the fruit harvested from the organic blocks and was almost non-existent in
the conventional block.

Codling moth (CM) levels were low (1.5 and 2% infested fruit) in the
two organic blocks and absent in the conventional block., However, it
appears that CM control may become a limiting factor for many organic pear
growers since rotencne and ryania will be lost as a resulti of
reregistration.

Material costs for the pest management programs were about $280/acre,
However, sprays were applied more freguently in the organic blocks
resulting .in higher application costs than with the conventional bloek.
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IT. Pome Fruits
e. Pesticide resistance
Twospotted Spider Mite (TSM): Pear

P.H. Westigard, R.J. Hilton, J.L. Flexner, and B.A. Croft
Southern Oregon Experiment Station, Oregon State Univ.
569 Hanley Road, Medford, OR 97502

RESTSTANCE DEVELOPMENT AND ACARICIDE USE PATTERN. Five
use patterns utilizing the acaricides Vendex (fenbutatin
oxide) and Savey (hexythiazox), have been compared for the
past four years in a Bartlett Pear orchard for control of
TSM. Acariclide applications were made with a handgun
sprayer to plots 0.13 ac. in size (3 trees x 3 trees) with
three replicates for each treatment. Using two acaricide
applications per year the five treatments are:

1) exclusive use of Vendex (0.75 lbs. a.i./ac.)

2) exclusive use of Savey (0.125 lbs. a.i./ac.)

3} between year rotation=-=-Savey in 1987,89 and Vendex
in 1988,90 (rates as above)

4) within vear rotation--Savey applied early season and
Vendex applied late season (rates as above)

5) combination--Savey at 1/2 rate plus Vendex at 1/2 rate.

Both field performance and resistance level have been
measured for all five use patterns. Field results (Fig. 1)
show that after 4 vears only the exclusive Vendex treatment
has failed to control TSM adequately. Looking at the Vendex
ICgp’s it is apparent that exclusive use of Vendex has
resulted in the development of a resistant TSM populaticn
{Fig. 2). ‘The orchard where the study is being conducted
previcusly had an organctin (i.e. Vendex and Plictran)
resistant TSM population, but when organotin pressure was
relieved for 2 years the population reverted to susceptible.
However, bioassay results indicate that after only four
repeated Vendex applications, the TSM poulation was once
again fully resistant. Exclusive use of Savey has resulted
in increased levels of Savey resistance, but the highest
level of resistance to Savey is seen in the exclusive Vendex
treatment, which has not received any applications of Savey
(Fig. 3). This may indicate a one way or unidirectional
cross resistance between Vendewx and Savey.

Both rotational patterns, and the combination treatment
have apparently slowed the development of resistance to
either compound as compared to exclusive use of a single
acaricide. Analogous results could be expected for Apollo
{clofentezine) which is similar in activity to Savey. These
findings indicate that use patterns exist which may delay
resistance development, prolonging the effective life of
some of the acaricides currently registered for use on
pears.
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. IT. Pome Fruits
e, Pesticlde resistance
Twospotted Spider Mite (TSM); Pear

P.H. Westigard, R.J. Hilton, J.L. Flexner, and B.A. Croft
Southern Oregon Experiment Station, Oregeon State Univ.
569 Hanley Road, Medford, CR 97502

RESISTANCE DEVELCPMENT AND ACARICIDE USE PATTERN.

Pesticides menticned in this report:

4 fenbutatin cxide  Vendex
hexythiazox Savey
cyhexatin Plictran
clofentezine Apeclle

72




II. Pome fruits
f. Implementation
1. Codling moth - apples

Alan L. Knight
USDA~-ARS,
3706 Nob Hill Blvd
Yakima, WA 98902

Twenty-one studies were conducted at packinghcuses in Washington
to measure the effectiveness of standard practices in removing
codling moth-injured apples during sorting and packing. The
number of fruit handled per worker-second was found to be a key
factor affecting the efficiency of sorting. In addition, the size
and appearance of the injury was important. Large injuries were
more easily culled than small injuries. Calyx injuries were the
most difficult injury type to remove. Injuries on the surface of
the apple were more easily culled with 'Golden Delicious' than
'Red Delicious'. However, due to a higher percentage of calyx
injuries in the 'Golden Delicious’, sorting efficiency as a
function of number of fruit handled per worker-second was not
different between cultivars. ‘

The method used to pack the fruit was also an important factor
affecting the removal of codling moth injuries. Hand-packing
fruit in which sorters are paid by the box was less efficient than
automatic tray fill operations. Codling moth injured fruit were
found in the packed box in all studies. Packinghouses removed an
average of 84% of the codling moth injury frem the initial bin to
“the packed box. An average of 34% of the injuries found in the
box were larval penetration into the seed cavity of the fruit.
Several live larvae (fourth and fifth instar) were found packed in
the box though these were all from organic orchards with > 6%
initial codling moth infestation in the bin. One fifth instar was
alive after > 160 4 in ca sterage and was assumed to be in
diapause.
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Y. Stone frmits
b. Threshelds, mronitoring and sampling
1., peach twiz borer, prones and ploms

Michael J, Willlett znd Jolie Walsom
b n Counly Cooperalive Exfension
233 Comrthouse
Vakinna, WA 98301

In order to iest the degree day model for Uming of peach twig borer sprays, four commercial
blocks of prune and plurs were chosen. These were:

1) Strickiand Orchard, Grandview: mostly mature plum trees, not adeguately fertilized
therefore having very little seasonal shoot growth this year. Last year this orchard showed
no Twig Berer damage although mo sprays were applied specifically for the pest.

2) Howell Orchard, Prosser: rows of young, actively-growing plum trees intermixed with
rows of mature trees showing less new growth. Serious PTB problem In 1988,
%

3) Bryssn Orchard, Prosser: two separate blocks(north and south) of young, vigorous
pruce and plum trees. Serious PI'E problem in 1988,

All three Prosser blocks berder each other, with the southernmost Bryson block located close to untreated
residentizl stone fruit trees. These orchards have suffered considerable PTB damage in past years.

Pheromone traps were hung in the orchards in mid-April, checked weekly and caps replaced every
two weeks. With the caich of a single moth, blofix was set at 4/26. Peak moth flight occurred in Prosser
between 5/17-24 (150-200 degree days) and on 8/14 in Grandview (394 degree days). Counis declined
steadily to zero thereafter. From 200 degree days, just prior fo predicted egg hatch, twigs were inspected
weekly for flagging.

Phenclogical predictions were made using the WSU Cooperative Extension "Pest" model. Weather
data obtained from the Washington Public Agricultural Weather System{PAWS) Reza station located af the
Irrigated Agriculiure Research And Extension Center at Prosser. The station is located about three miles
north of the Prosser srchards and at a slightly higher elevation,

Spray for first generation peach twig berer is recommended at 400-500 degree days, according to
UC guidelines. This interval occurred between 6/14-21. Parathion was applied to the Bryson orchards on
§/13 (330 degree days), and in the Howell orchard 6/17 (440 degree days). No treatment was made in the
Strickland orchard. Ne first generation flagging was noted in any of the blocks. Peak average weekly moth
catch was: Howell-24, Bryson(north)-4, Bryson(south)-75, and Strickland-112.

Flight of the second generation PTB began on 7/11 and peaked about 7/16-17. The Bryson orchard
was ireated with Parathion om 7/25 (485 degree days inte the second generation). Thiedan was applied to
most of the Howell orchard on 7/15 (240 degree days), with 12 trees left untreated in the middle of the
block. Again, the Strickland orchard was not treated.

During weekly inspections in the period between second cover and harvest, no flags were seen. Two
PTB entries were found on 8/9 and 8/16. Both of these were in the Bryson North block between traps #4
and 6. A worker mentioned having seen several entries in the same block, but by the description given,
these are believed to have been codling moth.

Friar plums were picked at Brysons on 8/12-22 and at Howells on 8/14-17. At this time fruits were
examined more thoroughly for entries. None were seen at either Bryson block. In the Howell plums which
received no second cover, none of the 75 fruits examined were damaged, while 1 of 100 twice-sprayed plums
bad a PTB. No fruit entries were found in the Strickland orchard in pre-harvest evaluations.

76




III. Stone Fruits
c. Biorational control
Greater Peach Tree Borer {(GPTB); Peach

Pete Gonzalves
Southern Oregon Experiment Station
569 Hanley Road, Medford, OR 97502

A 15 yvear old, 30 acre orchard planted to the cultivars
4%9er, Redhaven, Improved Elberta, Gene Elberta, and Regina
near Medford, Oregon was the site of a mating disruption
trial for control of greater peach tree borer (GPTB)} during
the 198% and 19290 growing seasons. The trees are planted on
a 167 % 20’ spacing and no other GPTB hosts are in the area.
In 1988, a season total of 61 GPTB adult male moths were
coillected from a pheromone trap between June 20 and August
192. The grower had experienced tree loss to the pest in
recent years.

Dispensers, supplied by Biocontrol Ltd., containing the
pheromone for the lesser peach tree borer, Synanthidon
pictipes, were used due to limited availability of GPTB
pheromone dispensers. This material has been shown to be
effective against GPTB in Georgia peach orchards.

In 1289, the orchard was divided intc two untreated
check blocks of about 4 and 9 acres plus a treated area of
17 acres. The interior of the treated area received one
pheromone dispenser per tree while twe per tree were placed
in the perimeter two rows. The "twist-tie" style dispensers
were positioned on the windward side of the trees at a
height of about 7 feet. Seven hours of labor were required
to place 2000 dispensers. Pheromone-baited sticky traps
were used to monitor moth flight activity with two traps in
the treated area plus one trap in cach of the check blocks.

Because the dispensers were placed on June 15 in 1989,
shertly after emergence of GPTB adults, some moths were
trapped in the treated area prior to pheromone placement.
During the twelve weeks following treatment, 20 and 11 moths
were trapped in the east and west check blocks respectively
while no additional moths were collected from either trap in
the treated area (Tabkle 1).

On September 26, 1989, ten trees were selected at
random in the vicinities of each trap for evaluation. Weeds
were cleared from the base of each tree and the bole was
inspected for larval entries from 2 inches below the soil
line to a height of 2 feet. Several larvae were removed to
confirm their identity. The east and west check blocks
revealed totals of 4 and 56 entries respectively while in
the treated area no GPTB entries were found (Table 2). Two
frass piles on a dead portion of a treated tree were
identified as the product of cerambycid wood borer larvae.

In 1990, pheromone dispensers were placed during the
first week of June and only the 4 acre east block was left
untreated. This area was not monitored for adult moth
activity. Two pheromone traps in the treated area were
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monitored from mid-April through early October and no GPTB
moths were collected. The same four areas as in 1989 were
selected for evaluation of larval entries on ten randomly

chosen trees. Only two GPTB entries were found and these

were in the 4 acre, untreated area.

The strong greater peach tree borer suppression
indicated by this two year demonstration trial suggests that
pheromone disruption can be an effective means of control
for this pest in southern Oregon peach orchards.

Table 1. Greater peach tree borer adult males collected
from pheromone~baited sticky traps in mating disruption
demonstration, Medford, Oregon, 1989.

Treated Area Untreated Areas
Date East West East West
6/7 * - - *
6/11 6a - - 1
6/15 7a * * 2
6/24 0 0 2 0
7/1 0 0 1 0
7/8 0 0 1 0
1/18 0 0 7 3
7/27 0 0 1 2
8/6 0 o] 0 0
8/18 g 0 1 2
8/26 [4] 0 3 3
9/14 _0 0 2 -1
Tetals: 13a 0 18 14

* Asterisk indicates date of trap placement.
a Moths trapped prier teo mating disruption treatment.

Table 2. Greater peach tree borer larval entries into peach
tree trunks in mating disruption demonstration, Medford,
Oregon, 1989.

Treated Area Untreated Areas
Tree East West East West
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111, Stone Fruits (Vines)
d. Chemical control
1. Bozxelder bug - kiwifruit

R. A, Van Steenwyk and C. F. Fouche
Department of Entomological Sciences
201 Wellman Hall

University of California
Berkeley, CA 94720

The trial was conducted on 15-yr-old 'Hayward' kiwifruit in a commercial
vineyard near Santa Cruz, Calif. Four treatments were replicated 4 times
using a randomized complete block design. Each replicate consisted of an
individusl vine with a minimum of one buffer vine between experimental
units. Treatments were applied with a CO2-charged backpack sprayer
operating at 30 psi and delivering 400 gal/acre. Treatments were applied on
13 Jun. Control was evaluated by caging 20 field-collected adult boxelder
bugs on the foliage for 1 d and 7 d beginning on the day of application and at
1-wk intervals for 4 wk.

Both rates of Asana caused significantly more boxelder bug mortality than
was observed in either Imidan or the untreated check for the 4 wk of this
trial. However, Asana did not show a consistent rate response. The low
mortality from both rates of Asana on 14 Jun when the bugs were caged on
the foliage for 1 d was possibly the result of cool and foggy conditions that
existed during 13-14 Jun. All bugs at that time had stopped feeding and
moving but complete mortality did not occur.

Mean % mortality of 20 boxelder bugs
caged on treated foliage for 1 d at
various dates post-treatment

Rate/acre
Treatment (b AT) 4Jun 21Jun 28dJun 5dJul
Asana XL 0.66 EC 0.05 29a 54a 37a 27a
Asana XL 0.66 EC 0.025 23a 25b 37a 26a
Imidan 50 WP 2.0 Ob 13c &b b
Untreated Ob 0d &b Ob

Means followed by the same letter in a column are not significantly
different (P = 0.05; DMRT). Data analyzed using an arcsin
transformation.




Mean % mortality of 20 boxélder bugs

caged on treated foliage for 7 d at

various dates post-treatment

Rate/acre
Treatment (b AD) 20Jun 27Jun 4Jul 11 Jud
Asana XTI, 0.66 EC 0.05 80a 69a 49a 44a
Asana XL 0.66 EC 0.025 73a 48b 49a 41ab
Imidan 50 WP 2.0 2% 29¢ 27 23c
Untreated 17b 21c 31b 31be

Means followed by the same letter in a column are not significantly

different (P = 0.05; DMRT). Data analyzed using an arcsin

transformation.

Materials Under Trial

Asana 1.9 EC; Esfenvalerate; [S]-Cyano(3-phenoxyphenyl)methyl[S]-4-
choloro-glpha-(1-methyl ethyl) benzeneacetate; Dupont, E. 1. de

Nemours & Co., Agricultural Products Dept.

Imidan 50 WP; Phosmet; N-(Mercaptomethyl)phthalimide S-(0,0-
dimethyl phosphorodithioate; Rhone Poulenc Ag. Co.
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I1I. Stone Fruits
e. Pesticide resistance
1. Oriental Fruit Moth, Peaches

W. W. Barnett

UC Kearney Ag Center

9240 S. Riverbend
Parlier, California 93648

Studies were initiated in 1987 to determine if resistance was the
cause of control failures with azinphosmethyl in the Sacramento Valley in
California.

Field and laboratory tests during the first three years of the study
show OFM, in the area where field failures have been reported, exhibit
about a three fold resistance when compared to orchards treated less
intensively in the San Joaquin Valley. Although only slightly resistant,
this was enough to result in field failures. Data also show the resistance
was probably Timited to a small area except for one suspected case in
Stanislaus County.

In 1990 sixteen orchards throughout the Central Valley of California
were tested for resistance using azinphosmethyl laced pheromone traps with
a dose of 100 micrograms to one gram adhesive. Only first summer
generation adults were used in the survey.

Insecticide laced traps were placed in the field just prior to dusk.
New OFM plus a codling moth lure. was added to each trap. Traps were
collected early the following morning. Both check and insecticide laced
trap bottoms were placed in .the same ice chests with enough wet paper
towels in the bottom to keep humidity above 90 percent. Trapped moths were
incubated at 73 degrees and checked 24 hours later by probing with a
pencil. If moths showed any movement they were considered to be alive.
Data were transformed using Abbott’s formula and percent mortality
calculated.

Survey data in 1990 indicate OFM resistance in the original area
north of Yuba City in Sutter County and across the Feather River in Yuba
County. Five orchards in the area were surveyed with mortality ranging
from 30 to 50 percent. This compares to 98 percent mortality in an assumed
susceptible strain in the San Joaquin Valley, Table 1. The Butte County
sample indicates resistance may alsoc be increasing in that area and a
resistance management program should be initiated. It is surprising that
one orchard in Merced County had only 57 percent mortality in the adults
tested. This is a four year old orchard, isolated from other peaches,
although there are almonds in the area. The reason for the Tow mortality
in this orchard cannot be explained as the fieldman does not report
failures with Guthion. This orchard bears watching in the future.
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Table 1 ‘l'

Survey of OFM R$sistance Using Azinphosmethyl Mixed with Adhesive in Pheromone

Traps, 1990.°

Number Percent”
County Location tested Mortality
Tulare , Kingsburg (Ave 400) 55 88.1
Fresno Kearney Ag Center 52 89.4
Selma (South Ave.) 84 92.3 )
: v
Madera (almonds) Chowchilla 257 78.9
Merced Atwater 821 54.5
Stanistaus (almonds) Salida 138 94.0
San Joaquin Linden - 183 77.5
Lockeford 352 94.5
Sutter Rio Oso (Vertrees) 197 8l.1
Rio Oso (DeValentine) 83 73.5
Lomo (Hwy 99) - 133 41.0
Lomo {Eager Rd-Johl 460 34.5
Lomo (Eager Rd-Poole 293 57.2
Yuba ‘District 10 (Tierra) 386 30.6
District 10 (Hatamyia) 25 47 .4
Butte Gridley 401 61.9

*Morta1ity Corrected Using Abbot’s Formula

'1Diagnostic Dose 100 micrograms/gram adhesive
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IV. Nuts
C. Biological Control
1. Pacific Mite Almonds

Walter Bentley and Mario Viveros
U.C. Cooperative Extension

1031 S. Mt. Vernon Avenue
Bakersfield, CA 93307

This study was initiated after observing heavy spider mite movement onto drip irrigation
lines during the early spring in Kern County almond orchards. It was conducted in a six
~year-old orchard with no weed cover and under drip irrigation. The planting was 1-1-1
nonpareil, Carmel, Sonora. On February 22, 1990, individual trees were randomly selected
and banded with duct tape around the trunk. The tape was then coated with tanglefoot. Six
unbanded trees were marked and paired with the banded trees. Beginning on March 22,
when leaves were large enough to sample, spider mite and predator mite counts were made.
On each sampling date, 20 leaves from each of the 12 trees were selected from the interior
at approximately the 3 foot and 6 foot height and also from the exterior periphery at 7 to
8 feet. Sampling was done initially twice monthly from March through June, and once in
July and August (just prior to harvest). The results of this experiment are shown in Tables
1 and 2.

The trunk banding significantly reduced spider mite movement into the almond trees. Peak
abundance occurred on April 26 with an average of 9.66, 7.82, 0.46 mites per leaf in the
unbanded trees at the 3, 6, and 8 foot heights respectively. The banded trees resulted in an
average of 0.03, 0, 0.01 mites per leaf at the 3, 6, and 8 foot heights.

The western orchard predator effectively reduced spider mites on unbanded trees. There
was also a significant difference in predator abundance between banded and unbanded trees.
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Table 1: EFFECT OF TRUNK BANDING WITH TANGLEFOOT

ON PACIFIC MITE (TETRANYCHUS PACIFICUS) ABUNDANCE IN ALMONDS

Kern County 1990
Walt Bentley & Mario Viveros

74

Active Mites Per Leaf

Sampling Location 3722 3/30 4712 4726 5/10 5/24 6/7 6f26 7724 8/13
Interior 3 Ft
Banded 0.01A 0 A 0.03a 0 b 0.023a 0 A oa oA oa 0 A
Unbanded 1.67 B 2.90 B 9.66 B 0.40 B 0.02A 0.01A OA CA 0a 0.033
Interior 6 Ft .
Banded Q A 0.01a 0 A 0.03n 0.01A 0 a ORA oa o 0 A
Unbanded 0.34 B 0.53B 7.82 8B 0,60 3B 0.01a 0 A [1):1 oa 0 0.2 A
Bxterior 7-8 Ft
Banded 0 A ] A 0.01a 0.03a 0.01a 0 A on oA oA O A
Unbanded 0 y:\ 0.02A 0.46 B 0.20 b 0.03A 0 A on oA oA 0 A

-L’.

1/ The orchard is 6 years-old with a 1-1-1 planting of nonpareil, Carmel, and Sonora
varieties under drip irrigation and weed free. Mite numbers are an average for

20 sampled leaves. The owxchard was treated on July 5, 1990 with 4 pints Omite

6E

and & lbs cGuthion 50W. Means within columns at each tree height level followed by
the same letter are not significantly different (capital letters P>0.01, and lower

case P>0.05 DMRT)

Table 2: EFFECT OF TRUNK BANDING WITH
TANGLEFOOT ON WESTERN ORCHARD PREDATOR
MITE (METASEIULUS OXYDENTALIS) ABUNDANCE IN ALMONDS

Kern County 19%0
Walter Bentley and Mario Viveros

1/

Active Mites Per Leaf

Sampling Location 3/22 3/30 4712 4/26 5710 5/24 6/7 6/26 7/24 Bf13
Interior 3 Ft
Banded 0. =& 4] a 0.034a 0.06A 0.02a g.01n 0A O A on O A
Unbanded 0.08bv 0.23b ©0.57B 1.08 B 0,15 b 0.02A 0OA O A ca O A
Interior 6 Ft
Banded 4] A 0 A 0. & 0.06A 0.02a o] A 0oan O A OA 0 1
Unbanded 0.04A 0.07A 0.24 B 0.63 B .12 b 0.0ia 0OA O A oA .01a
. Exterior 7-8 Ft :
Banded a A 0 A 4] B 0.425 0.035 0 A OA O A 0OA i+ A
‘Unbanded o A 0 A 0.04A 0.83Aa 0.06A 0 A OA 0.053 OA 0 A

1/ The orchard is 6 years-old with a 1-1-1 planting of nonpareil, Caxmel, and Scnora
an average for

varieties under drip irrigation and weed free. Mite numbers are
20 sampled leaves. The orchard was treated on July 5, 1990 with
and 4 ibs Guthion 50W. Means within columns at sach tree height
the same letter are not significantly different {capital letters
case P>0.05 DMRT) :
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iv. NUTs
Biclogical Control
i. Peach Twig Borer-Almonds-Peaches

John P. Edstrom
University of California
Cooperative Extension
P.0O. Box 1890

Colusa, CA 95932

Efficacy of Bacillus thuringienses for control of overwintered
peach twig borer, Anarsia lineatella in Almonds. J.P. Edstrom,

F.G. Zalom, W.W. Barnett

Two year old "Butte" almonds were treated by handgun sprayer with
Javelin WG at various timings and rates and compared to the
standard Supracide 2E dormant treatment. Treatments were applied
by a handgun sprayer operating at 200 p.s.i. applying 1.5 gallons
per tree at 145 trees per acre for a rate of 218 gallons per acre.
Ten single tree replicates were arranged in a randomized complete
block design. Javelin spray timings were intended to cover
portions of the emergence period for overwintering peach twig
borers, PTB. Four timings were selected: bud swell, early bloom,
late bloom - petal fall and early leaf. Two rates of Javelin and
multiple sprays were included considering the short residual
activity of the Javelin formulation and the erratic emergence
patterns for PTB. Emerged borers generally feed on several
expanding buds or shoot tips before completing their development.
This external feeding habit of the overwintering larvae favors the
ingestion of a lethal dose of B.t. However, subsequent generations
of twig borer complete their development inside single shoots and
thus may avoid lethal ingestion of B.t. treated plant surfaces.
Treatments were evaluated by counting the total number of shoot tip
and bud strikes per replicate at the end of the dormant emergence
period, but before the development of first generation larvae.
Results indicate that Javelin can reduce PTB shoot strikes,
Treatments during bloom appear to afford some control while those
made prior to bloom and post blocom were ineffective. Multiple
applications appear to be necessary to provide acceptable control.

A trial was also conducted in peaches and nectarines which produced
similar results. All treatments (see Table II) except the petal
fall treatment, had significantly fewer shoot strikes than the
check. The best single treatment appears to be at 20 percent
bloom. The best two spray treatments tested were applied at pink
bud and again at bloom or early petal fall. ©No additional control
was obtained by using either three, four or five sprays.




TABLE 1. JAVELIN FOR PEACE TWIG BORER CONTROL

RATE MATERIAL, HMEAN SHOOT
TREATMENT £100 GpY, TIMING DATE STRIKES /TREE
Untreated - - - 24.0 a
Javelin WG 0.75 1b. Bud Swell 2/21 22.1 a
Javelin WG 0.75 1b. Early Leaf 3/24 20.9 a
Javalin We 0.75 1b. Bloom-Patal Fall 3/14 20.2 a
Javelin WG 0.375 1b. Early Bloom 373 17.5 a
Javelln WG 0.75  1ib. Early Hloom /3 15.5 ab
Supracide 2IE 1 gt Pormant 2/9 .1 b
Javells 3.37% 1b. Bloom—Petal Fall /14 «0 be
Javalin G.75 1ih. Four Times 2721,3/3 5.1 ] v
3/14,3/24
Supracida +
Focida 1l gt. Dormant 279 1.0 c
Heanz followad by same lettar acre not signiflcantly different @ 0.05 Duncan’'s HR. 1'
Bacillus thuringilensis Javelln ®w¢
Bothidathion Supracide 2B

PTB SHOOT STRIKES/TREE
4 ]

REP 1 2 3 § 7 TOTAL HEAN

TREATMENT

LT WYy 1 0 a 9 0 [ 1 0.14 3"
A+B 0 I 0 0 1 a 0 2 0.29 a
A+B+C+0+E 0 0 2 G o 0 @ 2 0.29 a
£+D 1 0 0 0 1 1 0 3 0.43 a
B+0 F 1 o 0 1 g 0 4 0.57 a
AsB+C 0 0 1 g 3 0 0 4 0.57 a
B 2 0 1 0 0 A 5 6.71 a
B+C+D 1 I: o 1 0 2 0 5 8.71 a
A4C+E 3 b6 ] 2 6 0 6 0.85 a
C+4E 0 1 1 0 3 1 9 6 0.86 a
AsB4C4D 0 3 0 a 2 0 1 8 0.86 a
B+C+D+E 0 i 2 0 o 0 3 3 0.85 a

* G 2 0 2 0 2 0 © 6 £.86 a
¢ 0 I 3 a 4 0 0 8 1:14 a
D+E i 3 2 3 2 2 1 14 2.00 ab
C+E 2 1 X 1 8 2 6 15 2.14 ab
A 4 0 2 7 0 T 1 2.43 ab
£ 6 o 4 5 T3 4 4] 5.86 b
b 3 5 3 0 13 9 2 45 6.43 be
E a 5 g o 13 33 5 73 10.43 ¢

Heans followed by same letter are net significantly different (P=0.01) _

OMRT.
-
DATE
TREATHMENT TREATED PLANT STAGE
& 3/1/30 PINK BUD-SHOOTS 1/2°
8 3/9/99 20% BLOOM-SHOOTS 1¥
¢ 3/15/90 BEGIMNIMG PETAL FALL-SHOOTS 1 1/2"
o 3/22/90 90% PETAL FALL-SHODTS 2 1/2°
£ 3/29/90 JACKETS OFF 20%-SHOOTS 3-6"
F CHECK HO TREATMENT
=g 2/20/90 DORMANT DIAZINON & 011
“* MULTIPLE LETTERS « WMULTIPLE TREATMENT DATES
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