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MEETING NOTICE

67th ANNUAL WESTERN ORCHARD PEST & DISEASE MANAGEMENT
CONFERENCE
January 13-15, 1993
Imperial Hotel, 400 SW Broadway at Stark, Portland, OR 97205
PH: (503)228-7221

Ron Britt, Chairman
Hugh Homan, Sec./Treas.

Meetings begin at 1:00 p.m., Wednesday, January 13. Research plamming and
coordination meetings by special interest groups by arrangement either before
or after the WOFPDMC schedule.

Wednesday., 13 January 1993

p.m. - 1:20 p.m. Opening Business Meeting

:00
30 pom. - 4:00 p.m. Pome Fruits

1
1:

Thursday, 14 Jsnuary 1993

8:30 a.m. - 12:00 noon Pome Fruits
1:30 p.m. - 5:00 p.m. Nuts
§:30 a.m. - 5:00 p.m. Tree Fruit Diseases

Friday, 15 January 1993

8:30 a.m. - 11:00 a.m. Stone 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 1ife history data from your
discussion. If necessary include these data in the written research report.

. Research Report: Send original copy by December 15 to:

M
Glenn Fisher
Extension Entomologist
Oregon State University
Cordley Hall 2055
Corvallis OR 97331-2907




RESEARCH REPORTS FROM THE é7th ANNUAL
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AND DISEASE MANAGEMENT CONFERENCE

January 13, 14, & 15, 1993
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SECTION I

DECIDUOUS ORCHARD DISEASES
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I. Deciduous Orchard Diseases
b. Thresholds, Monitoring & Sampling
1. Erwinia amylovora, Pear and Apple

Timothy J. Smith
WSU Extension

400 Washington
Wenatchee, Wa. 98801

A DEGREE HOUR METHOD FOR ESTIMATING GROWTH RATE OF
ERWINIA AMYLOVORA IN PEAR AND APPLE FLOWERS AND
SUBSEQUENT RELATIVE RISK OF FIRE BLIGHT.

Fire blight outbreaks are relatively rare in pears and apples grown
in North Central Washington. All common fire blight risk models are
over-predictive, so tend to be ignored by fruit growers.
Temperatures that occurred prior to isolated outbreaks over the past
three years were analyzed. A simple degree hour based method for
estimating relative growth rate of Exwinia amylovora in blossoms was
developed. Degree hours over a 15.5°C (60°F) base are totaled for
the four days preceding a blossom wetting event. Infection risk and
severity increase when degree hour totals exceed 260 C degree hours
(400 F D.Hr). ©No blossom infection has been apparent when flowers
were wetted when degree hour totals were below 240 C (350 F). The
model and experience with it’s practical use will be presented.




I Deciduous Orchard Diseases
a. Biological Control
1. Replant Disease; Apple

Raj Utkhede
Agriculture Canada Research Station
Summerland, British Columbia, VOH 120, Canada

Apple replant disease {(ARD) is not lethal, but may result in very poor tree growth
during the first few years after planting, and frequently delay in cropping and reduced
yield. Various fungi, bacteria, and nematodes have been associated with this disease.
in British Columbia, two strains of Penicillium janthineffum, one strain each of
Constantinelia terrestris and Trichoderma species and two strains of Bacillus subtilis have
been associated with this disease. Recently, it was shown that fungi, bacteria, and
nematode (Pratylenchus penetrans) interactions contribute towards the occurrence of ARD
in orchard soils of British Columbia. Chemical control of ARD with soil fumigants and
monoammonium phosphate have been a popular method with growers to control ARD.
Soil fumigation is believed to destroy the natural equilibrium between pathogens and
antagonistic organisms, and also mycorrhizal fungi. The objective of this investigation was
to develop a biological treatment to increase apple tree growth and fruit yvieid in ARD soils
of the Okanagan valley of British Columbia.

Three bacterial strains of Bacillus subtilis, one strain of Entercbacter aerogenes,
and formalin alone, and in combinations were tested in sandy loam soil (pH 6.0, organic
matter 2.5%). Thirty-year-old apple trees, including roots, were removed from their sites
in the fall of 1985. The ground was cultivated iwice. Formalin mixed with 6 L of water
was drenched on each planting site in the spring of 1986. One month later, one-year-oid
Mclintosh apple trees on M.26 rootstock were planted. Tree spacing was 4.5 m between
roots and 1 m between trees. Treatments were replicated 4 times 10 trees per plot, in a
randomized complete block design. Initial trunk diameter was measured 10 cm above the
soil line immediately after planting trees. Subsequent trunk diameter of rootstock was
measured in the fall of 1987, 1988, 1989, 1990 and 1991. Total shoot growth was
measured in late September of 1986, 1987, 1988, and 1989 only. Fruit yield was
measured for each tree in mid-September for 1989, 1990, and 1991.

The post-planting drench application of strain EBW4 of Bacillus subtilis alone was
consistently effective in increasing cross-sectional trunk area for 5 years, total shoot
growth for 4 years, and fruit yield for 3 years. The biological agent EBW4 of B. subtilis
in combination with formalin fumigation was also effective in promoting total shoot growth
and cross-sectional trunk area. The application of formalin furmnigation alone was effective
in increasing shoot growth for 2 years and cross-sectional trunk area for one year only.
This treatment did not increase fruit yield for 3 years. The consistent performance of
strain EBW4 of B. subtilis during 1986-1991 indicates that this bacterium has the potential
for biological control of replant disease under orchard conditions in the Okanagan valley
of British Columbia.




I. Deciduous Orchard Diseases
d. Cultural Control
Brown rot; Nectarine (Prunus persica var. nucipersica
('Flavortop', 'Fantasia')

. Themis J. Michailides, H. T. Ramirez,
R.S.Jchnson, and D.P. Morgan

Department of Plant Pathology

University of cCalifornia Davis

Kearney Agricultural Center

Parlier, CA 93643

INCREASED NITROGEN FERTILIZATION MAKES NECTARINE SUSCEPTIBLE
TO BROWN ROT DISEASE

A study to determine the influence of five different
nitrogen fertilization levels of 'Fantasia' nectarines on brown
rot disease was initiated in 1991. Natural infections of both
'Fantasia' and 'Flavortop' nectarines by the brown rot fungus
were significantly greater for the high nitrogen levels than for
the low nitrogen levels with fruit from the unfertilized control
trees having the lowest incidence of infections. After
inoculating mature fruit by spraying spore suspensions of M.
fructicola, we found that more fruit from trees from the high
nitrogen levels were infected and developed a greater number of
decay lesions per fruit than fruits from the low nitrogen levels
(Table 1). Furthermore, fruits from the unfertilized trees showed
the lowest incidence of (greatest resistance to) infections. In
addition, incubation and latent periods (time required for
symptom expression and sporulation development, respectively)
were shorter on fruit from the high nitrogen levels than from the
low nitrogen levels, indicating that spores of M. fructicola
require longer time to cause a successful infection in fruit from
the unfertilized trees or those fertilized with low rates of
nitrogen. Furthermore once infection takes place, it progresses
slower in fruit from the unfertilized trees than in fruit from
trees fertilized with the high nitrogen levels.

. ~ In the spring of 1992, we inoculated blossoms and then green
_;;Lfru1ts periocdically on trees from the wvarious treatments in the
o field and found that blossoms of trees fertilized with high

. nitrogen levels were infected in significantly greater rates than

. blosscms of trees with the" low nitrogen levels (Table 1).

' ~Slm11arly, 1noculated ‘green:. fruit on trees fertilized with the
high: nltrogen ‘levels were infected in higher levels than fruit
from the low levels: of nitrogen. Fruits from the unfertilized
! -trees_showed the lowest rates of infection, indicating

1y nitrogen fertlllzatlon ‘affects the develoment of
ions. (1nfectlons of- green fruit) in the field, and
the development of natural infections of mature

_Presently, the mechanlsm of re51stance to brown rot of
bloss ms from unfertlllzed or low-nitrogen-fertilized trees is




not known. However, differences observed in cuticle thickness of
fruits from trees fertilized with different levels of nitrogen
explain partially the differences in fruit susceptibility to the
disease. The different amounts of elemental nitrogen determined,
after analysing fruit tissues, can not explain entirely fruit
differences in the susceptibility to the fungus.

Studies to determine the effect of nitrogen fertilization on
the overwintering phase (mummies hanging on the trees) of the
pathogen are in progress. We believe this information will be
useful to the stone fruit growers because, once the effects of
the wvarious treatments of nitrogen fertilization and sustainable
management systems are determined and the mechanisms of
resistance to brown rot is defined, proper recommendations could
follow. Perhaps management of the disease could be possible by a
careful use of nitrogen fertilizers or an appropriate sustainable
agricultural system. This could lead to less use of pesticides
for control of brown rot and less contamination of underground
water with nitrates.

Publications:

1. Michailides, T.J.and R.S. Johnson. 1991. Effects of nitrogen
fertilization on brown rot susceptibility in stone fruits. Page
58 in: Sustainable Agriculture in Sierra Foothills. University of
california Sustainable Agric. Research & Education Program.
Placeville, California, March 13, 1991.

2. Michailides, T.J., R.S. Johnson, and D.P. Morgan. 1992. Effect
of nitrogen fertilization on brown rot (Mcnilinia fructicola)
susceptibility in nectarines. (Abstr.) Phytopathology 82:1064.

Table 1. Effect of nitrogen fertilization rates on infection of
blossoms and mature fruits of Fantasia nectarine after
inoculation with Monilinia fructicola.

Nitrogen Infection Lesions per Stamens
(kg/ha) (%)! fruit! infected (%)?
0 68 ¢’ 9.4 ¢ 18.3 d
112 87 b 12.3 ¢ 27.1 ¢
175 88 b 20.4 b 42.7 a
280 96 a 20.8 b 42.0 a
360 98 a 25.3 a 34.9 b

'Average of nine l1l2-fruit replications (results of 1990).

Average of nine 5-blossom replications (results of 1992).
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I. Deciduous Orchard Diseases
d. Chemical Control

Alternaria late blight; Pistachio (Pistacia vera)
Alternaria alternata

Themis J. Michailides and David P. Morgan
Department of Plant Pathology

University of California, Davis

Kearney Agricultural Center

Parlier, CA 93648

CONTROL OF ALTERNARIA LATE BLIGHT OF PISTACHIO USING HULTIPLE
APPLICATIONS OF ORGANIC AND OTHER FUNGICIDES

INTRODUCTION. Late blight of pistachio caused by Alternaria alternata
affects both Teaves and fruits and can result in severe defoliation and/or fruit
deterioration during harvest. The disease appears earlier in orchards irrigated
by sprinklers or flooding but it is common in all orchards, regardless of
irrigation practices. In previous studies we showed that skipping one irrigation
during a "critical period"” (when A. alternata propagules increase) reduced
Alternaria blight significantly. The purpose of this study was to understand the
disease development in pistachio and develop more efficient control methods. In
addition, we studied effects of the disease on the guality of pistachio fruits.

PROCEDURE. Three experimental plots were established, two in Sacramente

Valley and one in San Joaquin Valley. The schedule of applying the chemicals was

based on patterns of A. alternata propagules monitored on fruits and leaves in

1980 and 1991. In previous studies, we showed that mid to iate August

applications with Kocide 101 increased disease instead of decreasing it.

Therefore, efforts were made so that the last application in 1992 was done on

July 30. Disease was evaluated on 200 fruits and 100 ieaves per each of the four

~ repiicated trees. The effects of the treatments on the levels of propagules were

. also monitored in one of the experimental plots during 1992. We alsec evaluated

o fruit for shell staining for certain of the ireatments. Infection of pistachio

oo hulls by A. alternaria results in a dark brown discoloration while infection by

- Aspergillus niger (another pathogen of mature pistachio) results in a
o characterist1c bright ye]low staining of shells.

g RESULTS AND CONCLUSIONS. Results of the chemical treatments in ail three
Eexper1mental plots were almost similar, however, because the disease incidence
as higher in one of the plots, in G]enn County orchard, treatments were more
_consistent (Table 1).: All the fungicide treatments reduced significantly
*djsease' fruit, 1nfected rachISes and ieaves, and the severity of the disease
fewer lesions per leaf). .  ~Multiple applications of some of the chemicals
i equ1va1ent d1sease control such as that obtained from one application
f benomyl. Benomyl and Kocide 101 are the only fungicides registered for two
eases of p1stachxo (Botrytis. and Botryosphaeria blights). As with
in previous years, Kocide 101 applied once up to four times was effective
in __e ropagu1es of A a?ternata on pistachio fruits. The organic
0 101 (cupr1c hydroxide) and Nordox (cuprous oxide) and the
825 (at 1ow concentrat1on) reduced staining of fruits




significantly by reducing Alternaria fruit infections.

Isolates of A. alternata from pistachio showed a great variability in
growth, however, all isolates tested had an optimum of 30 C and none grew above
35 C, suggesting that the high temperatures that prevail before and during
harvest of pistachio could favor infections by the fungus. In laboratory and
field studies, we found that fruit and Tleaves became more susceptible to
infection as they aged.

REFERENCES

1. Michailides, T.J., D.P. Morgan, and J. Wang. 1991. Control of Alternaria
late blight of pistachio by manipulation of irrigation. Phytopathology 81:1163.

2. Michailides, T7.J., and D.P. Morgan. 1992. Control of Alternaria late
blight of pistachio by skipping one "critical™ irrigation and by applying organic
fungicides. Calif. Pistachio Industry. Annu. Res. Rep. Crop Year 1991-1992.
pp. 80-92.

3. Michailides, T.J., and D. P. Morgan. 1991. An integrated approach for
control of late blight caused by Alternaria alternata and management of mycoflora
of pistachio through manipulation of irrigation practices. Calif. Pistachio
Industry. Annu. Res. Rep. Crop Year 1990-1991. pp. 59-65.

Table 1. Effect of various chemical treatments on Aiternariaz late blight of Kerman pistachio in 2 commercial orchard
in Glenn County (sprinkler irrigated) (Exp. plot 1, west).

Infected Blighted Diseased Infected Infected Disease

Treatment’ fruit (%2 fruit (%)° fruit (3)°  rachises (%)° leaves {%)® ~ index =
Control 54.6 a° 12.6 a 67.3 a 67.5 a 90.0 a Z.44 a

Maneb 27.8 b 4.8b 32.5b 20.8b 31.0¢ 0.55 be
Benlate 14.8 be 0.14d 149 ¢ 3.34d 62.1 b 0.98 b

Benlate + Manpeb 143 ¢ 1.9 bed 16.1 ¢ 7.5¢cd 25.5¢ 0.28 ¢

Nordox 9.8 ¢ 2.8 bcd 12.5 ¢ 10.8 bed 31.0 ¢ 0.41 be
Benlate + Kocide 5.8 ¢ 0.% cd 10.6 ¢ 9.2 cd §1.5b 0.79 be
Kecide 101 8.3 ¢c 2.8 bed 1.0 ¢ 17.5 be 4.5 be 0.52 be
Bravo {high)® 4.2 ¢ 3.5 be 7.7 ¢ 3.3d 6.5 ¢ 6.29 bc
Bravo {iow}® §.1¢ 2.3 bed 6.4 c 3.34d 31.5¢ 0.39 be

All fungicides were applied on }7 April, Z2 May, 25 June, and 30 July, except Benlate applied only on 17 Apri] and Maneb
on 22 May, 25 June, and 30 July.

Averages of four replication each of 200 fruits, 30 rachises, and 50 leaves.
Based on five (0 to 4) disease severity categories (see text for details).
Significan .di.f_fel"el_lCES' according to LSO at 2 < 0.05.

oncentration = 545 Tbs and Tow = 3.64 Tbs'product per 100" gallons. of water.
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II. Pome Fruits
a. Biology
1. Pear psylla - Pears

David R. Horton
USDA-ARS, Yakima, WA

Due to resistance and environmental concerns, future
control methods for managing pear psylla, Cacopsylla
pyricola, will attempt to minimize use of insecticides. One
promising avenue of research currently being pursued at
laboratories in Yakima (J. Krysan) and Wenatchee (E. Burts),
Washington, is the use of juvenile hormone analogs such as
fenoxycarb to disrupt diapause of the overwintering
population of pear psylla.

Topical applications of fenoxycarb to the fall
generation of pear psylla cause a termination of diapause,
resulting in an onset of reproductive activities at an
inappropriate time of the year. The effects of fenoxycarb on
other activities, notably dispersal, are less well
understood. Fall dispersal by pear psylla is an important
but incompletely understood phenomenon, and it was of
interest to determine the effects of fenoxycarb on flight
activities of the fall generation. I have developed a
tethering technique that allowed me to compare flight
tendencies in pear psylla exposed to the following
conditions: (1) short-day, field foliage; (2) short-day,
field foliage, topical application of fenoxycarb: (3) short-
day, greenhouse foliage; (4) long—day, greenhouse foliage.
All conditioning was for 7 4 at 20°9C; short-day conditions
maintain diapause, whereas long-days prompt ovarian
development. Greenhouse foliage was included as a contrast
to (dormant) field collected pear.

Each psylla (N > 40 per treatment) was flown 5 times
under laboratory conditions. I monitored 3 responses:
duration of the longest flight {(of 5 flights); average flight
duration; percentage of flights that were "non-trivial" (> 3
minutes in duration).

Results of the experiment indicated that the longest

- flights occurred for psylla retained under optimum diapause
. conditions (short-day, field foliage; see attached figures)
.. Fenoxycarb caused a 51gn1f1cant (P<0.05) reduction in flight
.-duration and a 51gn1f1cant increase in percentage of flights

’that were Ftr1v1al“ (<3 mln) compared to the short-day,

”fleld follage treatment.;,m_
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II. Pome Fruits
a. Biology
1. Lesser appleworm - Apples

D. 0. Hathaway & H. R. Moffitt

. USDA-ARS, Yakima, WA
T. Darnell
- 0SU Coop. Extension, Milton-Freewater, CR

M. Haskett
Washington Dept. of Agriculture, Yakima, WA

The Japanese govermment has requested information on the lesser
appleworm, Grapholita prunivera (Walsh) (Lepidoptera: Tortricidae), as a
quarantine pest of apples from the western United States. The lesser
appleworm has been reported as an occasional pest of apples in the eastern
United States but has rarely been encountered as a pest In the western
regiomn. .
In 1990, we, in cooperation with the Washington Department of

Agriculture, conducted a limited survey for the lesser appleworm in selected
areas of Washington and Idaho. Adults were trapped in 1990 only in the
Bellingham and Snohomish areas of northwestern Washington and only in small
numbers.

In 1991 and 1992, our survey was shifted to the Walla Walla,
Washington/Milton-Freewater, Oregon area where the lesser appleworm had been
studied as a pest of prunes and other fruits in 1948-52 but had not been
considered a pest since. Pherocon 1C traps baited with lesser appleworm
pheromone, (Z)- and (E)-8-dodecenyl acetate, were placed in thickets
composed mostly of wild apple, hawthorn, and rose, each a previously
reported host of the lesser appleworm. In 1992, traps were also placed in
two commercial prune orchards and one wild prume thickert.

Relatively large numbers of lesser appleworm adults ware found in the
area. In 1991, adult males were active from the first week in May through

. late October. Two activity periods were observed with peak catches
. ocecurring the first week of July and the third week of August. 1In 1992,
:.‘males were active from the second week of April again through late October
= (Fig. 1). Three activity periods were observed with peak activity occurring
. during the third week of May, the first week of July, and the first week of
?September "It was earlier reported from the 1948-52 studies that there were
two, and sometimes a partial third, generations in the area.

e 71 Whlle we caught large numbers of lesser appleworm adults in these wild

1992, 'enough lesser appleworm ‘adults’ were ‘reared from apple ‘and hawthorn
rults ‘to establish a- laboratory colony
rea ed_ln.the_laboratory -

;thlckets ‘we found mnoconcéntration of larvae in any of the fruits. In

: To_date four gene?atlons havefffh”



Most of the orchards surveyed wers free of the lesser appleworm but
the insect was detected in a small number of orchards scactered throughout
the major fruit-growing districts of the state. If the lesser appleworm-
free orchard approach 1is wused to meet Japan’s import quarantine
requirements, each orchard would have to be monitored every season and those
orchards in which lesser appleworm is detected would not be considered for
the Japanese market that crop year.
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Il. Pome Fruit
a. Biology

Effects of Temperature Extremes on Codling Moth Mortality:
Potential Alternatives for Quarantine Treatment

Lisa G. Neven
USDA-ARS
Yakima, WA 98902

Codling moth larvae were subjected to initial heat shock treatments
followed by long term coid storage and scored for adult emergence. 5th
instar codling moth larvae were heat shocked for 30 minutes at either
43, 44, or 45°C. Control larvae were not subjected to a heat shock.
Following the heat shock treatment, individual larvae were placed in cups
containing artificial diet with a cardboard flute and stored at +5°C for
up to 28 days. internal control groups {(AMB) were not subjected to cold
storage and were placed directly into the rearing room. Following coid
storage, treatment groups were placed into rearing rooms which were
held at 23°C, 18:6
(L/D), 60% RH.

HEAT SHOCK/COLD STORAGE Treatment groups
w0, EFFECTS ON CM MORTALITY were scored weekly
00 for mortality and
80 Lagend aduit emergence.
E 70 77 CoNTROL The graph shows
5 e W wc the mortality of
g e codling moth [arvae
¥ w from heat shock
%0 alone (indicated by
20 AMB) and the

mortality from heat
shock combined

AE 1D 70 14D 21D 28D . .
DAYSATS'C with varying

durations of cold

storage. The
e . ; : - legend denotes the-
L 'heat shock temperature and controi groups Mortahty was higher. wnth

S -'_--_mcreas:ng duratlon of cold: storage and mcreasmg temperature of heat

':"shock .One: break in the trend: was the high mortality. in the 44.° C heat
-[shock/? day cold store group: ' |s not known why thls result was FEE

Ct V€ .,-lt' IS lrnportant to note that the Ievel of mortahty pUa
_.-was s:g_mflcantly h:gher in the. comblned treatment groups than m e:ther
_-i_the heat shock or cold storage treatments alone : o
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1. Pome Fruits
a. Chemical control with Bt
1. Pandemis pyrusana Kearfott on apple leaves

Jay F. Brunner and L.O. Smith
Washington State University

Tree Fruit Research and Extension Center
1100 N. Western Avenue

‘Wenatchee, WA 98301

BIOASSAY, FIELD-AGED RESIDUES OF BACILLUS THURINGIENSIS (Bt) AGAINST
LEAFROLLERS, 1992. Using a leaf-disk bioassay, different Bt products were evaluated for their
effect on PLR larvae. Bt products were applied to Red Delicious apple trees at their recommended
field rates as shown in Table 1 using a handgun sprayer at 300 psi to the point of drip, simulating a
dilute spray of approximately 400 gallons per acre. Treated apple leaves were collected 1, 3, 5, 7
and 9 days post-treatment. Two punches (2.3 cm diameter) were taken from each of 20 leaves per
treatment on each date. Four punches were placed in a petri dish (Falcon 1006, 50x9 mm). Five
one- to two-day-old leafrolier larvae were placed on the leaf disks and the petri dish lid was put in
place. Ten dishes were used for each Bt product and rate (50 larvae per treatment). Dishes were
placed inside a food storage container with a wet paper towel to maintain a high humidity and kept
at 75°F (#2°F) constant temperature and 16:8 photoperiod. Dishes were examined after 96 and 144
hours to determine larval survival. Data were corrected for untreated mortality using Abbot's
formula.

Percent larval mortality caused by all products declined through the fifth day when results became
variable (Table 1). Javelin gave the highest larval mortality at 1 and 3 days post-treatment,
followed by Dipel, then MVP. MVP at the 3-quart rate gave higher larval mortality at 1 and 3 days
post-treatment compared to the 2-quart rate. The pattern of declining larval mortality for MVP was
similar to that of the other Bt products even though the initial level of mortality was much less.

The short residual life of all Bt products indicates that repeat applications at 7-day intervals during
the period when the pest's susceptible stage is present would be required to achieve acceptable
commercial control.

Table 1. Corrected percent mortality of PLR larvae exposed to field-aged residues of Bt products
using a leaf-disk bioassay method.

Corrected percent larval mortality - 96 hourst

' (days after treatment)
Product Rate form. facre 1 3 5 7 9
Dipel 2X 1 pound 51.1b 39.1a 37.80 16.2ab 42.5b
Javelin 1 pound 80.0c 50.0a 29.5b 32.4b 22.5ab
MVP 2 quarts 11.1a 26.1a 9.1ab 5.4ab 35.0b
MVP 3 quarts 37.8b 32.6a 25.0ab 0.0a 0.0a

Corrected percent larval mortality - 144 hours!
(days after treatment)

Product _ Rate form. facre 1 3 3 7 5
Dipel 2X 1 pound 57.1b 41.3a 37.5b i7.2a 45.9b
Javelin 1 pound 90.5¢ 52.2a 30.0ab 24.1a 32.4ab
MVP 2 quarts 14.2b 32.6a 7.5ab 3.4a 35.1ab
MVP 3 quarts 40.5a 43.5a 32.5ab 0.0a 5.4ab

1 Means in the same column and days after treatment with the same letter not significantly
:d]ffer it (p=0 05 Student-N Keuls). - -




1. Pome Fruits
a. Biological Control
1. Pandemis pyrusana Kearfott and Choristoneura rosaceana (Harris) on apple

| Jay F. Brunner
- Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801

Leafroller larvae were collected from different orchards in spring (late April-early May) and again
in summer when mostly late instar larvae were present (Late July and early August). The
collection sites are given in Table 1 along with a crop description and management type. Pandemis
leafroller (PLR), Pandemis pyrusana Kearfott, and obliquebanded leafroller (OBLR),
Choristoneura rosaceana (Harris), larvae were returned to the laboratory, placed on bean diet in
individual cups and kept in constant temperature (75 °F) and long day photoperiod of 16:8. Cups
were examined twice a week and stages and status recorded until all had emerged as adult
leafrollers, parasites or died. Parasites were placed in alcohol for later identification.

Table 2 gives the number of leafroller larvae collected at each site, the number which emerged as
adult leafrollers, and the number parasitized by different kinds of parasites. The level of parasitism
in spring was very low at all locations, 0 to 13%.

In summer parasitism levels were higher at all sites monitored and were especially high at two sites

where an ectoparasitic Eulophid was detected for the first time attacking leafroller larvae (Table 2). |
PLR larvae parasitized by the ectoparasite were found during routine sampling to determine
parasitism Jevels in several apple orchards. The unknown ectoparasitic Eulophid was identified by
M. E. Schauff (Systematic Entomology laboratory, USDA, Beltsville) as Colpoclypeus florus
(Walker), which represents a new North American record for the genus and species and a new host
record for C. florus. C. florus constituted the majority of parasitism, 74 and 78%, in two orchard
blocks at the Washington State University Tree Fruit Research and Extension Center (TFREC).

Colpoclypeus florus (Walker) is a gregarious ectoparasitoid of leafrollers in Europe, often being
mentioned as the most common and important natural control in orchards and other crops. In the
Netherlands C. florus parasitizes larvae of several leafroller species in apple orchards and survives
control programs based-on insect growth regulators. In Germany C. florus along with Meteorus
ictericus and Apanteles atar (Ratz.) parasitized up to 80% of Adoxophyes orana in apple orchards
treated with the insect growth regulator fenoxycarb,

+ €. florus seems to be a better biological control agent in warm climates and thus may prove to be
... very successful in eastern Washington. C. florus has a sex ratio in favor of females which can
~adjust the clutch size depending on host size as well as the sex ratio of a brood. Table 3 gives the
number of field-collected PLR larvae from which adult C. florus were reared, the percentage of
~ males and females and the average nimber of adults produced per parasitized PLR larva. The
. average number of adult C. florus per leafroller larva was 13.5+1.02 (mean*SE). The greatest
wmber of C. florus reared from a single field-collected leafroller larva was 57, 23 males and 34
emales. C. florus has been successfully reared in the laboratory on PLR and OBLR larvae.

Another parasite that has been rarely observed in recent years is a species of Trichogramma. This
¢g parasite was observed attacking 17.4% (38 of 219) of egg masses found in an unsprayed apple
rchard near Wenatchee, This parasite has not been identified, but a reasonable guess would be
czgg;'amma Dlatneri. 1tis being reared in the laboratory on PLR and OBLR eggs and eggs of
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Table 1. Site descriptions where leafroller larvae were collected for determining parasitism levels.

Site Location Crop Management type

TFREC Wenatchee Apple unsprayed

Birchmont Wenatchee Apple soft pesticide/unsprayed

Marley Yakima Apple conventional -
WSU Pullman Apple feral trees

Davis Milton-Freewater Apple conventional/non-bearing

BF Milton-Freewater Apple semi-abandoned -
Baneck Milton-Freewater Apple conventional

Wondra Milton-Freewater Apple abandoned

Table 2. Leafroller larvae collected from different sites in 1992 and the results of rearing to
determine levels of parasitism.

Locations: Spring 1992 Parasitism

Site ID No. larvae  PLR  C. florus Apanteles Tach. Other  %para.

PLR sites _

TFREC 21 86 75 0 0 0 0 0.0

TFREC 5 100 74 0 0 0 1 1.3

TFREC 24 87 75 0 0 0 0 0.0

Birchmont 4Feast 92 89 0 1 0 0 1.1

Birchmont 4Fwest 51 47 0 0 0 0 0.0

Birchmont 1A 73 64 0 1 0 0 1.5

Marley 63 43 0 0 0 4 7.7

OBLR sites

WSU 100 72 0 0 0 0 0.0

Davis 100 84 0 0 0 0 0.0

BF 31 22 0 0 0 3 12.0

Baneck * 100 41 0 0 0 0 0.0 |

Wondra 37 17 0 0 0 2 10.5

Locations: Summer 1992 Pargsitism

Site ID No. larvae  PLR C. florus Apanteles Tach. Other %para. |

PLR sites |
- TFREC 5 52 11 38 0 0 2 78.4 |

TFREC 24a 59 9 40 0 2 0 82.3 |

TFREC 24b 109 32 67 0 2 0 68.3

Birchmont 4Fwest 78 63 0 0 12 0 16.0

Birchmont 1D1 81 46 3 4 11 1 292

Birchmont 1D2 71 42 6 6 12 1 37.3

* low sarvival level of leafroiler larvae probably due to use of Bt products in the orchard prior to larval collections.

Table 3. Data on Colpoclypeus florus reared from pandermnis leafroller larvae collected from two
unsprayed apple orchards in Wenatchee.

Colpoclvpeus florus
Number of leafroller larvae % male %_fernale Ave. no. adults
85 28.2 71.8 13.5£1.02




Pcome Fruits
Biological Control
Spider Mites and Apple

Coexistence of Zetzellia mali (Acari: Stigmaeidae) and
Phytoseiid Mites in Biological Control Systems for Apple
Pest Mites

Tan MacRae and Brian Croft
Dept.. Entomology
Oregon State University
Corvallis, OR 97331-2907

Zetzellia mali, an egg predator, is the most important
non-phytoseiid acarine predator of phytophagous mites. It
has been sugested, however, that its presence could dilute
the bioclogical control effort of phytoseiids if the two
groups are present at low prey levels and therefore it
should be suppressed at these times.

Field data do indicate that Z. mali does have a negative
impact on phytoseiid populations but that this impact is
greater on some species of phytoseiids than others. 1In an
apple system conating two phytoseiids, Typhlodromus pyri was
less heavily affected by the presence of Z. mali at low prey
densities than was M. occidentalis. M. occidentalis was, in
fact, eventually displaced by Z. mali while the combination
of T. pyri and Z. mali continued to provide satisfactory
biological control of Spider and Apple Rust Mites.

Laboratory trials indicate that the differential impact
of Z. mali cn the twoc phytoselid species may be due to a
difference in the oviposition locations of the phytoseiids
and the foraging strategy of the stigmaeid. The use of Z.
mali in biological control systems with phytoseiids at low
prey densities may, therefore, be possible with appropriate
management.
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ITI. Pome Fruits
¢. Biological Control
1. Pear Psyllia - Pear

Bradley 5. Highee
Thomas R. Unruh
USDA-ARS
3706 W. Neb Hill Blwvd.
Yakima, WA 98902

Pesticide Bioassays on Pear Psylla Predators

Mortality of the predators Deraegcoris brevis and Anthocoris
melanocerus, and the parasite Trechnites ipsidious, on foliar residues of
pesticides and soaps at field rate, 25% of field rate, and 400% of field
rate, is consistent with the observation that these beneficials are absent
in conventionally managed orchards (moderate to heavy synthetic pesticide
use) and are relactively abundant in orchards under "gsoft” management.

All three conventional pesticides tested resulted in high mortality
(>40%) of the beneficials at field rates or higher (Fig. 1). D. brevis
showed more tolerance to thiodan and azinphosmethyl. Azinphosmethyl caused
the least mortality of the synthetic pesticides examined.

Both predators survived well in all soap bicassays while the parasite
was very susceptible to the two laundry detergents at field rates or higher
(Fig. 2). The insecticidal soap M-PEDE caused low mortality at all rates
under these conditionms.
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II. Pome Fruits
¢. Biological Comtrol
1. Pear Psylla - Pear

Bradley S. Higbee
Thomas R. Unruh
USDA-ARS
3706 W. Nob Hill Blwd.
Yakima, WA 98902

Relative Efficacy of Natural Enemies of Pear Psylla

Field releases of Anthocoris melanocerus and Anthocoris nemoralis
significantly increased Anthocoris species above background lewvels within
seven 4-tree randomized blocks. With Deraeccoris brevis releases, levels
of D. brevis were nearly as high in the background as in their release
trees. A moderate density of generalist predators (Lacewings, Lady Beetles)
also contributad to background levels of predators.

The effects of the three predators on psylla population trends, in
this early season (early April - late May) study, are summarized in
Figures 1-2. 1In contrast to a 1991 study, no significant reduction of egg
density could be ascribed to released predators. Young psylla nymphs were
reduced by 30% ten days after the first release and by 85% after the second
releaase by both species of Anthocoris but were not significantly different
from controls in Derseocoris release trees. A similar trend was evident for
large psylla nymphs and at later dates for adult psylla. The lack of effect
of Deraeccoris releases probably occurred because this predator occurred in
the field independent of our releases and we were able to release at omnly
cne-fourch the rate of the Anthocoris species. Thus, our releases wers
inadequate to raise Deraegcoris above background levels.

Levels of the parasite, Irechnitas insidious, were assessed by
dissection of nymphs and were similar in all blocks with 40-50% parasitism.

This study demonstrates that the effects of Individual predators on
suppressing pear psylla can be quantified wusing mass releases Iinto
individual trees.
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1I. Pome Fruits
<. Biological Control
1. Pear psvlla, pear

Steven R. Booth
I.C.M.I., Inc.
Box 164 Okanagan Centre, B.C.

THE POTENTIAL OF FILBERT HEDGEROWS TO AUGMENT PEAR PSYLLA NATURAL
ENEMIES

This study assessed the potential of filbert hedgerows to augment
pear psylla natural enemies in three orchards of differing vegetaticnal
setting. The major objective was to determine the roie of filbert
hedgerows relative to the surrounding vegetation and distance from the
orchard perimeter in determining abundance of arthropod generalist
rredators in pear.

A hedgerow consisted of two small potted filbert trees placed next
to each of four adjacent pear trees. Hedgerows were established during
early May at three distances from the orchard perimeter (rows 1, 7, and
15). An untreated control plot was located next to the hedgerow-treated
plot. To detect affects of distance from the orchard perimeter, both
hedgercw-treated and control plots were partitioned into five subplots
(rows 1&2, 3-5, 6-8, 10-12, and 14-16). Generalist predators and their
pear psylla or filbert aphid prey were sampled at weeklv intervals.

At all orchards, predators were more abundant on filbert than
pear. Disregarding effects of season or distance from orchard edge,
total mumber of predators were more abundant in the hedgerow-treated
than in the untreated control plot in two orchards, but species often
responded differently. Effects of distance from orchard perimeter
wvaried according to species, treatment, or host tree. In untreated
pears, some predators were less-abundant at greater distances from the
orchard perimeter, but this trend was not as apparent in the hedgerow-
treated pears. On the filbert hedgerows, some predators (e.g., D.
brevis adults) were more abundant when furthest from the orchard edge.

At each hedgerow, total predators showed seascnal dynamics which
resembled, but lagged behind those of the filbert aphid. Psylla
densities remained low and seasonal trends did not resemble or
- anticipate those of the predators. Comparisons of predator seascnal

~ dynamics among three host types (filberts, immediately adjacent pear,

: " and pears in neighboring rows) suggest that predators dispersed from
i filberts: mostly to immediately adjacent pears. Preference for and

r_i'\ovement among: host types can also be inferred for each species from its

relatzve ‘abundance on the host trees at each orchard and sample date.
Although the filbert hedgerows did not substantially augment

generallst predatdrs in pear, these preliminary trials generated

considerations for future studies. ' Filbert aphid density rather than

vegetatlon .;'__settmg or distance from the orchard edge appeared to be

> maj tor determlmng predator aburidance on filbert hedgerows.

"vement -among: the' hedgerows and pear trees was also -

: ::'part by filbert aphid: density.: Mid-season predator

t_ from hedgerows to pear mlght be enhanced by higher densities of
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II. Pome Fruits
d. Chemical control

1. Campvlomma verbasci Meyer on 'Red Delicious'

Michael E. Reding and Elizabeth H. Beers
Washington State University Tree Fruit Research and Extension Center, 1100 N. Western
Avenue, Wenatchee, WA 98801.

Timing of Chemical Applications for Control of Campylomma verbasci Meyer on Red
Delicious

Until recently Campylomma has been a sporadic pest in Washington State, now it
is relatively wide spread. Control of this pest has been rather hit and miss. Some
growers that did not notice Campylomma until late in the spring would spray and still
have unacceptable damage levels. This suggested that timing of chemical applications
may be very important. In this experiment we examined the effect of timing on the
degree of Campylomma control. Lorsban was chosen because it is known to be effective
against Campyviomma and has other potential uses during prebloom (leafrollers).

Two different tests were conducted, each in a different orchard. The test 1
orchard contained 'Red Delicious' = 2 m tall, test 2 contained 'Red Delicious’ £ 2.5 m tall.
The experimental design was randomized complete block in both orchards. Test 1 had 6
treatments and 4 replications (3 trees per replicate); test 2 had 4 single tree replicates per
treatment and 10 reatments. Treatments in both tests, were applied to the point of drip
with a handgun sprayer operated at 240 psi. Per acre application rates were based on a
400 gal/acre solution. Nymphs were sampled by limb-tap onto 245 cmx 45cm (18 in. x
18 in.), black cloth ray. In both tests 1 tap per tree was made (3 taps per replicate in test
1). Fruit evaluation was conducted after hand thinning in test 1, before hand thinning in
test 2 and before fruit harvest in both tests. Forty apples per tree (or every apple on trees
with less than 40 apples) were examined at both evaluation times for both tests. Fruit
with one sting or more were, considered culls.

In test 1, nymph populations and damage were moderate (table 1). Post-treatment
nymph densities were significantly lower than controls for most sampling dates. All
pesticide treated blocks had significantly less damage, at preharvest, than the untreated
control. The full bloom Carzol application was the only treatment, other than the control,
to have greater than 1% damage (1.46%) (table 1). However, damage in the full bloom
Carzol treatment was not significantly different from the Lorsban treatments (table 1). In
test 2, nymph populations were high and damage was moderate (table 2). With the
exception of the Sevin XLR plus treatment, post-treatment nymph densities were
significantly lower than controls for most sampling dates (table 2). Damage levels in the
Sevin and M-PEDE (two application) treatments were not significantly different than the
control. Lorsban and Thiodan applied at pink and Carzol applied at full bloom provided
the best control (table 2). M-PEDE (three applications pink, full bloom and petal fall)
and 50% field rate Carzol at pink treatments, also provided very good control while the
. 100% ﬁcld rate CarzoI at pink and Diazinon at pink treatments provided adequate control

(tablc 2)
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Table 1. 1992 Campylomma control, Lotshan timing comparison.

Rate/ Timing Campylomma/Tap by Date Percent culled fruit

‘Treatmen! Acre Date Applied 1-Apr  7-Apr 15-Apr 22-Apr 30-Apr 7-May 13-May 20-May 16-Jun  B-Sep
”rsban 4E & Qil 3 pt HIG (21 Mar) 0.00 a 0.00 b 017 b 067 b 1.67bc 167 be 042bc 1,00 be 208bc 083b
Lorsban 50W 31 HIG (21 Mar) 0.00 a 0.00 b 067 b 133 b 358ab 2420 167b 1.83 ab 3.13b 062 b
Lc_rsban 50w 3b TC (30Mar) o000a 000b 017b 017b 092c¢ 167bc 042bc 075 ¢ t46bc 042 b
" Lorsban 50W 'I 31 7 PK (03 Apr) 0.17 a 0.00b 008 b 033 b 092c¢c 1.08bc 008c¢c 0.25 ¢ 1.04 ¢ 083 Db
(__Jai'.zoi 925pP 1l FB (13 Apr} 0.7 a 0.56a, 033b 0.25 b 008 ¢c 0.08 ¢ c08 c 0.25 ¢ 146 bc 146D
Ljﬁ!reated control 008a 083a 142a 429a 483a 442a 333a 2.08 a 854a 562a

Table 2. 1992 Campylomma control, chemical application comparison.

Means within columns followed by the same letter are not significantly different (P< 0.05; Waller-Duncan k-ratio t-test, k-ratio = 100).
Note*: HIG (balf inch green), PK (pink), TC (tight cluster} and FB (full bloom).

Campylomma/Tap by Date

Test 2 Rate/ Data Percent culled fruit
Treatment Acre Applied 3-Apr  B-Apr 15-Apr 22-Apr 30-Apr 7-May 13-May 21-May 17-Jun  4-Sep
Sevin XLR Plus 1 qt 4-Apr 3.75 a 025b 050ab 500a 350a 525ab 325b 250ab 6.25 bc¢ 7.64 a
M-PEDE 1% 4, 13 Apr 250 a 126 b 0.00 b 125b 275ab 2.75bc 3.00b 1,50 ab 813 b 6,45 a
M-PEDE 1% 4, 13,23 Apr 225 a 0.75b 050ab 325ab 025¢ 025¢ t75bc 025D 313 bed 0630
: _Lorsban 50W 31ib 5-Apr 250 a 0.00 b 0.00 b 0.00 b 025 ¢ 0.00 c 000 c 1.00ab 0.00 d 0.00 b
:_Carzol 92SP 1lb 5-Apr 2.75 a 0.50 b 025 b 050 b 050 ¢ 0.00 ¢ 0.25¢ 075 ab 0.63 d 1.27 b
-f_CarzoI 925p 11lb 13-Apr 3.00 a 7.25 a 000 b 0.00 b 0.00 ¢ 0.00 ¢ 000¢ 075 ab 5.00 bed 0.00 b
Carzol 925P 05 ib 5-Apr 375 a 1.00 b 0.25 b 1.00‘b 0.00 ¢ 0.00 ¢ 0.00¢c 1.00ab 3.75 bed 063 b
Diazinon 50W 4 b 5-Apr 250 a 0.00 b 0.00 b 075 b 125bec 200 bc 100bc 075 ab 313 bed 1.25b
Thledan 50WP . 3 tb 5-Apr 3.25 a 0.00 b 000 b 0.00 b 025 ¢ 1.00 ¢ 0.25¢ 075 ab 1256 ed 000D
Untreated conlrol 300a 200ab 175a 550 a 4.75 a 7.50 -a 8.75 a 3.25 a 13.75a 687 a

Means within columns followed by ths same ietter are not signilicantly different (P<0.05; Waller-Duncan k-ratio t-test, k-ratlo = 100),




Jrade Name

Carzol 925pP

Diazinon SOW

Sevin XLR Plus

M-PEDE

Lorsban

Thiodan SOWP

Common Name

Carzol

Diazinon

Sevin
nsecticidal soap
Lorsban

Thiodan
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Chemical Name

Carbaryl

Chlorpyrifos



I1. Pome Fruits
d. Chemical Control

Gilbert V. Chambers

Exxon Research and Engineering Company
P. 0. Box 4255

Baytown, Texas 77522

CURRENT AND POTENTIAL ACTIVITIES TO IMPROVE
THE DEFINITIONS QF HORTICULTURAL MINERAL OILS

Attempts have been made in the past to improve the definition of horticultural mineral oils.
Several classification systems have been previously proposed which include the terms,
"classified", "superior™ or "narrow range”. Improvements in the definitions of horticulturai
mineral oils are needed to aid the grower in the selection of horticultural mineral oils for
both safety and effectiveness. Both published information and state spray guidelines
commonly provide insufficient definitions of horticuitural mineral cils. The grower is not in
a position to make an informed decision concerning the selection of an horticultural mineral
oil based product.

Meaningful factors in the selection of the horticultural mineral ol for safety and
effectiveness are {1) molecular size, (2} molecular shape and (3) EPA Registration. How
big are the hydrocarbon molecules? What are there shapes? Is the product supported by
toxicological and other safety data for EPA registration? The definition of molecuiar size
becomes the principal question. Paraffinic hydrocarbons are the desired shape being more
effective and supported by the re-registration process. Also, EPA/state registrations are
being actively pursued.

Current activities relative to definitions .will be reviewed, including activities by the
Horticultural Spray Oil Task Force and the ASTM E35.22, Pesticide Formulations and
Application Systems Subcommittese. Also, current and potential methods of defining
molecular size will be reviewed. The purpose of this presentation is to encourage your
involvement in improving the definition and description of horticultural minerat oils in your
publications and in state spray guides.




II. Pome Fruits
d. Chemical Control
1. Typhlodromus occidentalis on apple

Elizabeth H. Beers
Tree Fruit Research & Extension Center
Washington State University
1100 N. Western Ave.
Wenatchee, WA 98801

Effect of One-Tenth Field Rates of Asana Applied at Various Times During the Season on
Typhlodromus occidentalis. In the past, the use of pyrethroids on apple has been discouraged in
Washington because of their extreme toxicity to the primary mite predator, Typhlodromus
occidentalis. Not only was initial mortality high, the suppressive effect extended through the
season of application, and sometimes into the following season. This caused a resurgence of
various phytophagous mite species, including the European red mite, twospotted spider mite, and
the McDaniel spider mite. However, past tests were performed at either full or half rates,
whereas efficacy against target pests can be achieved in some cases at lower rates. Increasing
problems with resistance development in two of the major lepidopteran species attacking apple
{(codling moth and Pandemis leafroller) have led to the re-exploration of pyrethroids as a possible
means of insect control. This, plus its efficacy on leafminers, may provide some flexibility for
the early season program.
This experiment was conducted in a mature Delicious' orchard. The trees were ca. 2-2.5
m in height and were irrigated with undertree impact sprinklers. The experimental design was a
randomized complete block, with blocks assigned on the basis of pre-treatment populations of 7.
occidentalis. There were four single-tree replicates per treatment. Each set of 16 trees used for
each timing was separated from another set by at least one buffer row. Each tree used within the
row was separated by at least one buffer tree from another treated tree, with the exception of the
half-inch green treatments. Treatments were applied with a handgun operated at ca. 250 psi.
The spray solution was applied to the point of drip. The half-inch green treatments were applied
on 24 March; the pink treatments were applied on 4 April; the first cover treatments were applied
on 13 May; and the mid-June treatments were applied on 16 June. Mite samples were taken
within 24 hours before the treatments were applied and at ca. weekly or bi-weekly intervals
thereafter. Twenty leaves were selected randomly from throughout the canopy (10 buds/tree
before leaves expanded), up to the point which could be reached from the ground.
There were essentially no tetranychid mites on the experimental trees, either before or
after reatrnent. The only phytophagous mite species present was the alternate prey of T.
occidentalis, apple rust mite (Aculus schlechtendali). Apple rust mites were present at low to
moderate levels throughout the test and provided sustenance for substantial numbers of 7.
occidentalis during the test. Asana applied at half-inch green resulted in T. occidentalis
populations that were significantly lower than the check from the time of treatment until 22 June.
However, recovery of the T. occidentalis population was substantial by mid-June (>1/leaf), even
though the peak population was lower than the check. Asana applied at pink resulted in T.
.-+ occidentalis populations that were suppressed (in comparison to the check) until late August,
.. although they exceeded 0.20 T occidentalis/leaf from 22 June to 3 August. In the first cover
. timing, the total post-treatment period of suppression by Asana extended through 10 August. 7.
. occidentalis populations were <=0.4/leaf during the entire season. However, the peak population
i in the check was lower than in the first two sets of treatments (ca. 2/l¢af). Pretreatment
. populations of T occidentalis in the mid-June timing were high in all plots and declined after
_treatment, even in the untreated check, althou gh they declined to a greater degree in the Asana
-and Lorsban plots. T. occidentalis populations in the Asana treatment never reached 0.1/leaf
‘after treatment; however, the means for the Asana treannent were not 51gmﬁcanﬂy different than
ithose for the standard material, Lorsban, :
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II. Pome Fruits
d. Chemical control
1. Twospotted spider mite (Temranyuchus urticae) and apple

Elizabeth H. Beers and Astrid Andersen
Tree Fruit Research and Extension Center
Washington State University
1100 N. Western Ave.
Wenatchee, WA 98801

Differential Mortality of Stages of of Twospotted Spider Mites from Agri-Mek Residues on
Apple. Field-aged residues of avermectin were bioassayed with twospotted spider mite
(Tetranychus urticae) to determine if mortality varied among different age classes of mites.

Four apple trees (cv. Delicious) were sprayed on 17 July 1992 with a tank mixture of avermectin
B, (Agri-Mek 0.15EC) and superior spray oil (Volck Supreme Oil) at a rate of 39 ml and 236 ml
per 25 gallons water, or 0.025 1b ai/acre avermectin and 0.25% oil. At the same time, four trees
of the same cultivar were tagged, but left as unsprayed checks.

Ten mid-shoot leaves were collected from the trees at 14, 21, and 28 days after treatment.
A 2-cm disk was punched from each leaf, and floated bottom side up in a jelly cup of distilled
water. A piece of cellucotton was placed in the bottom of the cup helped to stabilize the leaf
disk and prevent it from touching the sides of the jelly cup. Ten mites of the appropriate age
class were transferred from a 7. urticae colony reared on bean plants to the underside of the leaf
disks. The age classes were: eggs; larvae; protonymphs and deutonymphs; and adults. The
mites were held at ca. 22°C for 72 h, at which time mortality was evaluated, with the exception
of eggs, which were evaluated after 7 days. Mites in the jelly cups were classed on the basis of
their response to gentle prodding with a camel hair brush. The first three classes applied only to
mites found on the leaf at the time of evaluation, viz.,: alive (able to move one or more body
lengths); moribund (capable of moving legs or very localized movement only); dead (no
movement). The fourth classification was run-off, which applied to mites not found on the leaf
disk. These mites were not included in data analyses.

Each age class put on avermectin-treated leaves was duplicated on a set of ten untreated
leaves. The mortality on these leaves was used to calculate the corrected percentage mortality
using Abbott's formula (Abbott, W. S. 1925. J. Econ. Entomol. 18: 266-267):

Corr. % mort.= (X-Y)/X))*100

where X = % living in the check, Y = the % living in the treated plot, and X-Y = the % killed by
the treatment.

S At 14 days post-treatment, mortality of all age classes was below 75% (Fig. 1). The level
Liof mortahty was highest for larvae and adults, and lowest for nymphs and eggs. Eggs are known
.+ ‘notto be very susceptible to avermectin, and this is confirmed by these data. However, the high
-'_‘:;mortahty among adults and larvae is more difficult to explain. Unless there are physiological
'.__dlffcrences among the motile age classes, it is expected that susceptibility would decrease with

_ age or size, thus adults should be the least susceptible to avermectin. However, in this test,
adults and larvae were consistently the tost suscepnble to avermectin, and nymphs appeared to
¢ the least susceptlblc of the monle stages _:' I
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Figure 1. Mortality of various stages of twospotted spider mite when challenged with residues of Agri-Mek on apple, 1992.
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II. Pome Fruits
d. Chemical control
1. Twospotted spider mite (Tetranyuchus urticae) and apple

Elizabeth H. Beers and Astrid Andersen
Tree Fruit Research and Extension Center
Washington State University
1100 N. Western Ave.
Wenatchee, WA 98801

The Effect of Leaf Age on the Length of Residual Activity of Agri-Mek in Apple Foliage as
Determined by Twospotted Spider Mite Mortality. This study was conducted in a mature
‘Delicious’ orchard at the Tree Fruit Research & Extension Center in Wenatchee, Washington. A
cohort of leaves (the most recently expanded leaf on a vigorous vegetative shoot) on 10 trees was
tagged on 5 May. The meatment arrangement was a 3x3 factorial. The first factor was leaf age
at ime of spraying (2, 6, or 12 weeks, or 19 May, 16 June, and 28 July, respectively). The
second factor was pesticide treatment (Agri-Mek 0.15EC 11 g ai/acre plus 0.25% Volck
Supreme Oil; Vendex 4L 454 g aifacre; and an untreated check). Treamments were applied with a
handgun sprayer operated at 250 psi to the point of drip.

The residues were bioassayed ca. weekly from 7 days after treatmuent through 1 Sept.

Ten leaves were collected on each bioassay date. A 2-cm leaf disk was cut from each leaf and
floated upside down in a jelly cup of water and cellucotton. Ten adult female TSM were loaded
on each leaf disk and evaluated for mortality after 72 h at 25°C. Dead and moribund mites were
classed as dead, and mites that were not found on the leaf disk were not included in analyses.
Treatment mortality data were corrected for check mortality with Abbott's formula.

Among the Agri-Mek-treated leaves, there were striking differences in the residual
mortality patterns of the 2, 6, and 12 week-old leaves (Fig. 1A). Leaves sprayed when 2 wk old
produced high levels of mortality (>90%) up to 45 days after treatment. Leaves sprayed when 6
weeks old produced high levels of mortality up to ca. 21-31 days after treatment. Leaves
sprayed when 12 weeks old had low initial (7 days post-treatment) rates of mortality (<70%),
which declined rapidly thereafter. The rate of declining mortality of mites challenged with
Vendex residues was roughly the same regardless of leaf age at time of spraying (Fig 1B). Initial
mortality was ca. 8§4-93%, with a sharp drop at 14 days (20-56%).

The differing residual mortality pattems of these two materials appears to be a function
of their mode of action. Agri-Mek is absorbed into the leaf, providing a reservoir of toxicant, but
surface residues disappear quickly. Thus, this material is not subject to the same factors that
would affect surface weathering which is common to most pesticides (precipitation,
volatilization, photodecomposition). On the other hand, residual activity is greatly influenced by
the initial absorption of material in the leaf. Factors that appear to affect absorption are
primarily leaf surface characteristics (waxiness, pubescence) and adjuvants that aid in
penetration of the leaf epidermis. As apple leaves age, factors such as high light intensity or
water stress episodes probably induce changes that decrease penetration or absorption {(e.g.,
thickness of wax layer).

Loore oo 'This study may elucidate some of the variability that has occurred in past tests with Agri-
.- Mek. Observations indicated that it was more effective on pear than on apple, although is was
. speculated that the mite species predominant on pear (twospotted mite) was more susceptible
: than the predominant species on apple (European red mite). The importance of the tree species
- (probably related to leaf surface characteristics) as opposed to mite species in determining the
.field performance of this material was pointed out by Beers et al. 1990 (J. Econ. Entomol. 83:
-961-964). The current test points out clearly that the time of application is also a critically
‘Important factor in the resulting field performance.
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1I. Pome Fruits
d. Chemical control
1. Twospotted spider mite (Tetranyuchus urticae) and apple

Elizabeth H. Beers and Astrid Andersen
Tree Fruit Research and Extension Center
Washington State University
1100 N. Western Ave.
Wenatchee, WA 98801

Effect of Adjuvants on the Length of Residual Activity of Agri-Mek in Apple Foliage as
Determined by Twospotted Spider Mite Mortality. This study was conducted in a mature
"Delicious’ orchard at the Tree Fruit Research & Extension Center in Wenatchee, Washington.
The four treatments (Agri-Mek 0.15EC 11 g ai/acre; Agri-Mek 0.15EC 11 g ai/acre plus 0.25%
Volck Supreme Oil; Agri-Mek 0.15EC 11 g ai/acre plus Sylgard; and an untreated check) were
applied on 1 Jun. Treatments were applied with a handgun sprayer operated at 250 psi to the
point of drip. Ten leaves were collected on each bioassay date. A 2-cm leaf disk was cut from
each leaf and floated upside down in a jelly cup of water and cellucotton. Ten aduit female
twospotted spider mites were loaded on each leaf disk and evaluated for mortality after 72 h at
25°C. Dead and moribund mites were classed as dead, and mites that were not found on the leaf
disk were not included in the analyses. Post-treatment assays were collected at ca. weekly
intervals. Treatment mortality data were corrected for check mortality with Abbott's formula.

The mortality on leaves sprayed with Agri-Mek without any adjuvant declined rapidly
and was unacceptably low by 14 days post-treatment. The addition of oil to Agri-Mek increased
the length of effective residues (>90%) to 28 days, with relatively high levels (>80%) until 63
days post-treatment. With the exception of the first bioassay, the mortality in the Agri-Mek plus
Sylgard treatment was 100% until 46 days after treatment and remained relatively high (>80%)
until 88 days post-treatment. The value of an adjuvant used with Agri-Mek on apples for mite
control is clearly indicated. Both oil and the organosilicone adjuvant prov1dcd an increase in the
length of effective residues.

Many of the past tests in Washington with Agri-Mek on apples have been done without
an adjuvant. This study shows clearly the importance of an adjuvant on the field performance of
this materjal. However, oil used as an adjuvant cannot correct the sharp decline in mortality
when applied late in the season (Beers er al. 1990, J. Econ. Entomol. 83: 961-964). Further
studies will be done to test the organosilicone adjuvant for improvement of late-season
performance.
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; Pome Fruits

a. Chemical control
Apple ermine moth ¥Yponomeuta malinellus on apple

Ernest C. Bay
WSU Puyallup REC, Puyallup, WA

and

Win Mclane
USDA, APHIS. ANGB, MA

The apple ermine moth, Yponomeuta malinellus has been a
seriocus regulatory problem for the pacific northwest appie
nursery industry since it was first discovered established
in Bellingham, Washington, in 1985. Until now,
overwintering, hibernacula-protected, necnate, larvae have
resisted all contrcl attempts. Recent series of
experinents have demonstrated that both repeated cover
sprays, and single, selected superior oil- -insecticide
combinations, can provide 100 percent regulatory control
of overwintering larvae. Earlier results using these
methcds were misleading due to the extraordinary, 30 plus
days, post treatment evaluation periecd required to
establish mortality.

The first indication of need for delayed mortality
readings came in January, 1991, when common sprayed AEM
hibernacula held in a protected environment were compared
with others left in the fisld. One hundred percent AEM
mortality occurred within 16 days on asana-oil sprayed
branches, kept under dry, cool, cover, compared with no
mortality, and only 64 percent apparant morbidity, in the
field. A repeat spray of remaining AEM hibermnacula then
left afield for .an additional 33 days gave 100 percent
control. TOD¢cal swalb treatnents of individual Hibernacula
and, eventually, single and dual commmercial leaf drop
spray applications made at Buckley, Washington, gave
similar results (Table 1). Mistblower sprays of 4 percent
0il, combined with 2 oz per 100 g asana, were made 5 weeks

- apart, and results were determined 7 weeks after the

. initial spray.

. During the summer, 1992, replicated, caged tree
- ‘experimeénts were made Wth repeated 14-dav interval cover
. sprays between June, 1%, and August, 28. Materials
“included  Guthion, Asana Asana with oil, Pageant DF, and
Dursban’ Turf with oil. Results, onn September 10, were 100
“percent mortality for all treatments except Asana, 94
. i.percent, and Pageant DF, 87 percent (Table 2). As 1991
- ‘studies demonstrated neither Guthion nor Asana to have an
effective single spray residue beyond 7 days, it would
appear that repeated cover sprays of these materials may
eventually penetrate hibernacula with delayed mortality.
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Table 1. Neonate larval mortality within oil/Asana+*
sprayed apple ermine moth hibernacula 7 weeks post spray. ,
Sumner, WA, 1992.

No. Hibernacula . % Batch
Sprays w/live, dead larvae, empty Mortality
Single spray
92/10/30 0 23 7 100%
Dual Spray A
92/10/30 + 0 31 9 100%
92/12/05
Check 28 6 5 17%

*Superior oil 4%, Asana 2 oz/10Cgal

Table 2. Apple ermine moth hibernacula recovery and
neonate mortality following successive cover sprays.
— Puyallup, Wa, 1992. : .

Hbncula Ebncula Neonates %
Treatment laid recovered alive dead Mort.
cuthion 6 6 0 6 100%
Asana BE2% 31 2 29 94%
Asana/oil 17 i2 0 12 100%
Pageant DF 19 15 2 13 87%
Dursban .
Turf/oil 19 8 0 8 1060%
Check 87 48 37 9 18% )

. * Single tree accounted for 37 hibernacula -




| ll. Pome Fruits
t | d. Chemical Control
. 1. Pear Psylla: Pear

Peter H. Westigard and Richard J. Hilton
Southern Qregon Experiment Station
569 Hanley Read '
Medford, Oregon 87502

PREBLOOM CONTROL OF PEAR PSYLLA WITH FENOXYCARB AND PYRETHROIDS.
in this test we compared two pyrethroids, Asana and Danitol, in the standard timings
to a program using the IGR fenoxycarb applied at the delayed dormant and the pink
bud pericds. The dormant timing of spray oil was deleted from the fenoxycarh
program.

Materials were applied by airblast sprayer set to defiver 250 gpa to a 5.5 acre biock
of mature pear trees, c.v.Bosc and Bartlett. Each material was applied to 3 replicates
each approximately 1/3 acre in size arranged in a randomized biock design. In the
conventional program, horticuitural spray oil was applied at the rate of 4 gal/acre on
Feb. 12 {dormant timing) and followed on Feb. 26 (delayed dormant) with pyrethroids,
either Asana at 0.1 |b Al/acre or Danitol at 0.4 Ib/acre both in combination with 4 gai
of oil/acre. The modified timing program used fenoxycarb, at 30 or 60g Al/acre,
applied in combination with oil (4gal/acre) on Feb.26 (delayed dormant) and again
without oil at the pink bud stage on March 25. The control plot was left untreated
during the course of this trial.

Pear psylla aduit densities were measured by recording the number taken on 6
trays/replicate/date/treatment from Feb.3 through May 18 Pear psylia egg and nymph
densities were measured by counting these stages on 10 fruit spurs/rep through March
20 or on 20 leaves/rep (May 1).

Results

A. The conventional pyrethroid programs. The pre-oil dormant PP aduit densities
were somewhat higher than normal ranging from about 6-7/tray. While no substantial
reduction in aduilt densities was attributed to this oii treatment it provided excellent
inhibition of egg laying. On Feb.25, prior to application of the delayed dormant spray,
the number of eggs/spur averaged 0.15 in the 2 plots receiving the dormant oil and 2.7

. in the untreated check or about a $5% reduction. Following the delayed dormant
- “treatment {Feb.27) both pyrethroids reduced PP aduit densities to near 0. Both the
Danitol‘and Asana plots remained relatively free of PP through the final count taken on

-“May 18 These resuits along with laboratory bioassays (data nat presented) indicate
- that PP-adults have not as yet developed resistance to the pyrethroid chemicals in
~'southern Oregon-as has been the case in Washington State and in northern Cregon.

o _':'-'B_"..':‘_r'_r_fie'f'én'o'xyt:érb program. In the absence of the dormant oil treatment, PP egg
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deposition in the fenoxycarb plots was reiatively high prior to the delayed dormant

application on Feb.27. At this time the number of eggs/spur averaged 3.6 and 5.6 in

the 30 and 60g plots respectively. There was no substantial reduction in PP adult -
levels following the delayed dormant fenoxycarb treatments and egqg deposition

continued, reaching a peak just prior to the pink bud application (Mar.20) of about

15/spur. Despite the large number of eggs present in the fenoxycarb piots there was .
very little subsequent development of PP nymphal populations. On May 1 no PP

nymphs were recorded in the fenoxycarb treatments compared to 2.3/leaf in the check

plot. There was no difference in overall PP suppression between the 2 rates of
fenoxycarb tested.

Table 1. Prehloom cxrrol of pear psvlla with pyrstiowids ami fencxycarb. Dommant treatment Feb. 12, Delayed Dooant

Feb. 27, Pink Mar. 25. Madford, Orecon 1992.

Program No. mpsyuaad:utspa:my aggspn'sgn:(m.zo-mr 20) o
Materials arcd Treatment tinmircs PP paf 3 -.- 2 e ., 21 o
mte Al/ace. L.&imm”mmm”mmﬂ”mm
1 {a) cil 4 qal X A 5.3 5.6 2.3 3.3 0.0 0.0 a9.1 0.1
(b) oil 4 gal E - - - 6.0 - 0.4 0.9 -
+ Danitol .4 b X N - - - - - 2.0 Q.0 -
2 (a) cil 4 aal b4 A 7.4 2.3 2.5 3.4 0.0 0.0 0.0 0.0
{h) oil 4 gal E - - - 0.2 - Q.0 0.0 -
+ Asara 0.1 1b X N - - - - - 0.0 G.0 -
3 (a) oil 4 @Al A 5.9 6.3 4.2 3.8 1.1 0.7 0.0 2.1
+ Fenoxycard 30 g E - - - 3.5 - 13.3 0.8 -
(b} Feroycark 30 g X N - - - - - 0.1 0.0 -
4 (a) oil 4 qal X A 4.8 2.3 6.2 8.5 1.0 Q.5 Q.1 Q.1
+ Fenoxycarh 60 g E - - - 5.6 - 13.3 0.5 -
(b) Fenoxycarb 60 g X N - - - - - 0.2 0.0 -
5 checic A 4.2 6.4 3.9 5.8 1.8 1.2 2.2 1.3
2 0.1 0.1 1.2 2.7 - 48.2 0.2 -
N - - - - 2.8 2.3 -

1/ pretrestment Dormant
2/ pretreatment Dalayed Dormant
3/ oretreatoment Pink




II. POME FRUITS
d. Chemical Control

i. Pear psylla (PP) and European Red Mite (ERM)-Pears

B. Zoller

Pear Doctor, Inc.
E. 0. Box 610

" Finley, CA 95435

The effect of spray o0il use directed against PP and ERM on
Bartlett pear return bloom in the succeeding crop year was
studied in 1990-1991 in Mendocino County, California. Volck
supreme oil was applied 3% in the preharvest season to seven
test areas. Full bloom was April 4 in 1991.

At bloomtime in 1991, dramatic differences between
standard areas receiving no preharvest supreme oils in 1990
and the o0il treatment areas were visible. These differences
were rated numerically {so that higher numbers represented
most bloom reduction} by three evaluators on the basis of
bloom delay, reduction in flower numbers per cluster, bloom
intensity reduction, presence of secondary bloom, presence of
dead fruit buds and reduction in uniformity of bloom.

Results of this bloom reduction in oil treatment areas are
sunmmarized in Table 1.

TABLE 1
Comparison of Bloom Ratings in the 0il Treatment Areas
Compared with Standard Treatment Area (No Preharvest 0il)

e  —— ———— ] ———— i — T — - - e A —

MEAN ANALYSES
TREATMENT % OF RATING IN n Probability
STANDARD AREA ! of Brror
3x SUPREME OIL! 147 18 <@.1%
NO OIL 109 18 STANDARD
!t 2 1/4 - 3 GAL/ACRE 4/18/90
3 GAL/ACRE 5/03/90
2 - 3 GAL/ACRB 6/15/9@

! The higher the rating, the greater was bloom reductign.

-89




II. POME FRUITS _
d. Chemical Control
1. European Red Mite (ERM) -~ Pears

B. Zoller

Pear Doctor, Inc.
P. O. Box 61l@
Finley, CA 95435

The relationship between spray ocil use at the time of ERM
overwintering egg hatch and "June drop" of Bartlett pears in
monocultures was studied over a two year period in Mendocine and
Lake Counties of California. Trees in o0il treatment areas were
matched with trees in no o0il treatment areas of the same
pPlantings. Dropped fruit under each tree were counted at
intervals and removed from the orchard floor during the month of
May 1992 and May-June 1991. Full bloom was March 3¢ in 195%% and
April 4 in 1891.

In all, 8@ pairs of counts were made in 199@ comparing Volck
supreme 0il 1@ days after petal fall (2 1/4 - 3 gal/acre on
4/18/9@) and again at first cover (2 1/2 - 3 gal/acre on 5/3/90)
with no oil use. In 1991, trees receiving 1)} UAP 415 oil at
petal fall + 10 days (one application of 4 gal/acre on 4/26/391},
2} UAF 440 o0il at petal fall + 1@ days (one application of 3
gal/acre on 4/26/91}) and 3} UAP 415 oil at petal fall + 1@ days
then again at first cover (4 gal/acre on 4/26/91 and 3 gal/acre
on 5/31/21) were each compared with matched trees in the same
rlantings with no oil use,

Prop of green fruit in ﬁay {"June drop") increased in the
©il use areas in 1998 (Figure 1) and in 1951 (Figure 2},

TIGURE 1

JUNE DROP IN OIL TREATHENT AREAS
HAY 1999

Y OF DROP IN NO QIL TREATHENT AREAS

COUNT PERIOD HAY 1-17 HAY 18-2§5 HAY 26-31 TGTAL DRGP

4~ results are significanc at the 5% leval of probahility
b= results are significant at the 1@t level of probability

FIGURE 2

JUSE DROP IN OIL TREATMEAT AREAS
ALL COUKT PERIODS. HAY - JUKNE 1931

TREATHENT AT ERM EGG HATCH

$15 OIL{1X) 415 CIL{2X) 449 OIL{1X}

-MEAN % OF DROP
OCCURRING EROM
UNTREATED TRELS iis 144 125

- NUMBER OF PAIRS 20 4e 184

. PROBABILITY OF ERWOR




II. Pome Fruits
d. Chemical Control
1. Codling Moth, Apple

Alan L. Knight & Tom Weissling
USDA-ARS, Yakima, WA

Studies were conducted to optimize the use of sex pheromones for
mating disruption of codling moth. Results from experiments on the effect
of dispenser height, pheromone blend, and number of dispensers are
presented.

Replicated plots were established with Isomate dispensers placed
either at 2 or 4 m heights in a 4.2 m apple canopy. Untreated plots were
also established. Virgin female moths were tethered at 1, 2, 3 and 4 m in
the central area of the canopy of each plot. Two hundred male moths were
released in each plot. Females were dissected after 48 h to determine their
mating status. Mating was significantly reduced at all heights in both
pheromone treatments relative to the check. Significantly more mating
occurred at 3 and 4 m in the 2 m-plot than in the 4 m-plot. In the 4 m-plot
mating only occurred at 4 m.

To study the effect of pheromone blend replicated plots (n = 7) were
established with an untreated check, and plots treated with either a one or
three pheromone component blend at three release rates (0.5, 2.0, and 10.0
mg/ha/h). In each plot 10 female-baited traps were placed and 300 marked
male moths were released. Tests were run each for 5 nights. Significantly
fewer males were caught in all pheromone treatments relative to the check.
No significant difference due to blend was found. For each blend, no
significant difference due to emission level was found though the number of
males were caught was inversely related to pheromone remission levels.

To study the number of dispensers needed per acre two types of
replicated tests (n = 4) were run: equal release rates from each peint
source but different total amounts of pheromone applied per acre and unequal
release rates from each point source but the same amount of pheromone
applied per acre. In both tests, the degree of shut-down of male catch
which occurred in female-baited traps and traps baited with 1 and 10 mg
lures leveled off at rate between 100-400 dispensers per acre.
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II. Pome Fruits
d. Chemical control
1. Codling moth, Cydia pomonella (L.) - Apple

W. Brian Kreowski and Helmut Riedl

Oregon State University

Mid-Columbia Agricultural Research and Extension Center
3005 Experiment Station Drive
Hood River, OR 97031-9512 Nt
APPLE, CONTROL OF CODLING MOTH, Cydia pomonella (L.), WITH
HORTICULTURAIL SPRAY OILS, 1992. Three different horticultural spray oils were
compared with Guthion to determine their efficacy in a low-impact spray program to control
codling moth in apple. The trial was conducted in a 25 year old Red-Pelicious block. The
trial was a randomized complete block design with four blocks. Spray application were made
to each of four single tree replicates per block. Trees were sprayed to runoff with a hydraalic
handgun operating at 200 psi at a rate of 400 gal/acre. Three timings for spray were used:
1. Standard - 250 degree-days (°D) following biofix for each generation and three weeks
later; 2. Early - 175°D following biofix for each generation and three weeks later; 3. Early -
Two Week - 175°D following biofix for each generation and two and four weeks later.
Apples were inspected following each CM generation and at harvest. Fifty fruit per tree were
inspected for damage from CM, leafrollers (LR), San Jose Scale (8IS) and observed for
increases in russet.

All horticultural spray oils gave better control of CM than the untreated control. However,
the amount of damage and increase in fruit russet was much greater than that of the Guthion
check. Volck Supreme appeared to have given the best control of the oils with Sun Spray
the least. Different spray timings of Orchex 796 made little difference in control of CM. All
oils gave good control of SIS compared with the standard check or untreated control. No
significance was noted for control of LR.
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Percent damaged fruit

6 Jul 28 Aug 28 September

Rate form ls;: %ﬂ 2.1:: SI en Codling Moth JSOf;I; Leafroller

Treatment /100 gal Sting Entry Total Scale Early Late

Orchex 796! 1 gal 2.5bc 13.0b 4.5 16.5 210bc . 10ab  OONS  1.0NS
Orchex 7967 1 gal 3.0bc 14.5b 4.0 18.5 22.5bc  0.5ab 0.5 0.5
Orchex 796° 1 gal 2.0b 10.0b 55 - 115 17.0bc.»  1.5ab 1.0 0.0
Volck Supreme! 1 gal L5b  12.5b 1.0 15.0 16.0abv’ 1.5ab 0.5 0.5
Sun Spray" 1 gal 2.5bc 14.5b 55 215 27.0cd 0.0ab 0.5 0.5
Guthion 35WP' 7.0 oz 0.0ab 0.0a 0.5 4.0 4.5a 6.0bc | 0.5 0.0
Control --- 10.5¢d 35.5¢ 2.5 40.5 42.5d 21.0cd 3.0 2.0

Data transformed to log (x + 1) for analysis; untransformed means in each column followed by the same letter are not significantly
different (P = 0.05, Fisher’s LSD); NS, not significant.

! Standard timing: 13 May (246°D); 3 June ; 15 July (1257°D); 6 August; 31 August (2150°D); 21 September
? Barly timing: 8 May (175°D); 29 May; 12 July (1175°D); 2 August; 27 August (2075°D); 17 September

* Early, two week timing: 8 May; 22 May; 10 June; 12 July; 25 July; 10 August; 27 August; 10 September



II. Pome Fruits
d. Chemical control
1. Codling moth, Cydia pomonelia (L.) - Pear

W. Brian Kreowski and Helmut Riedl

Oregon State University

Mid-Columbia Agricultural Research and Extension Center
3005 Experiment Station Drive

Hood River, OR 97031-9512

PEAR, SEASONAL CONTROL OF CODLING MOTH, Cydia pomonelia (L.), WITH
IMIDAN. Two different timings of Imidan were compared with a standard timing of Guthion
and an untreated control for control of codling moth (CM). The trial was conducted in a 31
year old Bartlett pear block. The experiment was a randomized complete block design with
four blocks. Spray application were made to each of four single tree replicates per block.
Trees were sprayed to runoff with a hydranlic handgun operating at 200 psi at a rate of 400
gal/acre. Sprays were applied at the beginning of egg hatch of first and second CM
generations (250 degree-days following biofix) and followed up either once at three weeks
or twice at two and four weeks. Pears were inspected at the end of the first generation and
at harvest for CM damage, and for pear psylla russet, pear rust mite russet, and leafroller
damage also at harvest.

Codling moth pressure was heavy with 26.5% infested fruit after the first generation and
58.5% at harvest in untreated controls. Imidan applied at two week intervals, after beginning
of egg hatch, gave the best control. All chemical treatments gave equally adequate control
of codling moth. Standard timing of both Imidan and Guthion appeared to increase the
amount of pear psylla russet. Leafrollers were controlled by all chemical treatments. None
of the treatments affected pear rust mite.
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Percent damaged fruit

6 Jul 28 July
Rate 1" Codling Moth Pear Psylla Pear Rust Mite ~  Leafroller
form Gen
Treatment /100 gal CM Sting Entry Total US#1 US#2 >15% >30% Early Late

Imidan S0WP' 16.0 oz 1.5a 1.5a 1.0a  2.5bc  30.0cd 4.0NS 445NS 8.ONS  {L.5NS 0.0a
Imidan 50WP? 16.0 oz 0.5a 0.0a 0.0a  0.0ab- 18.0bc 1.0 38.5 4.5 0.5 0.0a
Guthion 35WP! 7.0 oz 0.0a 0.0a l;Oa 1.0b  35.0cd 2.0 410 8.5 0.5 0.0a
Control -—- 26.5b  17.0b  58.5b  75.5¢cd  12.0ab 0.5 35.0 14.5 0.0 2.0b

Data transformed to log (x + 1) for analysis; untransformed means in each column followed by the same letter are not significantly
different (P = 0.05, Fisher’s LSD); NS, not significant.

! Standard timing: 13 May (246°D); 3 June ; 15 July (1257°D)

2 Two week timing: 13 May; 27 May; 16 June; 15 July



I1. Pome Fruits
d. Chemical control - Postharvest Quarantine
1. Lesser appleworm - Apples

H. R. MOFFITT & D. 0. HATHAWAY
USDA-ARS, Yzkima, WA

T. DARNELL
08U Cooperative Extension, Milton-Freewater, CR

The lesser appleworm, Grapholita prunivora (Walsh) (Lepidoptera:
Tortricidae), is of quarantine concern to MAFF-Japan on United States
apples. Two possible approaches to meeting Japan’s import quarantine
requirements have been suggested: 1) Establishing lesser appleworm-free
orchards; or, 2) Showing that the treatment proposed for codling moth on
apples for Japan 1s also effective against the lesser appleworm. The
Washington Department of Agriculture and the Washington apple industry have
worked together on the lesser appleworm-free approach. Imn 1992, we worked
on showing that the treatment for codling moth was also effective against
the lesser appleworm.

The treatment proposed to meet Japan's import quarantine requirements
for apples consists of twe components: Cold treatment at 2,2°C or below for
55 days or more against eggs and subsequent fumigation with methyl bromide
at 56 g/m® for 2 hours at 10°C. We tested the methyl bromide component
against lesser appleworm.

The incidence of the lesser appleworm in host fruits is very low and
many fruits had to be collected to obtain enough insects for fumigation.
In the Pacific Northwest, hawthorn appears to be the principal host. 1In
1392, we made a number of collections of hawthorn fruits throughout the
summer and conducted 40 fumigations with the methyl bromide component of the
codling moth treatment. When fumigated with methyl bromide at 56 g/m® for
2 hours at 10°C, no lesser appleworm emerged from 153,160 hawthorn fruits
infested with an estimated 340 immature lesser appleworm (Table 1).

The results of these tests show that the methyl bromide component of
the proposed two-component treatment for codling moth on apples, by itself,
without the cold storage component, is effective against the Ilesser
appleworm,. Therefore, the two-component treatment as proposed for the
codling moth will also meet quarantine requirements for the Ilesser
appleworm.
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Table 1. Efficacy of fumigation with methyl bromide at 56 g/m® for two
hours at 10°C against lesser appleworm (LAW), 1992.

Fumiga-
tion Host No. Fruits: No. TAW emerged: No. LAW Mortality
date fruit fumigated control fumigated control treated! (%) -

16 June Hawthorn? 50,820 5,082 0 1 10 100.0
31 July " 29,570 2,957 0 3 30 100.0
14 Aug " 43,200 4,320 0 21 210 100.0
4 Sept " 39.570 2,957 0 _9 _90 100.0

153,160 15,316 0 34 340 100.0

1 Based upon number of adults emerging from untreated control.

2

Rosaceae: Crataegus spp.




Il. Pome Fruits
d. Chemicai Control
1. Codling Moth: Pear

Richard Hilton and Peter Westigard
Southern Oregon Experiment Station
569 Hanley Road, Medford, OR 97502

ALTERNATIVE PROGRAMS FOR CONTROL OF CODLING MOTH. Alternative codling moth
(CM) control programs utilizing mating disruption {MD) and/or horticulturai oil sprays were
evaluated at two sites in southern Oregon during 1992. In the Hanley Station orchard one
block {0.5 ha) of mixed Anjou and Bartlett was treated with Biocontrol Ltd. dispensers at a
rate of 1000/ha on March 28, just prior to CM biofix. The block was further divided and
treatments of no oil sprays, 3 oil sprays, and 6 oil sprays were each applied 1o three replicated
plots. A nearby block (approx. 200 meters distant} containing only Bartletts was treated with
neither MD nor oil to serve as a check plot. At the Medford Station orchard a 1.0 ha block
of mixed varieties was treated with pheromone dispensers as above. In this block only the
3 and 6 oil treatments were employed, again replicated three times. Another mixed block, 0.7
ha in size and approx. 100 meters distant, was not treated with MD but was divided into
treatments of no oil (check) and 6 oil sprays. In all of these plots the only insect control
materials applied in the foliar period were the pheromone dispensers at the beginning of the
season and the oil treatments. The oil sprays were applied with an airblast sprayer calibrated
at 250 gpa. The application timings for the three spray program were the standard CM cover
spray timings. For the 6 spray program the same three timings as above were used along
with additional follow-up sprays made 100°D after each of the three standard application
timings. During first and second cover the oil was applied at 1.2%, while at third cover a
1.0% oil concentration was used. CM levels were monitored by placing a pheromone trap
loaded with a 1 mg lure and another trap with a 10 mg lure in each block. The traps were
rotated weekly. Fruit was sampled at the end of the first CM generation and at harvest.
Beating tray and leaf brushing samples were also taken regularly.

Resuits

Trap catchindicated incomplete MD at the Hanley orchard while at the Medfaord Station
orchard 1 mg traps were shut down untii late July. This lack of complete MD at Hanley
resulted in a 5.5% CM infestation in Bartletts after first generation and 12.8% CM infestation
at harvest in the MD only plots. At the Medford Station even four months of MD was not
long enough to entirely protect Bartletts and was certainly not enough to protect the longer

season winter pears from CM damage.

' - The addition of oil applications improved CM control. Through first generation there

S . was no difference between the 3 and 6 oil programs. However, at the Medford location
e .;-s:gnlflcantly better CM control was recorded at harvest with 6 oils versus 3 oils. Since, in the
' ___.--absence of MD; the 6 oil program gave minimai control of second generation CM; it appears

- thatin order for this'combined MD and oil program to be effective and reliable, alternative or

el .__supplemental late season CM control measures are required. These measures could take

*various: forms, such as a second pheromone application, improvements in the oil applications,
'-"3or the use of organophosphate materials.

_ The use ‘of vil applications did not alleviate the marked edge effect associated with MD.
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For instance, at the Medford Station orchard, CM damage in Bartletts was four times greater

along the edge of the plot than in the interior. This recurrent edge effect, particularly evident

in sites with high neighboring CM populations, may account for the CM levels found in the MD

block at the Hanley orchard which, at 0.5 ha, may not have been large enough to acheive

effective mating disruption. .
Oil applications were non-disruptive to predators but suppressive to secondary pests,

especially twospotted and pear rust mites. Despite the positive effects of oil on controliing

CM and other pear pests, fruit marking resulting from oil sprays may pose a concern on the

Anjou cultivar, even though the observed phytotoxicity was not substantial enough to cause

fruit downgrading.

Codling moth damage to Bartlett pears and phercmene trap catch for first and second codling moth
generations foliowing application of pherumone and/or Oxchex oil.

First Generation (Jume 16)

Second Generation {July 27}

Program 5T e
(Application dmte) _Location 1 mg. trap 10 mgy. trap infestation 1 mg. trap 10 m3. trap infestation
Check Ranley )

Rootstock ass — 45.5 52 - 83.0
Block
Pherarone (3/27) Hanley
Directional 6 12 5.5 3 19 12.8
Block :
Fhetanone (3/27) Banley
3 cil applications Directional 6 12 1.1 3 19 2.0
(5/6, &6/2, /2) Block ‘
Phercmene (3/27) Hanley
6 oil applications Directional 6 12 1.1 3 b 2.3
(5/6+15, 6/2415, Block
7/2412)
Check Medford
Block 1B 45 35 15.0 21 18 70.0
6 oil applications Medford
{5/7+16, 6/3+16, Block 1B 45 as 2.6 21 18 24,3
7/7417}
Pheromone (3/25-26) Medford
3 oil applications Hedgerow o 2 0.2 1 3 5.8
(5/5, €/1, 7/8) Block
Pheroncne {3/25-26) Medford
6 0il applications Hedgerow o 3 c.8 1 3 0.7
(5/5+14, S/i+1d, Block

7/54+18)
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T I ~* Pome Fruits

-+ d. o Chemical control
~ o 1o Grape mealybug: Pear
. Everett Burts
Washington State University
Tree Fruit Research Center
1100 N. Western Avenue
Wenatchee, WA 98801-1299
509-663-8181

PEAR, LABORATORY SCREENING OF PESTICIDES AGAINST GRAPE MEALYBUG. 1992: Candidate pesticides
were applied as topical sprays in a Potter spray tower to overwintering crawler-stage nymphs collected from commercial pear
orchards in the Wenatchee area. Five serial dilutions and a water control were applied to two replications of 10 crawlers held in 50
X 9 mm Petri dishes. After 48 h exposure the number of dead crawlers was determined with the aid of 15 X magnification.
Diazinon, the standard treatment used in commercial pear orchards, was tested against two populations; one from an orchard where
this material had not provided control in 1991, the other from a pear block on the Research Center that had not been treated with
insecticides during the last 20 yr. All other materials were tested against the population from the commercial orchard. Percent kil
was corrected for mortality in water conrtols using Abbott's formula.

The test seemed to work well for identifying contact toxicity of pesticides against crawlers. However, there was a lot of
static charge in the Petri dishes with AC 303,630. This caused some crawlers to cling to the top and sides of dishes. The
population from the commercial orchard was much less susceptible to Diazinon than that from the Research Center orchard.
Compounds that were most effective against the population from the commercial orchard included NTN 33893, Lorsban, Guthion,
Sevin and Imidan. Thiodan was not effective and the results with AC 303, 630 were inconsistent.

Concentration % dead GMB Concentration % dead GMB
Treatment Al (PPM) crawlers48 h Treatment AL (PPM) crawlers 48 h
Diazinon 50 WpP1 2400 100 Diazinon 50 WP 2400 60
1200 100 1200 40
600 100 600 55
300 100 300 20
150 100 150 0
NTN 3389324 % L 568 100 Lorsban 50 WP 2400 100
280 100 1200 100
140 100 . 600 100
70 100 300 100
35 100 150 45
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Concentration % dead GMB Concentration % dead GMB

Treatment Al (PPM) crawlers 48 h Treatment Al (PPM) crawlers 48 h
Guthion 35 WP 1200 100 Imidan 50 WP 3600 100
- 600 100 1800 95
300 90 900 100
150 90 450 65
75 45 225 25
2400 100 Penncap M 2400 100
1200 100 1200 90
600 85 600 65
300 85 300 6t
_ 150 35 150 35
= Carzol 92 % SP 1650 100 Vydate 2 L 300 95
825 90 150 85
412 63 75 70
206 60 38 30
103 20 19 30
Supracide 2 E 1200 80 AC 303,630 800 35
600 ) 400 90
300 65 200 65
150 60 100 25
75 35 50 20
Orthene 75 % S 4800 65 Thiodan 3 EC 2800 0
2400 70 1400 20
1200 40 700 10
600 25 350 40
300 30 75 30

ICrawlers collected from an unsprayed pear block on the Research Center. Al other treatments tested against crawlers collected
from commercial pear orchard where Diazinon sprays did not control GMB in 1991.
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II. Pome Fruits
d. Chemical control
1. Grape mealybug: Pear

Everett Burts
WSU-Tree Fruit Research & Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801-1299
509-663-8181

PEAR, GRAPE MEALYBUG CONTROL, 1992: Mature pear trees were sprayed
with a handgun operating at 600 psi to evaluate pesticides for control of GMB. Plots
consisted of 8 single-tree replicates in randomized block design. Treatments were
evaluated by counting GMB on 10 shoots per replicate on 2 June and by rating 25 fruits per
replicate at harvest for presence of nymphs in the calyx and fruit russet from honeydew.
All early season treatments except AC 303,630 were applied twice, at clusterbud (CB)
stage (26 Mar) and petal fall (PF) stage (17 Apr) of tree development. AC 303,630 was
applied only once at petal fall stage (17 Apr). Three of the treatments were applied only at
the time of summer generation crawlers activity ( 1 Jul}.

Lorsban provided the best control of shoot infestations during first generation.
Guthion, Imidan and NTN 33893 were also effective. AC 303,630 and Agridyne as used
here did not provide adequate control. AC 303,630 was not available in time for the
clusterbud application and may have been more effective if applied as were the other
materials. A single summer spray provided better control of calyx infestations than two
early-season sprays. Sevin and Lorsban were the most effective of the materials tested as
summer sprays. Metasystox-R as a summer spray caused russet rings on 3.5 percent of
the fruit.

Application Mean % calyx %o fruit

Treamment timel Rate/10 GMB infestation russet
_ (gal  pershoot
Lorsban 50 WP CB&PF 120z 0.000a 40.5bc 5.5a
Guthion 35 WP CB&PF 120z 0.438b 555¢ 9.5a
Imidan 50 WP CB & PF 1.51b  0.575b 37.5b 4.5a
NTN 33893 240 g/liter F CB & PF 720z 0.613b 40.5bc 9.5a
AC 303,630 3 SC (360 gflitery  PF 7 oz 4.675¢ 83.5d 26.5bc
Agridyne 3 % E CF & PF 50z 5.825¢ 84.5d 26.5bc
+ B 1956 4 0z
Metasystox R 2 EC 1 Jul 1pt 49.0bc 16.0abe
Seven 4F 1Jul ipt 6.5a 14 0ab
Lorsban 50 WP 1Jul 12 oz 8.5a 7.0a
Untreated control 9.438d 77.5d 29.0c

Means withmn columns followed by the same letter are not significantly different (P = 0.05;
Fisher's protected LSD). Data for GMB on shoots were transformed for mean separation
using sqgrt (X + 0.1).

1 Application times: CB = clusterbud stage of tree development, PF = petal fall stage of tree
development and 1 Jul = time of summer crawler activity.
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Everett Burts
Tree Fruit Research & Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181
Chemicals tested

AC 303,630 3 S; 4-bromo-2-(4-chlorophenyl)-1-(ethoxymethyl)-5-
(trifloromethyl)pyrrole-3-carbonitrile (IUPAC); American Cyanimid Co., 1 Cyanimid
Plaza, Wayne, NJ 07470

Agri-Mek .15 EC; avermectin B1; Merck, Sharp & Dohme, P.O. Box 2000, Rahway, NJ
07065.

AgriDyne 3% E; azadiraction; AgriDyne Technologies Inc., 417 Wakara Way, Sault Lake
City, UT 84108

BAS 300 75% WP; composition not available, BASF Corp. Chemical
Division,Agricultural Research Center, P. O. Box 13528, Research Triangle Park, NC
27709-3528X

Carzol 2 L, formetanate hydrochioride, NOR-AM Chemical Co., 3509 Silverdale Rd., P.
O. Box 7495, Wilmington, DE 19803

Diazinion 50% WP, diazinon, Ciba-Geigy Agricultural Division, P. O. Box 18300,
Greensboro, NC 17419-8300

Guthion 35% WP; azinphos-methyl; Miles Inc. Agricultural Division, P.O. Box 4913,
Hawthorn Rd., Kansas City, Mo 64120.

Imidan 50% WP; phosmet; Gowan Co. Agnculrural Chemicals, 12300 East County 8th
Street, Yuma, AZ 85364

Lorsban 50% WP; chlorpyriphos; DowElanco, P. O. Box 708, Greenfield, IN 46140

NTN 33893 240 FS; Chemistry confidential; Miles Inc. Agricultural Division, P.O. Box
4913, Hawthorn Rd., Kansas City, Mo 64120.

Orthene 75% WP, acephate, Valent U. S. A. Corp., 1333 N. California Blvd., #60, P.
O. Box 8025, Walnut Creek, CA 94596-8025

Penncap M 2 FM methyl parathion, Atochem North Ameriac Inc., 1504 Pine Needle
Place, Tifton GA 31794

Seven 4 F; carbaryl; Rhone-Poulenc Ag. Co., 2 T. W. Alexander Drive, P. O. Box
12014, Research Triangle Park, NC 27709

Supracide 2 E, methidithion, Ciba-Geigy Agricultural Division, P. O. Box 18300,
Greensboro, NC 17419-8300

Sylgard 309; adjuvant; Dow Corning Corp, Midland, MI 48686-0994




Thiodan 3 EC, endosulfan, FMC Corp., Agricultural Chemicals Group, 100 Niagara
Street, Middleport, NY 14105

Vydate 2 L, oxymal, DuPont , E. 1. de Nemours & Inc., Agricultural Chemicals Dept.,
Walker's Mill Bldg., Barley Mill Plaza, P.O. Box 80038, Wilmington, DE 19880-8038
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II. Pome Fruits
d. Chemical Control
1. Pear Psylla (PP}, Pear

Philip VanBuskirk, Richard Hilton and Peter Westigard
Oregon State University
Southern Oregon Experiment Station
569 Hanley Road
Medford, QR 97502

1991-92 LIME-SULFUR TIMING STUDY- The purpose of the

trial was to compare the effectiveness of lime-sulfur
plus o©il treatments when applied post-harvest (PH),
post-harvest plus delayed dormant (PH+DD), or delayed
dormant (DD). Plots of mature Bartlett trees, .1 acre in
size were replicated 3 times in a randomized block
design. Lime-sulfur was applied at the rate of 12 gal/ac
and combined with oil at 4 gal/ac. PH applications were
made on 16 Oct at 200 gal/ac and the DD application were
made 24 & 25 Feb at 125 gal/ac. All treatments were made
using conventional air-carrier egquipment. An additional
spray applied to the entire orchard was 6 gal/ac Orchex
796 spray oil applied on 5 Feb. Samples were made
biweekly by randomly selecting 10 fruit buds or clusters
per replicate and counting PP eggs and nymphs with the
aid of a dissecting microscope. Adult PP were counted
from 5-beating-tray samples per replicate.

The PH application of lime=-sulfur had virtually no
effect on the subsequent PP. This lack of efficacy may

well have been due to the mobility of PP and the

dispersal pattern of the overwintering form. Both PH+DD
and DD treatments were statistically better in reducing
adult and immature PP levels. The data on PP eggs and
nymphs however, points to the possibility of increased
effectiveness with the PH+DD application.

EXAR _RSTILA. NS TP
Pre-

reatmant oot 1028 31732 13725 J2/5  12/20 O A/30 124 2711 f24 2/28 345 312

/20
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65.2 25.2 10.6 8.7 6.4 2.1 2.2 2.9 3.5 7.7 2.4 2.1 2.2 1.7
B+ o 9,7 68.5 20.6 12.5 6.0 1.8 2.1 3.2 3.4 4.8 6.9 0.6 1.2 1.2
7,2 —_— e — _— _— — . 2.6 4.7 4.4 1.5 0.5 1.4 1.3
mﬁmmm
Treatment coupt 315 kYW 3/29
PH ¢.60 0.37 10.77 15.46
PH + DD 0.20 0.20 0.60 9.46
b+)v) Q.22 9.37 4,70 10.54
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II. Pome Fruits

d. Chemical control
1. Grape mealybug: Pear
2. Pear psylla
3. Pear rust mite
4. Codling moth
Everett Burts
Washington State University

Tree Fruit Research Center
1100 N. Western Avenue
Wenatchee, WA 98801-1299
509-663-8181

PEAR, INSECTICIDE EVALUATIONS, 1992: Mature Bartlett' pear trees were
sprayed with handguns operating at 600 psi to evaluate pesticides for control of pear
pests. Plots consisted of 5 single-tree replicates in randomized block design. All
treatments except Agridyne and NTN 33893 at 6.7 oz were applied 23 Apr, 19 May and
20 Jul. Agridyne was applied 23, 30 Apr, 7 May and 1, 8, 15 Jun. NTN 33893 at 6.7 oz
was applied 23 Apr and 19 May. Treatments were evaluated for PP control by counts
made at 2-wk intervals. Adult PP were counted from a 5-beating-tray sample per
replication. PP nymphs were counted from a 25-leaf sample per replicate. Samples prior
to 26 May consisted of fruiting spur leaves, those during the remainder of the season
consisted of the proximal leaf, distal leaf and 3 leaves from the middle of 5 terminal
shoots. Leaves were brushed and resulting slides were examined under 10 X
magnification. Fruit damage by insects and mites was rated according to US grade
standards for fresh market 'Bartlett' 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.

PP populauons in the test orchard were more dense than those normally
encountered in commercial orchards. All test materials except Agridyne controlled PP
about as well as the standard, Agri-Mek plus oil. Agridyne applied six times during the
season, three times at 7 d intervals against each of the first two generations failed to
provide satisfactory control. GMB density was high in the test orchard. NTN 33893 and
AC 303,630 were the only materials that provided good control of fruit infestations of
this pest. Population densities of other pest species were low to moderate. NTN 33893
was the only material that did not control PRM. Fruits from the control plot were
significantly firmer and smaller than those from other plots. This is probably due to
damage from PP and PRM. Sylgard (surfactant) caused slight russet rings on a few fruits
where drops of spray dried.
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Rate PP adults per 5 trays
form/100 21 Apr 4May 18May 1Jun 15Jun 30 Jun 15 Jul

= gal
~NTN 33893 240 FS 6.7 oz 1.6dab  0.92a 2642  3.44ab 4.80c 14.16de  16.84abc
- NTN 33893 240 FS 7.2 0z 1.40ab  0.52a 232a  320ab 4.44bc 11.32bcde 17.24bc
Agridyne 3% F . Soz 1.08a  1.52ab  3.60a  2.80ab 2.52abc 7.36abc 10.92abc
CAgri-Mek .15 E 50z 1.64ab  0.28a l.iba  0.6da 1282 4.08a 4.64a
"+ Superior type oil 1 gt
- Agri-Mek IS E Soz 1.72ab  0.20a 1.20a  1.57ab 1.92ab 6.12abc  8.64abc
a4+ Sylgard 8oz
AC303,63038 14 oz 1.36ab  2.52b 344a  1.92ab 2.84abc 8.72cde 9.32abc
AC303,63038 7 oz 1.32ab  2.52b 520a  2.64ab  2.44abc 12.32cde  14.76abc
AC 303,630 35 350z 204b  4.00c 540a  2.00ab 1.76a  4.88ab  8.20ac
-~ BASF30075% W 242gr  212b  0.76a 244a  124ab 1.56a  4.56a 8.80abc
Control 2.08b 8.72d 33.44b 31.56c 26.40d 53.16f 95.64d

- Means within columns followed by the same letter are not significantly different (P = 0.05; Fisher's protected LSD).

: Rate PP nymphs per 25 leaves
‘ Treatment form/100 27 Apr 6May 11 May 26May 8Jun 22 Jun 7 Jul 24 Jul
- gal
- NTN 33893 240 FS 6.7 0z 8.8a 2.8a 1.2a (.4a 6.8a 10.4a 36.0ab
:NTN 33893 240 ES 720z 80a 0.8a 0.0a 20a  10.0a 13.6a 48.8bc 5.6a
Agridyne 3% F 50z 57.6¢  16.8b 6.8a  20.4b 19.2a 17.6a 18.8ab 0.2a
- Agri-Mek .15 E 50z 24a 0.8a (0.8a 0.0a 32a 10.4a 11.6a 5.6a
+ Superior type oil - 1qt '
Agri-Mek .15 E plus S50z 2.0ab 6.4ab 3.2a 2.8a 6.4a 24.4a 30.0ab  6.8a
+ Sylgard 8oz
- AC303,63038 14 oz 10.8ab  0.8a 4.4a 0.4a 0.0a 4.0a 17.6a 3.2a
- AC303,63038 7 0z 38.0bc  5.6ab 0.8a 1.2a 2.4a 21.6a 14.8a 3.2a
AC 303,630 38 350z 18.8ab 1.6a 0.4a 0.8a 1.2a 20.0a 10.4a 6.4a
© BASF30075% W 242 gr 6.0a 24a 1.6a 0.4a 1.6a 2.0a 12.2a 2.0a
- Control 1144d  97.6c  41.6¢c 18.0b  95.2b  201.2b 96.4d  119.6b

Means within columns followed by the same letter are not significantly different (P = 0.03; Fisher's protected LSD).




e Rate Percent fruit damage from listed pests Quality factors
D Treatment : form/100 PP PP GMB in Fruit Mean
S : gal US 2 cull CM PRM  calyx firmness  g/fruit
O NTN 33893 240 FS 6.7 0z 9.6¢ 0.8a 20ab  19.2b 0.0a 18.26d  192.5b
- NTN 33893 240 S 1.2 0z 5.2b 0.4a 2.0ab 17.6b 0.0a 18.01c  209.1cd
- Apridyne 3% F - 50z 4.0ab 0.4a 1.3ab 0.8a  72.8cd 17.92¢  212.2de
o Agn Mek .15E 50z 0.8a 0.0a 0.4a 0.0a  69.6cd 17.55a 214.6de
"+ Superior type oil 1 gt
 Agri-Mek 15 E S50z 2.4ab 0.0a 0.8ab (L0a  37.6b 17.70ab  210.0cd
¢ Sylgard 8 oz
- AC303,63038 14 oz 0.4a 0.0a 0.0a 1.6a 0.4a 18.06c  214.0de
- AC303,6303 8 70z 0.4a 0.0a 0.0a 0.0a 0.4a 18.04c  208.0cd
AC 303,630 35 350z 0.4a 0.0a (0.8ab 0.0a 3.6a 17.98c  218.7e
BASF 300 75% W 242 gr 3.6ab 0.4a 1.2ab 0.0a  78.40d 17.58ab  212.8de
Control 33.6d 2.0a 45¢c  20.8b  6l.6¢c 18.75¢  165.0a

Means within columns followed by the same letier are not significantly different (P = 0.05; Fisher's protected LSD).
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II. Pome Fruits
a. Chemical Control
1. Twospotted Spider Mite (TSM), Pear

o Philip VanBuskirk, Richard Hilton and Peter Westigard
Cregon State University
. - | Southern Oregon Experiment Station
: 569 Hanley Road
Medford, OR 97502

1992 AGRI-MER TIMING AND ACARICIDE EVALUATION- The test
orchard consisted of mature ‘Bosc' pear trees planted on
a 25¢' by 25' spacing. Treatments were applied: 14 April
(petal fall), 5 May (1st cover), and 9 June (2nd cover)
to four single tree replicates in a randomized block
design. All applications were applied to runoff using an
FMC Bean handgun sprayer operating at 300 psi. Additional
sprays applied to the entire orchard during the trial
were Imidan 50% WP 5 1lb/ac. applied 8 May, 2 June, and 2
July. Treatments were evaluated biweekly. Samples
collected prior to 27 April consisted of fruiting spur
leaves, and all other samples were made by collecting 15
leaves at random from the tree centers. Mites were
removed from leaves using a mite brushing machine, with
eggs and post-egg stages counted with the aid of a
dissecting microscope.

The 5 May (lst cover) application provided over 12
wks control of TSM without reaching the retreatment
threshold of 4-5 TSSM/leaf. Petal fall applications were
slightly less effective; Agri-Mek plus oil gave 10 wks
control and Agri-Mek plus Kinetic provided 6 wks control
before the retreatment threshold was reached. Agri-Mek
plus oil applied on 9 June (2nd cover) was unable to
reduce TSM populations below the retreatment threshold.
Agri-Mek used in conjunction with Kinetic on 9 June
provided over 6 wks control of TSM. Brigade which was
only evaluated at first cover provided 8 wks control of
TSSM, before the retreatment threshold was reached and
the plot sprayed out.

(&
Rate Ave TSSM/leaf

. Trestnent form/3100 gal 3 Apr 27 Apr 11 May 26 May B _Jun 2 un

.. hori-Mek .15 BEC plus 5 oz

. Orchex 796 oll .25% 32 oz 15.50a 3.902 0.00a 0.00a 0.20a 4.07a
RSP T o hgrieMek .15 BC plus 4 o2
Gl o Kineede 3oz 38.30b  15.10b 3.23a 4.67a  7.202 7.67a
SOy e ) o 22.90a 13.30b 25.66b 31.87p  68.40b 64.95b

: ' Means within colwms followed py the same letter are not significantly different (P=0.05;
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1st Cover lication

Rate Avy TSSM/leaf

Treatment form/100 gal 1 May 18 May 1 Jun 15 Jun 29 _Jun 13 Jul 27 Jul .
Agri-Mek .15 BC plus 5 oz

Orchex 796 oil .25% 32 oz 19.80a 0.27a 0.13a 0.07a 0.14a 0.40a 0.80a

Agri-Mek .15 Ec plus 4 oz

Kinetic. 302 22.50a 0.40a 0.07a 0.40a 0.60a 0.20a 0.40a -
Brigade 10WP 4 oz 19.70a 0.07a D.20a 3.27a 4.66a _— — h
Control 20.20a 22.20b 27.00b 85.20b _79.07b 69.93b 45.80b

Means within colums followed by the same letter are not significantly different (P=0.05; Fisher's
protected LSD)

Second Cover lication

Rate Avg TSSM/leaf
Treatment Form/100 gal 6 Jun 24 Jun 6 Jul 20 Jul
Agri~Mek .15 EC plus 5 oz
Orchex 796 oil .25% 32 oz 32.87a 5.77a 10.70a 13.53a
Agri-Mek .15 EC plus 4 oz
Kinetic 3oz 67.07a 3.20a 2.33a 2.73a
control 68.40a 104.26b 63.57b 74.00b

Means within colums followed by the same letter are not significantly
different (P=0.05; Fisher's protected 1SD)




II. Pome Fruits
d. Chemical Control
1. Twospotted Spider Mite (TSM), Pear

Philip VanBuskirk, Richard Hilton and Peter Westigard
Qregen State University
Southern Oregon Experiment Station
569 Hanley Road
Medford, OR 97502

CONTROL OF THE TWOSPOTTED SPIDER MITE USING REGISTERED
ACARICIDES IN MID SEASON APPLICATIONS- This trial was
set up to evaluate the effectiveness of registered
acaricides, Vendex, Carzol and Vydate on twospotted
spider mite (Tetranvchus urticae) when used mid season,
5 June (2nd Cover). Plots consisted of mature ‘Bosc'
pears trees planted on a 25' by 25' spacing, with
applications applied to 3 single tree replicates,
arranged in a randomized block design. All applications
were made using an FMC Bean handgun sprayer operating at
300 psi, with trees sprayed until run off. Additional
sprays applied to the entire orchard during the trial
were Imidan 50% WP 5 lb./acre 2 July. Treatments were
evaluated at 10 day intervals by randomly sampling 15
mature leaves per tree, brushing the leaves, and counting
the number of TMS eggs and post-egg stages with the aid
of a dissecting microscope.

Basad on the data collectsd, the three acaricides,
Vendex, Carzol and Vydate did temporarily reduce mite
populations, but were unable to reduce TSM populations
below the damage threshold of 5 mites per leaf when used
in this mid season application.

verage ar o s per Lea
Rata per prea=- :
Treatuent 100 gai. Count 15 Jupe 25 June 7 July
Vendex 4L -1 oz. 13.04 15.04 21.680 . 58.04
o Qarzel 9282 0.5 1b. 25.78 36.58 10.98 32.76

. vydate 2L 1 qt. 23.37 18.14 15.47 34.98
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II. Pome Fruits
d. Chemical Control
1. Twospotted Spider Mite (TSM, and Pear
Psylla (PP), Pear

Philip VanBuskirk, Richard Hilton and Peter Westigard
Cregon State University .
Scuthern Oregon Experiment Statlon
569 Hanley Road
Medford, OR 87502

1992 EVALUATION OF AGRI-MEXK DILUTE AND CONCENTRATE- The
orchard block consisted of mature 1‘Bosc' pears tree
planted on a 25' by 25' spacing. Treatments were applied:
11 Jun (2nd cover) by using an air carrier sprayer set to
deliver 250 gal/ac. (dilute) or 100 gal/ac.
(concentrate). Plots consisted of 4 X 5 tree rectangles
replicated 3 times in a randomized block design.
Additional sprays applied to the entire orchard during
the trial were Imidan 50% WP 5 lb/ac. applied 2 July.

Treatments were evaluated at 1-wk intervals. Samples
consisted of 20 leaves from the tree centers and 20
leaves from the middle of 20 terminal shoots selected at
random. Arthropods were removed from leaves using a mite
brushing machine and PP eggs and nymphs, and TSM eggs and
post-egg stages were counted with the aid of a dissecting
microscope.

There were no significant differences between any of
the four treatments. However, TSM levels were generally
lower with Agri-Mek and oil as compared to Agri-Mek and
Kinetic whether the materials were applied in a dilute or
a concentrate spray.

Rate TS/ Yeaf P2/leat
E}mﬂm foomiae. g.um 18 Jur 25 Jun 8 July 8. Jup 18 Jun 25 Jun 8 July
AL =Mei; 20 oz ‘
Qrohex 796 .25% 80 ¢z R2.13a 9.34a 1.07a 3.33a l.12a 0.43a Q.57a 0.60a
{Dilute)
Agri=Mek 20 oz
?:dm: 796 .25% 32 oz 33.00a 15.43a 3.03a 3.40a 0.70a 0.50a 0.17a 0.23a
Concentrate)
Aqr:.-Mek 20 oz
KJ.r_:etm 12 oz 10.50a 7.40a g8.86a 19.27a C.93a Q.47a 0.40a 1.00a
{Dilute)
Agr:.-!ﬁc 20 oz
Kinetic 12 oz 37.56a 14.20a 4.13a 24.83a 0.77a 0.13a 0.20a 0.43a

JConcentrate) :
!nammthmamhmfoﬂaadbyﬂnmlmaremts:gmfzmntlyd&ffm(MOSF:Lsher‘ )
mrotectad 1SD). Data were subjected to Vm‘a’tarsfmmt:mfcrstat:m.lamlys:s
Nm:ra:sfmedmmsa:epreaermfurmnsm




"1I. Pome Fruits Section
d. Chemical Control
1. Honey Bee-Apple

EFFECTS OF CARZOL APPLIED TO BLOOMING APPLES ON HONEY BEES
D.F. Mayer, J.D. Lunden and M.R. Jasso
Wash. St. Univ., IAREC
Prosser, WA 99350

Four tests were done to evaluate the field hazard of Carzol 92% SP (1 1b/acre)
to honey bees when applied to blooming apples. In all tests, honey bee colonies
with Todd dead bee traps attached to monitor adult bee ki1l were placed adjacent
to the orchard. The categories for bee kills are: normal die-off (0 to 100
bees/day), Tow ki1l (200 to 400 dead bees/day) and moderate ki1l (500 to 900 dead
bees/day. In 3 tests a few trees were not treated and the number of
honeys/tree/minute were recorded on the treated and untreated trees.

In the first test, Carzol was appiied to a 4-acre commercial orchard in full
bloom at 11 am on 25 April. The application resulted in a low ki1l of adult bees
and the kill lasted for about 3 days: '

Mean No. Dead HB/Colony/Day

23 Apr 24 Apr 25 Apr 26 Apr 27 Apr 28 Apr 29 Apr
30 22 21 305 200 180 100

In the second test, Carzol was applied to a 8 acre commercial orchard in full
bioom at 8 pm on 12 April. The application resulted in a low kill of adult bees
and the kill lasted for 1 day:

Mean No. Dead HB/Colony/Day

12 Apr 13 Apr 14 Apr 15 Apr 16 Apr
28 49 167 4 22

There were significantly fewer honey bees foraging in the treated plot as
compared to the untreated check at 1 and 2 days after application:

Mean No. HB/Tree/30 Sec.

Treatment 13 Apr 14 Apr 15 Apr
Carzol 2a 3a 8a
Check : 4h 7b 9a

In the third test, Carzol was applied to a 10 acre commercial orchard in full
bloom at 8 pm on 16 April. The application resulted in a Tow kill of adult bees

.. and the kill lasted for 1 day:
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Mean No. Dead HD/Colony/Da

16_Apr 17 Apr 18 Apr 19 Apr 20 Apr
41 26 167 61 39

There were significantly fewer honey bees foraging in the treated plot as
compared to the untreated check at 1 day after application:

Mean No. HB/Tree/Min.

Treatment 16 Apr 17 Apr 18Apr
Carzol - 20a 9a 18a
Check 18a 21b 17a

In the fourth test, Carzol + Thiodan was appiied to a 8 acre commercial orchard

in full bloom at 9 pm on 1 April. The application resulted in no abnormal kill
of adult bees:

Mean No. Dead HB/Colony/Day

There were significantly fewer honey bees foraging in the treated plot for 1 and
2 days after application:

Mean No. HB/Tree/30 Sec.

Treatment 1 Apr 2 Apr 3 Apr 4 Apr
Carzol 4. 1a 0.7a 1.6a 9.5a
Check 4.43 6.7b 5.4b 10.5za

Conclusion:

Carzol applied during late evening to blooming apples presents minimal hazard to
honey bees. However, Carzol should not be applied during the day when bees are
foraging. Carzol applied late evening reduces the number of foraging honey bees,
though this reduction should have Tittle effect on fruit set.




1. Pome Fruits
a. Pesticide Resistance
1. Pandemis pyrusana Kearfott and Choristoneura rosaceana (Harris)
bicassay

Jay F. Brunner and L.O. Smith
Washington State University

Tree Fruit Research and Extension Center
1100 N. Westernt Avenue

Wenatchee, WA 98801

BIOASSAY, CONVENTIONAL INSECTICIDES AGAINST LEAFROLLERS, 1992. Using a
leaf-disk bicassay, Guthion and Lorsban were evaluated for their effect on PLR and OBLR larvae.
Table 1 gives the source, location and management history of leafroller populations tested for
resistance during 1992. A population of PLR collected from an organic orchard in Yakima in 1991
(USDA-PLR) has been maintained in the laboratory on a pinto bean diet for 12 generations. An
OBLR population was obtained from Agriculture Canada in 1991 (Canada-OBLR) and has been
maintained on a pinto bean diet for 12 generations. Leafroilers from other sites were collected as
larvae in the field in either the spring or summer of 1992. These larvae were reared to the adult
stage. Moths from different sites were kept separate and placed in a one-gallon container lined
with waxed paper. Moths mated and laid egg masses on the waxed paper. Egg masses were cut
from waxed paper, dipped in a mild bleach solution and then washed in distilled water. Egg
masses were placed into small petri dishes (Falcon 1006, 50x9 mm) along with a small piug of
bean diet and placed in a growth chamber at 75°F (+2°F) constant temperature and 16:8
photoperiod. Upon hatching, larvae were used in the leaf-disk bioassay or used to increase colony
size for future testing. Bioassays on all 1992 field-collected leafroller populations were conducted
using larvae arising from adults of the field-collected cohort (F1) or from larvae of the next
generation (F2).

Apple leaves were collected from untreated Red Delicious trees at the WSU Tree Fruit Research
and Extension Center, Wenatchee. Insecticides were diluted in 500 ml of water plus 2 ul of X-77,
a wetting agent added to aid leaf wetting. An untreated control was prepared using water plus the
wetting agent only. Leaves were dipped, then allowed to dry. Two punches (2.3 cm diameter)
were taken from each leaf. Four punches were placed in a petri dish (Falcon 1006, 50x9 mm).
Five one- to two-day-old leafroller larvae were placed on the leaf disks, and the petri dish id was
put in place. Ten dishes were used for each insecticide and rate (50 larvae per treatment). Dishes
were placed inside a food storage container with a wet paper towel to maintain a high hurnidity and
kept at 75°F (£2°F) constant temperature and 16:8 photoperiod. Dishes were examined after 48
hours to determine larval survival. Data were analyzed using PROC PROBIT in SAS.

The LCso value for Guthion of the Birchmont-PLR population was 5.5 times higher than the LCso
value for the USDA-PLR population, and the LCoo value was 3.5 times higher. The LCso values
for Guthion of the TFREC and Marley-PLR populations were 4.7 and 3.6 times higher than the
- LCso value for the USDA-PLR population. It is uncertain if these differences express actual

~ resistance levels since the USDA-PLR population may not be a naturally susceptible PLR
- population. However, the LCso and L.Cyo values of the USDA-PLR were significantly different

from the other populations tested based on non-overlapping fiducial limits. The recommended
- field concentration for Guthion is 300 ppm (AI). With LCqp values of 223-288 ppm (Fig. 1) for

- newly hatched PLR larvae from the Birchmont, Marley and TFREC populations, there is little
. doubt that these 'p_opulations would not be adequately controlled by Guthion in the field.

Thc .I'.'..:ésb':Value_'fdf Guthion of the Canada-OBLR population was 5.0 ppm. The LCso value for
- Guthion of the Wondra and Davis OBLR populations from Milton-Freewater, Oregon, was 12.5
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and 7.8 times higher, respectively, than the LCsg for the Canada-OBLR population. The Milton-
Freewater apple growing district has had a history of problems controlling OBLR. The Wondra
population originated from an abandoned orchard (2 years) but was in an area where OBLR has
been difficult to control. The Davis population originated from a young Fuji orchard (2 years) and
was in an area of intense management where OBLR has been difficult to control. The LCyo value
for Guthion of the Wondra population was 667 ppm or more than twice the recommended
concentration for field use of this insecticide (Fig. 2).

7
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Figure 1. Concentration-mortality curves for PLR larvae exposed to Guthion.
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Figure 2. Concentration-mortality curves for OBLR larvae exposed to Guthion.




I. Pome Fruits
a. Pesticide Resistance
1. Pandemis pyrusana Kearfott and Choristoneura rosaceana (Harris)
bioassay.

Jay F. Brunner and L.O. Smith
Washington State University

Tree Fruit Research and Extension Center
1100 N. Western Avenue

Wenatchee, WA 98801

BIOASSAY, FIELD-AGED RESIDUES OF CONVENTIONAL INSECTICIDES AGAINST
LEAFROLLERS, 1992. Using a leaf-disk bioassay, different insecticides were evaluated for their
effect on PLR larvae. Products were applied to Red Delicious apple trees at their recommended
field rates as shown in Tables 1 and 2 using a handgun sprayer at 300 psi to the point of drip,
simulating a dilute spray of approximately 400 gallons per acre. Treated apple leaves were
collected 1, 3, 6, 9, 14, 21 and 28 days post-treatment. Two punches (2.3 cm diameter) were
taken from each of 20 leaves per treatment on each date. Four punches were placed in a petri dish
(Falcon 1006, 50x9 mm). Five one- to two-day-old leafroller larvae (PLR or OBLR) were placed
on the leaf disks, and the petri dish lid was put in place. Ten dishes were used for each insecticide
treatment (50 larvae per treatment) on each date. Dishes were placed inside a food storage
container with a wet paper towel to maintain a high humidity and kept at 75°F (2°F) constant
temperature and 16:8 photoperiod. Dishes were examined after 48 hours to determine larval
survival. Data were corrected for untreated mortality using Abbot's formula.

All insecticides resulted in nearly 100% mortality of PLR-Yakima larvae through 14 days of aged
residue (Table 1). Some differences were observed, however, at 21 days after reatment (DAT)
especially with the insecticides methyl-parathion and azinphosmethyi (Guthion). By 28 DAT,
Lorsban had also lost effectiveness and methyl-parathion caused only 38% mortality. High
mortality of PLR-Yakima larvae occurred through 28 DAT for Asana and Penncap-M. There was
not a sufficient supply of eggs of the PLR-Marley strain to conduct a bicassay until 9 DAT and
again not enough to test at 28 DAT. However, the PLR-Marley strain was less susceptible (more
resistant) to methyl-parathion, Guthion and Lorsban at 9, 14 and 21 DAT and less susceptible to
Penncap-M at 21 DAT compared to the PLR-Yakima strain. Esfenvalerate (Asana) at one-tenth the
recommended field rate resulted in high mortality of PLR-Yakima strain larvae, equal to that of
encapsulated methyl-parathion (Penncap-M). This treatment was also as effective as Penncap-M
against the less susceptible PLR-Marley strain.

All insecticides were highly toxic to OBLR-Canada larvae through 21 DAT with the exception of
methyl-parathion where percent mortality dropped to 60% (Table 2). At 28 DAT percent mortality
of larvae exposed to both methyl-parathion and Lorsban was significantly less compared with the
other insecticides. However, a much different result was noted when OBLR larvae of the Davis
strain was tested. There were only enough young larvae available to conduct a bioassay at 9 and
14 DAT except for the chlorpyrifos treatment at 21 DAT. At 9 DAT OBLR-Davis larvae showed
significantly less mortality to Lorsban, methyl-parathion and Guthion when compared to the
OBLR-Canada strain (Table 2), and at 14 DAT OBLR-Davis larvae showed significantly less
mortality to all insecticides. Given these limited data, the OBLR-Davis strain seems highly tolerant
of several insecticides compared to a very susceptible OBLR-Canada strain.
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Table 1. Corrected percent mortality of PLR larvae from two different populations, Yakima and
Marley, exposed to field-aged residues of different insecticides.
Corrected percent larval mortality - 48 hours
(days after treatment)

Insecticide Rate/acre 1 3 6 9 14 21 28
PLR-Yakima colony

Penncap-M 4 quarts 100 100 100 100 100 96 100

Lorsban 50WP 3 pounds 100 100 100 100 100 98 74 -
methyl-parathion 2 quarts 100 100 100 100 98 56 38 ’
Guthion 35WP 3 pounds 100 100 100 100 100 80 74

Asana 1.6 ounces 100 100 98 100 100 100 100
PLR-Marley colony

Penncap-M 4 quarts 100 98 86

Lorsban S0WP 3 pounds 82 76 40

methyl-parathion 2 quarts 98 34 30

Guthion 35WP 3 pounds 82 56 43

Asana 1.6 ounces 94 98 100

Table 2. Corrected percent mortality of OBLR larvae from two different populations, Canada and MF-
Davis. exposed to field-aged residues of different insecticides.
Corrected percent larval mortality - 48 hours
(days after treatment)

Insectcide Rate/acre 1 3 6 9 14 21 28
OBLR-Canada colony

Penncap-M 4 quarts 100 100 100 100 100 100 94
Lorsban SOWP 3 pounds 100 100 100 100 100 94 - 80
methyl-parathion . 2 quarts 100 100 100 100 100 60 54
Guthion 35WP 3 pounds 100 100 100 100 100 100 100
Asana 1.6 ounces 100 100 100 98 100 100 100
OBLR-Davis colony

Penncap-M 4 quarts 100 86

Lorsban 50WP 3 pounds 84 62 14
methyl-parathion 2 quarts 74 32

Guthion 35WP 3 pounds 84 58

Asana 1.6 ounces 98 78




II. Pome fruits
Implementation
Codling moth; Apples

J Pranklin Howell
Superior Ag Products, Inc. Yakima, WA.

. Mating disruption will control codling moth, but not in all
situations. Sometimes mating disruption affects only a percentage of the
females and needs to be supplemented with insecticides. Over the two
years we have found that mating disruption did not succeed in the small
orchards of 2 and 2.5 acres. It is not robust emough to stand alone when
there is moderate or high codling moth pressure. Environmental
conditions, which vary from year to year, has a strong influence on the
degree of mating disruption obtained. Warm evening temperatures favor
mating disruption. Even with supplemental measures mating disruption has
advantages (fewer chemicals and cover sprays and improved biolegical
control of other pests) not available using a standard chemical spray
program, especially considering both programs are comparable
economlcally. Because the insects remain viable, a strong monitoring
program is needed to detect a breakdown in matlng dlsruptlon, if it
occurs, in time to remedy the situation before incurring significant
insect damage. IPM techniques will change when using mating disruption.
New approaches to IPM in this system will evolve and hopefully make pest
control more efficient.
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1L Pome Fruits
Mating Disruption
1. Codling Moth in Apple

Larry J. Gut & Jay F. Brunner
Washington State University
Tree Fruit Research & Extension Center
Wenatchee. Washington

Study site description: Mating disruption (MD) as a control for codling moth (CM)
in Washington apple orchards was evaluated for the second consecutive year at five study
sites, as well as at seven new locations. Test sites were comprised of one to nine pheromone
treated blocks and a conventionally treated block as a control. A total of 40 apple blocks
(149.6 acres) were treated with pheromone. Two dispensers, the Isomate-C (Biocontrol Ltd.)
"twist-tie type"” and the Checkmate-C (Consep membranes Inc.) "foil type" were evaluated
using different rates and number of applications.

Fruit damage: Levels of CM injury to fruit provided the primary measure of the
effectiveness of MD. CM injury to fruit was evaluated at the end of first generation and prior
to harvest. A total of 3000 fruit were non-destructively examined in each block. Each
sample consisted of inspecting 15 fruit high in the canopy (above 7 feet) and 15 fruit low in
the canopy (below 7 feet) from 100 trees.

Direct comparisons of Isomate-C and Checkmate-C were conducted at six sites

(Table 1). The intitial density of CM within and adjacent to a block appeared to have the
greatest effect on the degree of control by MD. In blocks with low pressure (W4 & W9)
suppression of CM with Isomate-C or Checkmate-C dispensers, regardless of application
rate, resulted in less than 0.3% injury to fruit and control generally equivalent to
conventionally treated blocks. Levels of CM injury of 0.2% to 2.1% were recorded in
pheromone treated blocks with a history of moderate CM densities (W2 & W5), At these
sites, multiple treatrnents of 120 or 160 Checkmate-C dispensers per acre was less effective
than a single weament of 400 Isomate-C dispensers per acre. High levels of CM injury to
fruit occurred in MD blocks where initial densities of this pest were high (W3 & W7). At
‘site W3 this included a block that was treated with Checkmate-C at double the recommended
rate (3 ames with 240 d/a). The high level of CM injury at harvest in this block (9.0%) was
similar 1o Jevels in adjacent blocks treated 3 times with Checkmate-C at the standard rate of
120 d/a (6.8%), once with Isomate-C at 400 d/a (5.9%), or not treated for CM (11.8%).

Impact on non-target species: Densities of white apple leafhopper (WALH), western
tentiform leafminer (WTLM), green apple aphid, campylomma, leafrollers, mites and their
natural enemies were determined at seven sites. Aphid predators, and the parasitoids of
WTLM and WALH were abundant in pheromone treated blocks, as well as some
conventionally treated blocks. However, in orchards treated several times with QP's for
control of CM, densities of natural enemies were substantially greater in the pheromone
treated than in the conventionally treated block. Campylomma was only abundant at two
sites (W3 & W7), but at both higher densities were detected in the pheromone treated than in
the conventionally treated block. We suspect that in the latter, a prebloom Lorsban treatment
for leafroller control also provided suppression of campylomma. Increases in leafroller

RN densities from 1991 to 1992 were recorded in threc pheromone treated blocks, and in each
o case leafroll_gg-injury to fruit comprised a major portion of the cullage in 1992. ) ‘

3 = o Pheromone trap catch: A major effort in 1992 was directed toward determining the
pnha cffec_tiy_c’:qé_s‘s of pheromone traps baited with 10 mg of codlemone (10 times the normal load)
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Table 1. Capture of codling moth in pheromone (Isomate-C or Checkmate-C), insecticide and
untreated apple blocks and fruit injury during 1992.
Block size Treatment Avg. trap catch  _Adjusted fruit injury (%)
Site  {acres) Dispenser Rate (d/a)1 (moth/trap)2 Interior Border3 Total
W2 5.9 Isomate-C 400 4.0 0.6 0.9 0.8
5.8 Checkmate-C  160x 3 6.0 1.0 2.0 1.5
7.6 Conventional 30.6 0.5 1.5 1.0
0.2 Untreated 27.0 6.2
W3 3.3 Isomate-C 400 470 4.1 7.6 5.9
2.5 Checkmate-C  240x 3 107.0 8.8 9.0 9.0
2.5 Checkmate-C  120x 3 65.0 7.1 6.4 6.8
4.0 Conventional 23.5 0.3 0.4 04
02 Untreated 107.0 11.8
w4 42 Isomate-C 250 1.0 0.1 0.2 0.1
4.2 Checkmate-C  120x 2 2.0 0.1 0.1 0.1
4.0 Organic 7.0 0.2 0.2 0.2
5.0 Conventional 1.0 <0.1 0.0 <0.1
W5 2.2 Isomate-C 400 0.0 0.3 0.3 0.3
23 Isomate-C 250+150 3.0 0.2 0.1 0.1
2.3 Checkmate-C  160x 3 11.0 1.2 29 2.1
10.0 Conventional 172.8 0.0 0.1 0.1
W7 1.7 Isomate-C 400 +200 31.8 4.6 10.2 7.5
1.7 Checkmate-C  160x 3 65.0 72.7 11.3 9.5
5.0 Conventonal 345 0.6 0.6 0.6
W9 4.0 Isomate-C 400 1.0 0.4 0.2 0.3
4.0 Checkmate-C 160 x 2 0.0 0.1 0.1 0.1
3.5 Isomate-C 400 0.0 0.3 0.1 0.2
3.5 Checkmate-C " 160x 2 0.0 0.2 0.1 0.2
8.0 Untreated 2.0 0.1 0.2 0.1

' d/a = dispensers per acre, multipie applications indicated by an addition (+) or muitiplication (x) symbol.

2 Capture of moths in Pherocon 1CP traps baited with Codlemone at a dosage of 10 mg {pheromene treated orchards) or
1mg (non-pheromone weated orchards) and placed within the fruiting canopy of the ree, 1.5-2 meters.

3 Border consists of an area ca. 30 meters wide around the perimeter of the orchard.

<12
as a tool for monitoring CM populations in &7 Iy =0.15847 + 7.707%-2x R"2 = 0.952
MD orchards. Pherocon 1CP traps baited — 2101
with this high load of codlemone in red -5
septa were placed in pheromone blocks ata "2 81
density of 1 trap per 2.5 acres. The number B |
of male CM captured was recorded weekly. = 6
Septa were changed at three week intervals % 1
and trap bottoms were replaced every six 5 4+
weeks, more often if dirty. A strong 2
correlation between trap catch and CM .2 27
damage indicated that the 10 mg lure was 3
effective for predicting the potential for fruit 0

et : ; o1 20 40 60 80 100 120 140

injury (Figure 1). Modeling the relationship 0 . :
between cumulative trap catch and CM Moths per trap per season
injury at harvest revealed that about 10
moths per season would result in a level of

injury below 1%. -

Figure 1. The relationship between CM
catch in traps baited with 10mg lures and
fruit injury in MD treated apple blocks.




IL Pome Fruits
Mating Disruption
1. Leafrollers in apple

Larry J. Gut & Jay F. Brunner
Washington State University
Tree Fruit Research & Extension Center
Wenatchee. Washington

Pandemis leafroller

Study site description: MD as a control for pandemis leafroller (PLR) was
evaluated at a single study site in 1992. A total of six apple blocks (23.6 acres) were treated
with Hamaki-Con (Biocontrol, Ltd.) dispensers. These dispensers contain ca. 150 mg of
Z11-140Ac, which is the main component of the PLR pheromone. Application rates of 250
d/a, 400 d/a, and two treatments of 400 d/a were evaluated. In addition, combination
treatments of pheromone and Bt were tested.

Trap catch and larval density: Trap catch through the season and changes in larval
densities from one generation 1o the next were used to evaluate the effectiveness of MD.
Three Pherocon 1C traps baited with 1mg of PLR pheromore (96%:Z11-14Ac, 4%:79-14Ac)
in red septa were placed in each orchard in late May. Larval sampling was conducted toward
the end of each generation. The overwintering generation was sampled post petal fail when
the population was comprised of late instar larvae feeding in spur shoot leaves. Densities of
the summer generation were estimated in mid-summer when most individuals were late instar
larvae feeding in shoot tips. All growing points on each of 36-48 trees per block were
examined during each generation.

The first application of pheromone was targeted at adults of the overwintering
generation which were active from May to July. Good control was achieved where initial
population densities were low (Table 1). Treatment of blocks I and J with 400 d/a resulted in
a 98% reduction in trap catch of the OW generation moths relative to trap catch in a non-
pheromone treated control. Moreover, larval densities at the end of the summer generation
were significantly lower than those at the end of the overwintering generation. In contrast,
400 d/a provided less suppression in two blocks with high PLR pressure (Table 1, blocks C &
D). In both blocks only an 88 % reduction in trap catch was recorded and larval densities of
the summer generation were 5-fold greater than the overwintering generation. A similar

Table 1. PLR trap catch and larval density in pheromone and non-pheromone treated blocks
at study site 6 (W6) in 1992,

Mean trap catch % Reduction Mean larval density?
(moths/trap) in trap catch (larvae/tree)
Block Treatment owl SU OW SU oW SU
H Btx2 80.3 6422 1.21 2.45
_ Pheromone
I 400 1.7 11.0 98 98 1.56* 0.48%*
¥ 400+ Bt 1.3 20.3 98 97 0.97% . (0.28*
- “A . (Oil & Lorsban) + Bt 170.0 4120 0.34 0.52
2+ Pheromone
o B 2500 3.7 34.0 98 92 0.19% 1.58*
B J250 B 3.0 39.7 98 90 0.23*  -0.80*
D400 + (Btx 2) 21.0 64.0 88 84 0.81* 4.85*
C. o '_-'(400 x 2+ (Btx 2) 200 717 88 83 0.94* 5.00*

Low= overwumenng generation, SU = summer generation.
2 Mean pau's followed by * are significantly different (paired t-test p<0.05).
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degree of population increase was found in two blocks with low PLR pressure (Table 1,
blocks E & F) that were treated with 250 d/a. .

The effectiveness of these treatments against the summer generation will not be
determined until the spring of 1993 when larval densities resulting from mating in late
summer of 1992 will be taken. However, levels of trap shutdown during the flight of the
summer generation in four of the six MD blocks were below 93% (Table 1), suggesting an
inadequate degree of disruption.

Obliquebanded leafroller

Study site description: In 1992 we also initated tests to evaluate MD as 2 control
for obliquebanded leafroiler (OBLR). Five apple blocks (17.2 acres) at one site and two
apple blocks at a second site (10 acres) were treated with Hamaki-Con dispensers at various
rates. The Z11-140Ac released from these dispensers cornprises the main component of the
OBLR pheromone.

Trap catch and larval density: Trap catch through the season and changes in larval
densities from one generation to the next were used to evaluate the effectiveness of MD.
Three Pherocon 1C traps baited with 1mg of OBLR pheromone in red septa were placed in
each orchard in late May. Larval sampling of the overwintering and summer generation was
conducted as described for PLR. Ten or 20 growing points on each of 36-48 trees per block
were examined during each generation. '

Good suppression of the overwintering generation of OBLR by a single application of
400 d/a was recorded in five of the seven blocks (Table 2). Each had a low starting
population. The other two blocks were under higher pressure and were treated with a
reduced rate of pheromone (250 d/a). Larval densities at the end of the summer generation in
both were significantly higher than the pre-treatment counts recorded at the end of the
overwintering generation. However, this relatively poor level of control may have been
associated with a late application date (ca 25% of emergence had already occurred), rather
than a failure of the pheromone. This explanation is supported by the high level of trap
shutdown recorded in both blocks following the application of pheromone (Table 2)

Table 2. OBLR trap catch and larval density in pheromone and non-pheromone treated
orchards at Milion-Freewater study sites 1 (MF1) and 2 (MF2) and Vantage study
site 1 (V1) in 1992,

Mean trap catch % Reduction Mean larval density?
(moths/trap) (moths/trap) (larvae/tree)

Site Treamment ow! SU ow SU ow SU
MF1 Organophosphates 82.0

Organophosphates 295 1150 0.47 0.70

Pheromone

Parathion & (0 +400) 33.0 12.5 89 0.20 0.40

250 + 400 0.7 7.3 98 94 1.48 2.25

250 + 800 0.3 2.0 99 98 1.35% 3.08%*
MF2 Organophosphates 350 1413 0.22* 0.03*

Pheromone

400 + (Btx 4) 0.7 35.7 98 75 0.33* ° 0.07*

400 + Parathion 1.0 5.8 97 96 0.18 0.18
V1 Btx2 25.5 0.20

Pheromone R . .

400 0.3 0.3 99 0.00 A

400 + (Bt x 2) 0.3 0.7 99 0.00

1 OW = overwintering generation, SU = summer generation.




PLR & OBLR Small Plot Trials

Comparison of pheromone blends: Some research in MD suggests that the best
results will occur if the complete pheromone blend of the target species is used in a
dispenser. Shin-Etsu provided dispensers loaded with the reported blends of PLR, a 96:4
mixture of Z11-140Ac¢ and Z9-140Ac and OBLR, a 90:5:5 mixture of Z11-140Ac, E11-
140AC and Z11-140H. The Hamaki-Con dispenser used in mating disruption trials contains
100% Z11-140Ac. In addition, Scentry Inc. provided "spiral type” dispensers loaded with
either 100 mg of Z11-140Ac(100%) or a 95:5 mixture of Z11-140AC and Z11-14Ald. To
evaluate the effectiveness of single and multiple component dispensers for MD of leafrollers
small plot trials were conducted during the flight of the second generation in 1992. Tests
were conducted in orchards at three sites (W6, W9 and MF1). Two or more pheromone
blends and a non-pheromone treated control were tested at each site. Treatments were
applied to three 0.3 acre blocks and were evaluated by comparing trap catch. A single
Pherocon 1C trap baited with either lmg of PLR pheromone (W6 &W9) or 1mg of OBLR
pheromone (MF1) was placed in each block.

Capture of either OBLR or PLR males was lower in all of the pheromone treatments
than in the untreated controls (Table 3). Dispensers releasing the single component were as
effective as those releasing a blend. Trap catch in blocks treated with the spiral dispenser
was not significantly different than in those treated with the twist-tie dispenser. However, a
consistent pattern of higher numbers of moths caught in blocks treated with the spiral
dispenser was noted.

Table 3. Comparative capture of obliquebanded leafroller (OBLR) and pandemis leafroller
(PLR) moths in blocks treated with single component pheromone dispensers,
multiple component dispensers, or no pheromone.

Mean OBLR/trapl _ Mean PLR/trap!

Dispenser Treatment Site MF1 Site WO  Site W6
twist-te Z11-140Ac:Z9-140Ac (96:4) ' 33.0ab
twist-tie Z11-140Ac:E11-140Ac:Z11-140H(95:5:5) 0.7a
twist-tie Z11-140Ac (100) 0.7a 47.7a 7.7a
spiral Z11-140Ac (100) - 6.0a 155.7a
spiral Z11-140Ac:211-14Ald (95:5) 2.0a 110.3a

No pheromone 66.0a 649.3b  148.3b

1 Mean pairs followed by the same letter are significantly different (ANOVA, Student-Newman-Keuls at p=0.05). Log10
(x+1) applied to caiches before analysis; actural means are given

Pheromone dosage in traps: In light of our work with CM, we examined the
potential for increasing trap sensitivity in leafroller MD orchards by loading septa with 10mg
(10 times the normal load) of pheromone. The relative attractancy of septa loaded with lmg
or 10mg of pheromone was determined in paired comparisons in all pheromone treated
blocks at site W6 (PLR) and sites MF1 and MF2 (OBLR). To minimize position effects,
paired traps were rotated wice a week. Septa were changed at three week intervals and trap
bottoms were replaced every six weeks, more often if dirty.
o Capture of PLR males in traps baited with 10mg was significantly (p<0.05) greater
-~ than in traps baited with Img. Overall, there was about a 5 to 6-fold increase in sensitivity.
. Traps baited with 10mg of pheromone may provide a means of following the seasonal

- development of PLR and predicting when population levels are too high to control with MD
alone

Capture of OBLR males in traps baited with 10mg was not significantly (p<0.05)
: d1fferent than in traps baited with Img. Treatment of orchards with Z11-14QAC greatly
- inhibits: OBLR trap catch and a higher dosage, in the range of 25mg, may be required to
_increase the attractancy of traps.
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1L Pome Fruits
Mating Disruption
1. Codling Moth in Pear

Larry J. Gut, Jay F. Brunner & Everett C. Burts
Washington State University
Tree Fruit Research & Extension Center
Wenatchee. Washington

Study site description: MD as a control for CM in pear was evaluated at eight study
sites in the Wenatchee area. Test sites were comprised of one or two pheromone treated
blocks and a conventionally treated block as a control. A total of 14 pear blocks (45.9 acres)
were treated with Isomate-C at a rate of either 400 d/a or 250 d/a. In addition, a single block
was treated with three applications (160 d/a) of Checkmate-C.

Fruit damage: CM injury to fruit was evaluated prior to harvest. A total of 2000
fruit were non-destructively examined in each block. Each sample consisted of inspecting 10
fruit high in the canopy (above 7 feet) and 10 fruit low in the canopy (below 7 feet) from 100
trees. Control of CM in pheromone treated and insecticide treated blocks is summarized in
Table 1. CM injury to fruit at harvest ranged from 0% to 3.6%. Low trap catches indicated

" that initial densites of CM within and adjacent to most orchards was low. At rates of 400 d/a
or 250 d/a, suppression of CM with Isomate-C or Checkmate-C at all low pressure sites

Table 1., Capture of codling moth in pheromone and insecticide treated pear blocks and fruit
injurv at harvest in 1992,

Average
Block size Treatment trap catch Percent fruit injury3
Site (acres) Dispenser Rate (d/a)1 (n:lorh/t:rap)2 Interior Border Total
W3 4.0 Isomate-C 400 0 0 0 [
3.8 Isomate-C 400 0.5 0 0 0
4.0 Conventional 5.0 0 0 0
W5 2.3 Isomate-C 400 4.0 -0 0 0
2.5 Isomate-C 250+150 7.0 0 0 0
1.8 Checkmate-C 160x3 2.0 0 0 0
5.0 Conventional . 0 0 0 0
W8 5.0 Isomate-C 400 0 0*
8.0 Conventional 18.0 0 0 0
w1l 2.0 Isomate-C 250+150 19.0 0.6 2.7 1.6
W13 2.3 Isomate-C 400 0 0 0 0
4.0 Conventional 0 0 0 0
W14 3.5 Isomate-C 400 0.5 <(0.1*
3.5 Isomate-C 250 - 4 <(.1*
10.0 Conventional 11 0 0 0
W15 3.8 Isomate-C 400 0 <().1 <(.1 0.1
4.0 Isomate-C 400 0.5 <0.1 0 <0.1
o 8.0 Conventional 1.5 0.1 <0.1 0.1
W16 3.0 Isomate-C 400 2.0% 2.9 4.1 3.6
w00 10,00 . Conventional 66.0 1.2 2.2 1.7

- o T dia= dispensers per acre, multiple applications indicated by an addition (+) or multiplication (x) symbol. .
S 28easona1 ‘capture of moths in Pherocon 1CP traps baited with Codlemone at a dosage of 10 mg (pheromone treated
;i1 orchards) or 1mg (non-pheromone treated orchards) and placed within the fruiting canopy of the tree, 1.5-2 meters.
Gt - Asterisks indicare that trap catches were only recorded during the first generation.
e -'j__3 Border consists of an’ area ca. 30 meters wide around the perimeter of the orchard. Asterisks indicate that fruit injury was
SRR * measured 4t the énd of the first generation, but not at harvest.
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resulted in less than Q.1% injury to fruit and control generally equivalent to conventionally
treated blocks. Levels of CM injury of 1.6% and 3.6% were recorded in pheromone treated
blocks at two sites (W11, W16) with a history of moderate CM pressure. At the site with the
highest level of injury (W16), a single treatment of organophosphate insecticides also did not
provide adequate control of CM (1.7% injury).

Impact on non-target species: Densities of pear psylla (PP), grape mealybug
(GMB), mites and their natural enemies were determined at each site. The densities of PP
eggs and nymphs and GMB were determined at cluster bud, petal fall and twice during the
summer. Six fruit clusters on each of 20 trees were sampled at cluster bud and petal fail.
Thiry leaves (3/shoot/10shoots) on each of 15 trees were sampled early in the summer, while
five leaves on each of 40 wees (1 shoot/ree) were sampled later in the summer. The
abundances of adult psylla and psylla predators were estimated by Iimb tapping. Single
limbs on each of 25 trees were tapped in each block during each sample period.

In four of the pheromone mediated "soft” blocks substantial colonization by predators
occurred early in the summer, and one or two supplemental treatments with soap and/or
diatomaceous earth were sufficient for control of pear psylla (Table 2). The highest levels of
predator activity were recorded in the Entiat Valley (W14, W15) and in a single site in
Cashmere (W13). Pear blocks at these sites were adjacent to native vegetation, particularly
woodlands, that appeared to be good sources of colonists. In contrast, colonization by
predators appeared to be reduced at sites, such as W5, that were surrounded by
conventionally treated apple and pear orchards. Deraeocoris brevis, Campylomma verbasci
and Chrysopa nigricornis were the most abundant predators of pear psylla. Densities of
other potential pests, including spider mites and grape mealybug, were low in all but one of
the MD soft blocks (data not shown).

Table 2. Comparison of densities of pear psylla (PP) and its natural enemies (NE) in
pheromone and conventionally treated blocks in 1992,

Average PP eggs and nymphs Average PP predators
per 6 fit clusters or per 30 leaves per trav
Cluster Petal Early Mid Cluster Petal Early Mid
Site  Treatment bud fall sommer summer bud fall summer summer
W3 Pheromone 10.2 4.0 6.6 4] 0.1 0.3 1.4
Phercmone 54 3.0 27.1 30.0 0 0 0.3 1.2
Conventional 15.6 0.6 22 72 0 0 0 0.1
W35 Pheromone 18.0 372 79.6 152.4 0.3 0.2 1.1 2.8
Pheromone 75.0 44,4 0 0
Conventional 34.0 24.6 0 12.6 0 0 0 0 -
W8 Pheromone 8.4 1.8 2.1 24 0.1 0.1 1.9 29
Conventional 19.2 0 3.1 3.6 0 0 0 03
W13 Pheromone 64.8 90.0 147.4 0 0 0.1 2.1 1.7
Conventional 36.0 1.8 4.8 1.8 0 0 0.3 0.8
W14 Pheromone 168 60 15.6 4.8 0.3 0.1 13. 3.8
Convendonal 21.6 0.6 0.7 12.0 0 0 0 0
W15 Pheromone 22.8 4.8 49 210 01 0.1 19 1.1 )
Conventional 27.0 1.2 42 1.8 0.1 0.1 1.2 - 13 -
‘W16 Pheromone ND 16.2 25.2 0 ND 0 1.3 32 ‘
Bl Conyentional ND 31.2 70.1 12 ND 0 1.1 1.1



II. Pome fruits
g. Cultural control
1. Codling Moth and Pears

R. A, Van Steenwyk and C. F. Fouche
Department of Entomological Sciences
University of California, Berkeley, 94720

Pears are harvested early in the season (mid-July through mid-
August) relative to other CM host crops, such as apples or walnuts.
After commercial pear harvest, it is not uncommon to find a large
number of unharvested fruit remaining on the trees. Since insecticides
used for the control of CM are usually terminated 2 or more weeks before
harvest, the unharvested fruit serve as excellent sites for CM oviposition
and allow for a rapid increase in the CM population. The CM which
develop in these fruit after mid-August will enter the overwintering stage
(diapause) and emerge as adults the following spring. A large
overwintering population of CM can have a detrimental effect on the
efficacy of either a pheromone or insecticide based control program. A
study was conducted during the fall of 1992 to determine if post-harvest
fruit sanitation could reduce the number of diapausing larvae and
subsequent adult CM emergence the following spring.

Commencing immediately after harvest, a 5- to 10-acre portion of
each of 9 orchards located in Fairfield, Courtland and Kelseyville were
stripped of nearly all remaining fruit and another portion of equal or
larger size was not stripped. Approximately 93% of the fruit was
removed by the post-harvest fruit sanitation treatment. The average
percent CM infestation in the fruit was 29.4%. An average of 1,179 CM-
infested fruit per acre were generated in the unstripped portion of the
orchards, while an average of 33 CM-infested fruit per acre were
generated in the stripped portion of the orchards. Approximately 90% of
the CM-infested fruit were reduced by the post-harvest fruit sanitation
treatment. The average number of diapausing larvae found in 25
corrugated cardboard bands was 0.4 larvae in the stripped portion of the
orchards and 3.1 larvae per 25 bands in the unstripped portion of the
orchards. CM larvae begin to enter diapause in early July and all larvae
which complete their development by mid-August will enter diapause.
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II. Pome Fruits
f. Implementation
Codling moth, apples and pears

Patrick W. Weddle
Weddle, Hansen & Associates, Inc.
P.O.Box 529
Placerville, CA 95667

Surveyving Barriers to the Effective Implementation of Mating Disruption for the
Control of Codling Moth (CMMD).

Mating disruption for codling moth (Cydia pomonelia) offers exceptional
promise in supplementing and reducing reliance on conventional chemical
pesticides. In order to evaluate barriers to the effective and widespread field
implementation of CMMD, the California Pear Growers Association provided
funds to survey a wide range of CMMD related experience in British Columbia,
the Pacific Northwest and California. Objectives of the study included (1)
evaluating the level of experience with CMMD, (2) surveying perspectives on the
cost of CMMD, (3) assessing perceptions of efficacy and (4) surveying perspectives
on the future of CMMD technology.

Weddle, Hansen and Associates, Inc. surveyed 43 individuals representing
84 person-years of experience with CMMD. Those surveyed included packing
house field personnel, extension agents, consultants and researchers. Of those
surveyed, 92% believed product cost to be "high" or "very high" and considered
cost to be the primary constraint on implementation of CMMD. Concerns about
efficacy ranked a close second as a constraint on implementation. Most (69%)
believed application costs to be "low" to "reasonable”. Most importantly, almost
three quarters (73%) of the survey participants characterized their control with
- CMMD to be successful compared to 96% success with conventional chemical
controls. Most users of CMMD combined it with one application of a conventional
pesticides. Secondary pest infestation was a problem in 62% of the CMMD
treatments. Desired improvements to CMMD included improved efficacy, the
need for a single application per season, lower material costs and leafroller
blends. Participants also desired a range of supplemental tools to aid CMMD,
including preservation of existing pesticides, registration of IGRs, development of
mating disruption for leafrollers and improved biological control of codling moth.
When asked if CMMD had a future place in orchard IPM, a "yes" response was
. almost unanimous. Three quarters of the those responding believed the future of
CMMD to be "very promising” predicting that CMMD would result in an overall

- E_ - reduction in conventional pesticide applications. Most (81%) stated that they
S owould use CM:M:D in 1993 and 61% stated that they would increase the acreage
'---treated RO

- Th15 study demonstrates a broad interest in CMMD in the orchard crop

. protectmn community and a desire to see the technology succeed as a primary tool
~in orchard TPM. The economics of CMMD need to be carefully analyzed and
;commumcated to growers.
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Hl. Stone Fruits

a. Biology
1. Cherry Bark Tortrix (CBT), cherry

Michael W. Klaus
Washington State Department of Agriculture
2015 S. First Street
Yakima, WA 98903

The first U.S. detection of CBT was reported by WSDA on March 29, 1991, The find was a larval
coliection from an omamental cherry tree at the Peace Arch State Park, Blaine, Whatcom County,
Washington. The trees have extensive tunneling throughout the bark of the trunk and the bark

of the larger limbs. The tunneiing has nearly girdled the trees. Park gardeners consider these
sixty year old Mt. Fuji cherry trees to be a total loss and will be removing them soon.

The cherry bark tortrix (CBT), Enamonia formosana (Scopoli), is nafive to Europe and Siberia.

it was first mentioned as a pest of stone fruits in Europe by Kollar in 1837 and as a pest in the
British Isles by Theobald (1909). CBT has been reported to cause serfous damage in stone fruit,
apple, pear and other trees (Thomsen 1920, Samal 1926). CBT is sometimes locally sefious, but is
generally considered fo be a pest of minor imperfance in the Biitish Isles (Massee,1954).

Biology and identification

CBT feeds on the bark and sapwood of a variety of plants of the family Rosaceae including Prunus
{cherry, plum, peach, apricot, nectarine and almond), Malus {apple}, Pyrus (pear), Pyracantha
{firethom}, Sorbus {mountain ash) and Cydonia {quince). Infested hosts identified in Washington
to date (via larval collecions, voucher specimens in WSDA Yakima collection) have been mature

cherry and apple trees. A CBT infestation of mountain ash in Vancouver, B.C. Canada was reported in
June of 1992.

CBT is a meth in the family Tortricidae. 1t is related to ancther important tortricid apple pest,
the codling moth. Codling moth was once named Enarmonia pomonella.

Adult CBT are fairly easily recognized by the distinctive and well defined orange and black mottied
wings. The various morphological aspects of the species along with photographs and illustrations can
aiso be found in Benander (1950), Bradley et al (1979), and Bentinek and Diakonoff (1968),

Eggs are similar to other tortricids, being lenticular or fried egg shape and milky white at oviposition.

After two or three days they tum bright red. Eggs are attached to the bark with a gurnmy secrefion and

| are usually faid in groups of two or three around bark wounds or cracks.larvae are 8 to 11 mm in length,

| flesh colored or slightly pink like & codling moth farvae. The pupae are 7 to 9 mm in length, light brown

and usually found within sitken frass material on the surface of the bark or within ¢racks. We also found

CBT pupae within the larval galleries in Whatcom County. In 1992, A clerid beatle larva was collected within

a CBT gallery in Bellingham, Washington. No parasites have been reared from any Washingion CBT specimens.

Roediger (1956) did a detailed study of CBT on stone fruit trees in Germany.

Control

S '_ Wmﬂeld (1 964) also summarizes the biology and control of CBT in England. The prolonged adult fiight

. makes chemical conirol for the adult stage impractical. Some dormant treatments were successful but were
S fairly labor intensive.. Gerber (1992) did an initial methyi bromide fumigation trial on cherry wood infested

D, wath CBT The dosage was 409 methyl bromide for ninety minutes. Seventy-five percent of the larvae were killed.




Program History
Agriculture Canada reported CBT in 1990 from at least nine sites in British Columbia’s Fraser Valley (Dang 1990).
The first adult CBT trapped in Washington state was caught in a pheromone trap on May 14, 1991 at the Peace Park.
Klaus {1991 & 1292) reported eight western Washington counties infested in 1991 and nine countigs infested in 1992.
Risk Analysis
The USDA, APHIS New Pest Advisory Committee met on March 16, 1992 o review a Pest Risk Assessment
{Orr,1992). The commiitee recommended that it is not feasible for APHIS to attempt any action at this time.
The committee stated that the nature of this pest is such that it does not lend itself to normal regulatory/eradication
efforts. The committee recognized that CBT does have the potential to become economically important.
Survey Objectives
The Objectives of the 1992 survey were io:
1. Delimit the current range of CBT in Washington.
2. Make preliminary biological observations of C3T under Washington conditions.
General Survey
In 1992 WSDA and USDA, APHIS, PPQ cooperated in a CBT pheromone survey of westem Washington and portions of
eastem Washington. Traps were placed and monitored from May 14 to Sept. 23 . Table 1 summarizes 1992

pheromone trap survey resuits:

Table 1. 1992 CBT Trapping Results

County # of Trap Sitea # of Poaitive Siltea
Eastern Washirngton

Adams 2 0
Asotin 0 ¢
Benton 5 o
Chelan 20 e
Columbia Q 0
bouglas 31 Q-
Ferry 0 0
Franklin 0 [+]
Garfieid 0 Q
Grant 25 0
Kittitas 17 0
Elickitat 17 2
Qkanogan 51 o
Skamania 9 0
Spokane [1]
Stevens 0 1}
Walla Walla 0 9
whitman 3 a
Yakima Q [
Totala 185 0
Westarn Washington

Grays Harbor 25 g
Jefferson g o
King*+ i4 1z
Kitsap™ 11 3
Mason 21 a
Pierce*™ 39 3
Thurgton** 67 1]
Lewis 90 0
Cowlitz 31 i)
Clark 44 0 -
Whatcom 30 30 .
Totals 3ise 48
Statawide Totals 565 48

= new county recoxd ** previously infested county




Observations

In general, current CBT distribution encompasses the Puget Sound region, with highest populations in Canadian border
counties. Population levels rapidly decrease in counties to the south. The caich pattem clearly indicates natural
spread of the pest, with no outlying catches elsewhere in the state.

Adult moths were collected in pheromone traps from the first placement on April 16 until traps were removed
in Septernber. Peak moth catch was in mid-July in 1992 compared to mid-August in 1991.

Preliminary field observations of host trees have corroborated the pheromone trap results. A high percentage of cherry
trees in Whatcom County are heavily infested with C3T. Many cherry trees in Whatcom County are severely stressed and
show widespread dieback. 1t is not known what role CBT has in the situation. Many of the severely infested trees
observed in Whatcom county and in Vancouver B.C. Canada also showed symptoms of the bacterial canker, Pseudomonas
svringae. Most researchers consider P. syfingae a weak pathogen, an opportunist that capitalizes on a host that has

been weakened by some predisposing condition (Moore, 1688). Nematode damage to trees has been cited as another
predisposing factor to P. syringae infections in Califoria (English, 1982).

Most infested trees observed to date have been mature omamental and fruiting cherry and apple varieties.

In 1891, young omamental cherry trees were inspected for CBT infestation at the Peace Park. These trees were within
one hundred yards of infested older trees, yet were free of CBT in 1991. However, in 1992, larval frass fubes were

found on these trees. Damage was noted at the point where the support wires rubbed against bark.

Visual observations were made at four other uninfested 1991 Whatcom county sites. Re-examination of these sites in 1992
showed that these trees are now lightly infested with CBT. One site had no sign CET in 1991. However, on April 14, 1992
one larval frass tube was detected. On May 27, 1992 two frass tubes were noted. On June 24, 1992 one frass tube was
found. On Sept. 9. 1992 eleven frass tubes were counted on this omamental chery tree in Bellingham.
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III. Stone Fruits
a) biological /chemical control
1. Peach Twig Borer; Prunus spp.

R.E. Rice
University of California
Kearney Agricultural Center, Parlier, 93648

Due to persistent problems in obtaining the BASF RAK® 5-6 pheromone dispensers in
North America, the 1992 PTB mating disruption program in California used pheromone
dispensers manufactured by Consep Membranes Inc., Bend, Oregon, U.S.A. These dispensers
were loaded with 100 mgs of PTB pheromone and applied at 500 dispensers per ha. Field
release rate studies with these dispensers in 1991 had shown that they were essentially depleted
of pheromone after 60 days. Consequently, two applications of these dispensers 60-days apart
were made in the field efficacy trials in 1992. The results of these trials are shown in Table
1.

As in previous years, the first fruit harvested in May had relatively low levels of
infestation in both the pheromone treated biocks and in the untreated checks. As the harvests
progressed into June, infested fruit in the checks generally increased, while the pheromone
treatments held infestations to acceptable levels. One significant failure in PTB control
occurred, in the 1.6 ha. apricot orchard harvested July 1, 1992. This organically-managed
orchard (without fungicides) sustained severe crop losses to brown rot fungus (Monilinia spp.)
in the three weeks prior to harvest, which greatly increased the PTB pressure on the remaining
fruit and probably contributed to an increase in PTB infested fruit.

Differences in PTB infestations between pheromone treated blocks and untreated checks
tended to lessen as the season progressed into late July, but orchards that had been under PTB
mating disruption for several successive years generally maintained good control.

Summary

Field trials for mating disruption of Anarsia lineatella using several types of pheromone
dispensers containing the standard two-component blend of PTB pheromone have shown
promise as an acceptable commercial control for PTB in California. The problems with
continued use of dormant spray programs for control of PTB continue and are increasing,
leading to greater interest on the part of growers and pest managers for this technology.
Inherent problems, particularly in logistics and application, associated with use of point source
or hand-applied pheromone dispensers include the cost of the pheromone for two treatments
- per season, with a minimum of 120 grams ai per ha. per season, and may make the cost

- g o :'pl'Ohlbltlve in the short term. Also, hand application of pheromone dispensers in the upper
2. one-third of stonefruit tree canopies 5-6 m high exacerbate difficulty of application, while hand
S _::_::apphcatlon of dispensers to almond trees 7-9 m high becomes almost a physical impossibility.

: In spite of these ‘problems, however, growers and pest control advisors continue to support the

jconcept of mating disruption for peach twig borer in California orchards and it is anticipated
o that a reglstered commercial product will be available for application in California by 1994,
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Table 1. Field trials for mating disruption of peach twig borer, Anarsia lineatella, in
central California stonefruits; 1992.
Harvest Plot Years- % ”

Cultivar’ Date Size (ha) MD Infested
May Glo (n) pheromone 5/19 0.8 1 0.2
check 0.4
Sparkling May (n) pheromone 6/2 0.8 1 0.2
check 52
Blenheim (a) pheromone 6/10 0.8 4 0.2
check 84
Red Diamond (n) pheromone 6/22 0.8 4 0.8
check 11.6
Babcock (p) pheromone 6/29 1.6 3 0.3
check 04
Blenheim (a) pheromone 7/1 1.6 1 215
check 12.6
Elegant Lady (p) pheromone I 7/6 0.8 4 13
pheromone II 1.0 1 5.3
check 232
Fay Elberta (p) pheromone 7/22 05 4 3.7
check 392
O'Henry (p) pheromone 7/25 0.8 3 0.8
check 1.6
French (prune) pheromone 7/27 12 1 .13
check 5.5
Nonpariel (al) pheromone 7/29 2.0 1 134
check 19.8
Dr. Davis (p) pheromone 7/30 20 1 2.6
B.t. check 33
Starn (p) pheromone 8/10 20 2 04
B.t. check 1.2
Fairtime (p) pheromone 8/18 0.8 4 92
check 29.2

!1st applications Feb. 24-27; 2nd applications May 18-26. Consep pheromone dispensers
applied @ 500/ha. in all tests except BASF in French prunes and almonds. (n) = nectarine;
(a) = apricot; (p) = peach; (al) = almond.
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II. Stone Fruits
¢) mechanical control
1. Oriental fruit moth; peaches, nectarines

R.E. Rice
University of California
Kearney Agricultural Center, Parlier, 93648

Effect of Mechanical Tree Topping on Oriental Fruit Moth Populations

The objective of this work was to determine if mechanical topping of stone fruit
orchards following harvest would lower populations of overwintering OFM larvae. Three
portions of a large, mature nectarine orchard in Tulare County was commercially topped on
August 5, September 11, and November 1, 1991 (Fig. 1a). A second orchard at the Kearney
Agricultural Center in Parlier was topped on September 13 and October 25, 1991. The intent
of the topping treatments in the fall of 1991 were to a) kill eggs and larvae of OFM from the
fourth or fifth generation moths and b) to reduce the numbers of growing terminals for OFM
egg laying and larval development in the fall of 1991. The first flights (overwintered OFM)
of moths in these orchards were then monitored with pheromone traps in February, March, and
April of 1992 to measure any differences in moth numbers in the various tree topping
treatments.

The results of the tree topping experiment showed that the removal of terminal growth
by mechanical topping in either August or September reduced the surviving and overwintering
population of Oriental fruit moth larvae that produced moths the following spring (Figure 1b).
The implications from these results are that it is beneficial to top stone fruit orchards,
preferably during the fourth flight of OFM and secondarily during the fifth flight in September
to mechanically reduce the potential overwintering population of OFM larvae. The topping
operation should be timed as closely as possible to the peak of OFM activity in these two
flights, at approximately 500-600 day degrees (45°F threshold) after the beginning of each
respective flight.




IMI. Stone Fruits
¢,d) biological/chemical control
1. Oriental Fruit moth; peaches, nectarines

R.E. Rice
University of California
Kearney Agricultural Center, Parlier, 93648

Comparison of Oriental Fruit Moth Mating Disruption Dispensers

Oriental fruit moth mating disruption dispensers were compared in side-by-side trials
in several peach and nectarine orchards in 1992. Isomate-M dispensers from Pacific Biocontrol
were applied twice during the season at 400 dispensers per acre; Checkmate-OFM dispensers
form Consep Membranes, Inc. were applied twice at 200 dispensers per acre. These are the
recommended label rates for each product.

The results of these comparisons (Table S) show that in most of the trials both dispenser
treatments reduced OFM damage about equally compared to untreated checks. With the
exception of the Kingsburg O'Henry plot, the Isomate material showed a lower numerical trend
in harvest damage, but these differences were not statistically significant. The value of two
applications of pheromone was again shown in the Kingsburg trial when compared to the single
application treatment. As observed in previous trials, OFM mating disruption began to break
down even with two applications of pheromone in cultivars harvested after late July.
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Table 1. Comparison of OFM mating disruption using Isomate-M vs. Checkmate-OFM
dispensers at label rates, 1992.

%

Plot Cultivar Harvest Treatment Infested
KAC Fld. 13 Red Diamond  6/22 Isomate 0.1
Checkmate 03
Check 3.2
Elegant Lady 7/6 Isomate 0.0
Checkmate 0.1
Check 1.0
Fairtime 8/18 Isomate 1.9
Checkmate 3.2
Check 202
Kingsburg O'Henry 7/25 Isomate (1X) 3.0
Checkmate (2X) 290
Modesto Dr. Davis 7/30 Isomate’ 14
Checkmate’ 2.0
Exeter Starn 8/10 Isomate® 14
Checkmate? 1.8

'Oversprayed with esfenvalerate June 20, 1992,
*Oversprayed with B.t. May 11, 14, 21; June 18 with azinphosmethyl.




III. Stone Fruits
¢,d) biological/chemical control
1. Peach Twig Borer, Prunus spp.

R.E. Rice! and J.G. Millar®
g Kearney Agricultural Center, Parlier, 93648
*University of California, Riverside, 92521

Reevaluation of Peach Twig Borer Pheromone [somers

Comparisons of PTB pheromone trapping data from several researchers at the Kearney
Agricultural Center in the spring of 1990 showed considerable variations and discrepancies in
trap numbers that could not be explained through weather or known population densities. As
a result of these comparisons, a research project was established to reevaluate and examine the
components of natural peach twig borer pheromone produced by virgin female moths and also
to identify the reasons for the extreme variations in PTB trap counts observed in 1989 and
1990. Dr. Jocelyn Millar at U.C. Riverside has identified several minor constituents in extracts
of female PTB pheromone glands as decyl acetate, (E)- and (Z)-4-decenyl acetate and (E,E)-
and (Z,E)-decadienyl acetate. Decyl acetate and (E)-4-decenyl acetate were also identified in
effluvia from live female moths. None of these identified compounds enhanced the
attractiveness of the standard blend of (E)-5-decenol and (E)-5-decenyl acetate (20:80) in field
tests (Table 1). However, the analogous compounds (E)-6-decenyl acetate and (Z)-6-decenyl
acetate were identified as behavioral antagonists and suppressed trap captures (Table 2). The
contents of a variety of commercial pheromone lures and mating disruption devices were
analyzed and one batch of lures which had performed very poorly in field tests was found to
contain the inhibitory compound (E)-6-decenyl acetate.
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Table 1. Trap catches in traps baited with the PTB pheromone standard blend vs. the
standard blend + minor components.

Trap Catches {males)

Host Crop Lure! Mean®
Almonds Standard Blend 729 a
Std Blend + Minor Comp.? 723 a
Plums Standard Blend 340 a
Std Blend + Minor Comp. 345 a
Peaches Standard Blend 96.2 a
Std Blend + Minor Comp. 725a

*Standard blend, ES-10:Ac (400 pg) + E5-10:0OH (100 pg). Six replicates per treatment, traps
counted 3 times.

*Minor components, E4-10:Ac (5 pg), Z4-10:Ac (5 pg), 10:Ac (20 ug), Z3,E5-10:Ac (5 ug),
E3,E5-10:Ac (10 pg).

Table 2.  Field bioassay in almonds of standard peach twig borer pheromone blend and
potential inhibitors. Caruthers, Calif.,, 1990.

Total No.
Attractant PTB Collected

1 Standard PTB pheromone 7235 A
2 Standard + 20 pg E-6 Ac. 1207 C
3 Standard + 100 pg E-6 Ac. 496 D
4 Standard + 20 ug Z-6 Ac. 6702 AB
5 Standard + 100 ug Z-6 Ac. 6095 B
6 Blank septa 97 E

'4 traps (reps) per treatment; 8 counts from Oct. 3-22, 1990. -




III. Stone Fruits
c,d} biological/chemical control
1. San Jose scale, Prunus spp.

R.E. Rice
University of California
Kearney Agricultural Center, Parlier, 93648

Laboratory experiments on mating disruption of San Jose scale were conducted in
small glass-topped sleeve cages using laboratory coionies of SJS reared on wild
gourds. The results of these studies (Table 1) indicate that in the presence of
SJS synthetic pheromones, orientation of flying male scales to calling virgin
females can be disrupted and mating prevented when males and females are in close
proximity. However, this does not demonstrate yet that walking males can be
prevented from finding females. This research on SJS mating disruption is part
of a cooperative project with Dr. John Krochta, UCD, Department of Food Science,
and Dr. Mike Delwiche, UCD, Department of Ag Engineering.

Table 1. San Jose scale mating disruption laboratory studies; 1990-91.

SJ45-MD-90-1

SJS5-MD-90-2

SJS-MD-91-1

SJS-MD-91-2

SJS-MD-91-3

Male Scale Female Scale
No. SJS % % %

Test No. Disp.’ Dead Alive Total Emergence Dead Alive Total Mortality Mated
0 775 538 1313 41.0 17 281 298 5.7 97.9

30 722 5g0 1312 45.0 19 163 182 10.4 0.0

0 61 1773 1834 96.7 81 341 422 1.0 95.0

30 105 1742 1847 94.3 65 3861 426 - 15.3 1.9

0 111 364 475 76.6 41 86 i27 - 32.3 898.8

4 90 508 598 84.9 29 105 134 21.6 10.5

8 70 544 6l4 88.6 32 107 139 23.0 0.0

0 47 153 200 76.5 19 181 200 g.5 86.7

4 56 144 200 72.0 40 160 200 20.0 1.9

6 58 142 200 71.0 37 163 200 18.5 0.0

8 58 142 200 71.0 39 161 200 19.5 0.9

0 120 1325 1445 91.7 21 205 226 9.2 98.0

4 127 1330 1457 91.3 32 192 224 14.2 6.2

8 160 1293 1453 89.0 41 189 230 17.8 1.0

12 9] 1359 1450 93.7 33 194 227 14.5 0.5

"~ 'rece, Inc. rubber septa each loaded with 300 pg of 3-methylene-7-methyl-7-octen-1-y1
..~ propanoate (SJS-2).
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III. Stone Fruits
a. Pesticide resistance
1. Grapholita molesta, Peaches

William W. Barnett

U.C. Kearney Ag. Center
9240 S. Riverbend
Parlier, CA 93648

We have been monitoring Oriental fruit moth for azinphosmethyl resistance
for the past 3 seasons. Tests were conducted on adult male moths using
the toxicant Taced adhesive technique developed by Tom Miller at UCR with
a_diagnostic dose of 100 micrograms azinphosmethyl per gram of adhesive.
ATl tests, except the 1991 Butte County bioassays were conducted against
the 1st summer (May) generation, between 300 and 500 degree days after the
beginning of the flight. The 91 Butte County bicassays were conducted on
the 2nd summer generation, in late June.

Insecticide laced trap bottoms and tops were assembled and placed in the
field just prior to dusk. Traps were collected early the following
morning, placed in ice chests with enough wet paper towels in the bottom
to keep humidity above 90%. Traps were incubated at room temperature
(approx. 73 degrees F) and moths checked 24 hours later by probing with a
pencil to detect any movement. Data were transformed using Abbott’s
formula and percent mortality calculated.

Data from 1990 indicate OFM resistance was limited to the Lomo 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%. This compares to 98% mortality in an assumed susceptibie strain in
the San Joaquin Vailey, Table 1. Three orchards in Butte County, that had
reported control failures with azinphosmethyl, were tested in 1991 and
there are indications all three orchards were resistant. '

Sixteen peach and nectarine orchards throughout California were bioassayed
in 1992 in cooperation with county based farm advisors. All 3 Butte
County orchards appeared to be resistant or are becoming resistant but 2
Sutter County orchards located south of Yuba City still seem to be
susceptible. Three orchards in Stanislaus County were bioassayed with 2
of the 3 orchards indicating resistant populations. This is the first
time resistance has been detected in the San Joaquin Valley. All orchards
tested south of Modesto were still susceptible.
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Table 1

Survey of OFM resistance in California using azinphosmethyl
mixed with adhesive in pheromone traps. -1

1990 1991 1992
% % %
County Grower mort. mort. mort.
Butte Carlin (Peterson Rd.) 594
Badashi (Little Rd.) 571
Singh (Ord Ranch) 309
Palma (Larkin Rd.) 61.9
MC 43.3
Peek 35.5
Stowe 48.6
Sutter Singh (Lincoln Rd.) 863
Johl (Reed Rd.) 733
Johl (Eager Rd.) 34.5
Poole (Eager Rd.) 57.2
Levee (Lomo) 41.0
De-Valentine (Rio Oso) 73.5
Vertrees (Rio Oso) 8l.1
Yuba Tierra (Dist. 10) 30.6
San Zeider (Lockford) 94.5
Joaquin Linden (Baker/Duman Rd) 77.5
Stanis- "L" 562
laus "S" 460
llDll 893
Britton (Salida) -- Almonds 94.0
Merced Fiorini (Livingston) 54.5 795
S & J (Chowchilla) -- Almonds 78.9
Fresno Chandler (Selma) 92.3 §26
KAC (Parlier) 89.4 7086
Bailantine (Kingsburg) 98.1
Kings Palm Ave. (Kingsburg) : 788
' Meyer : 868
9th Ave. {Hanford) 931
Kern Sandrini e )
Vallos Rd. ' - 826

-1 Diagnostic dose 100 micrograms/gram adhesive
Mortality corrected using Abbot’s Formula




Survey of OFM resistance in California using azinphosmethyl

mixed with adhesive in pheromone traps. -1

Table 1

1990 1991 11992
% % %
County Grower mort. mort. mort.
Butte Carlin (Peterson Rd.) 59
Badashi {Little Rd.) 58
Singh (Ord Ranch) 31
Palma (Larkin Rd.) 62
MC 43
Peek 35
Stowe 49
Sutter Singh (Lincoin Rd.) 86
JohT {Reed Rd.) 73
Joh1l (Eager Rd.) 34
Poole (Eager Rd.) , 57
Levee (Lomo) 41
De-Valentine (Rio 0Oso) 73
Vertrees (Rio 0Oso) 81
Yuba Tierra (Dist. 10) 31
San Zeider (Lockford) 94
Joaquin Linden {Baker/Duman Rd) 77
Stanis- "L" 56
laus "st 46
llDll 89
Britton (Salida) -- Almonds 94
Merced Fiorini (Livingston) 54 79
S & J (Chowchilla) -- Aimonds 79
Fresno Chandler {Selma) 92 93
KAC (Parlier) 89 71
Ballantine (Kingsburg) 98
Kings Palm Ave. (Kingsburg) 79
Meyer 87
9th Ave. (Hanford) 93
Kern Sandrini 63
P Vallos Rd. 83

: '~1. Diagnoétié dose 100 micrograms/gram adhesive

| ”. &_* - Mortality corrected using Abbot’s Formula
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[. Nuts

a. Biology
1. Pacific mite, Tetranychus pacificus, on almond, prunus
amygdalus.

Walter . Bentley and Jason Kosareff
1031 south Mt. Vernon Avenue
Bakersfield, CA 93307

Monitoring the spring movement of Pacific spider mite from the
orchard floor and onto mature almond trees was continued at 2
locations in Kern county in 1992. This was the third year at the
Bidart orchard which is clean cultivated, drip irrigated, and planted
on a 1-1-1 configuration of nonpareil, carmel, and sonora varieties.
The Weins orchard has been monitored for 2 years and has a bariey,
vetch cover crop, flood irrigated, and on a 1-1 configuration of
nonpareil and carmel.

Soil samples collected from beneath almond trees were placed in
paper cups and the cups placed on Trecee tent traps to collect
migrating mites. Peak movement occurred on Feb. 3 and 11 at the
Bidart orchard and Feb. 14 at the Weins orchard.

Six replicated treatments of trunk banding and of scaffold banding
on Feb, 3 at the Bidart orchard and Feb. 5 the Weins orchard were
made. Ten leaves were selected from each of 3 heights (3 ft. interior,
6 ft. interior, and 8 ft periphery) at weekly intervals through August
and counted for mites.

At the Bidart orchard the highest mite populations occurred on the
non banded trees at all heights. At the 3 ft. and 6 ft. height the
trunk banded treatment had the lowest mite populations. At 8 ft.,
the scaffold banding resulted in the lowest number of mites. We
were unable to separate the effects of banding and prey population
on the western predator mite.

At the Weins orchard the highest mite populations occurred on the
non banded trees at all heights. The trunk banding appeared less
effective at this orchard where only the 3 ft. sampling showed lower

- mite populations. At the 6 [t. and 8 ft. height, the scaffold banding
i :'re_sq_Lte_d;_;n; the lowest spider mite populations, The effect on the
. western predator mite was unclear due to the direct relationship

:_'i.-.:_'._bé:twq'enf predator and prey populations.
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IV.  Nuts
d. Chemical control
i. Peach Twig Borer - Almonds

J. Dibble and S. Haire
Kearney Agricultural Center
University of California
Parlier, CA 93648

PTB control evaluations were made in the spring to determine the results of
dormant applications applied to two varieties of almonds. The loss of
parathion along with a few recent reports of poor control, encouraged these
trials with certain material and rate variations.

Applications, all combined with Orchex 796 superior oil, showed the standard
Diazinon 1in the nonpareil variety to give approximately 90% control
regardless of spray gallonage 50, 100, 200 or 400 gpa. Lorsban gave
equivalent results to Diazinon, whereas Dibrom was similar only at the high
rate. Sevin gave 70 and 82% control when comparing low volume {50 gpa) vs.
high volume (400 gpa) sprays. Imidan in strongly buffered water (5.8 - 6.2
pH) gave the best results at 97% control. Evaluations of shoot strikes were
made in May by counting the number observed in 10 seconds at each tree
quadrant.

The Neplus variety showed Dibrom to give 100% control at the high rate.
Lorsban, Imidan and 3 of the Diazinon treatments gave approximately 80-90%
control. The 400 gpa rate of Diazinon plus the two Sevin applications
resulted in the poorest control.



Almonds - 1992
Peach Twig Borer, Anarsia lineatella
Dormant Control

Average Number -
Strikes/tree

Treatment (May counts) s

(all + 0i1) Form. RateAcre GPA Nonparei] Neplus )

Sevin 80S 6 1bs. 50 10.2 b 4.7 b

Sevin 80S 6 bs. 400 6.2 be 5.8 ab

Diazinon 50U 4 1bs. 50 3.3 ¢ 2.5 ¢

Diazinon 500 4 1bs. 100 4.0 c 2.5 ¢

Diazinon 50W 4 1bs. 200 3.5¢ 1.3 cd

Diazinon 50W 4 Tbs. 400 4.3 ¢ 6.0 ab

Dibrom 2E 2 pts. 100 8.2 b 1.7 cd

Dibrom 2E 2.5 pts. 100 8.3 b 3.8 bc

Dibrom 2E 3 pts. 100 4.7 ¢ 0.0d

Imidan 50W 4 1bs. 100 1.0 d 2.5 ¢

Lorsban 4EC 2 pts. 100 4.2 ¢ 2.5 ¢

Check -- -- - 34.0 a 11.5 a




IV.  Nuts
d. Chemical control
1. Navel Orangeworm - Almonds

J. Dibble and S. Haire
Kearney Agricultural Center
University of California
Parlier, CA 93648

The beginning of almond hullsplit (July) is the proper timing for NOW chemical
control. Guthion is one of the common materials applied. Another OP, a
carbamate, two Bts and a pyrethroid were compared to Guthion and evaluated at
harvest (Sept.) as to percent larval feeding in the hulls and huts.

Performance of Imidan properly buffered was good to very good except for one
formulation. Asana also gave good results with the Bt Javelin slightly behind
in performance. Dipel and Sevin treatments resulted in the poorest control.
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Almonds - 1992
Navel Orangeworm, Paramyelois transitella
Hull Split Applications and Control
Harvest Samples ©
% larval
Rate/ feeding No. Tive larva y
Chemical® Form. Acre Nuts Hulls & nuts
Imidan (std) 50W 6 1bs. 4.4 ¢ 0
Imidan " 504 8 1bs. 3.3 ¢ 0
Imidan (new form.) 50W 6 1bs. 6.6 b 1 PTB
1 NOW
Imidan " " SOW 8 1bs. 4.4 ¢ 0
Imidan 704 4.3 1bs. 3.3 ¢ 0
Imidan 7OW 5.7 1bs. 2.2 cd 0
Guthion 50w 4 1bs. 3.3 ¢ 0
Dipel 2X 2 Tbs. 7.7b 1 PTB
3 NOW
Imidan (std) 50W 4 Tbs. 3.3 ¢ 0
+ 0il 0-796 4 gals.
Javelin - WG 1 1b. 5.5 be 1 PTB
2 NOW
Asana XL 20 oz. 4.4 ¢ 1 NOW
Sevin 50W 6 1bs. 8.8 ab 2 PTB
3 NOW
Check -- -- 12.2 a 4 PTB
5 NOW

'Applications by high pressure and high gallonage on 7/23/92.




IV. Nuts
d. Chemical Control
1. Codling Moth in Walnuts

R. A. Van Steenwyk, Benny Fouche, & B. Bisabri
201 Wellman Hall University of California
Berkeley, CA 94720

The first flight codling moth (CM), Cvdia pomonella, is frequently
observed to exhibit a bimodal pattern in California. Control of the second
peak of the first flight with Diazinon or Lorsban may be justified if the
second peak is of sufficient magnitude.

The study was conducted in a mature Serr orchard in Arbuckle, Calif.
The trees were approximately 30 fi tall and were planted on a 30 ft. by 30 fi.
square (48 trees/acre). Five treatments were replicated 3 times in a
randomized complete block design. Each replicate was 8 rows by 8 trees
(1.3 acres). The 5 treatments were: Lorsban 4EC at 2.0 1b (Al)acre
applied on April 27, Guthion 50WP at 1.5 1b (AD)/acre applied on April 27,
Lorsban 4EC at 2.0 Ib (Al)Yacre applied on April 27 and May 19, Lorshan
4EC at 2.0 1b (AlYacre applied on April 27 plus Diazinon 50WP at 3.0 1b
(AI)/acre applied on May 19, and an untreated control. The timing of the
applications was based on tree and CM phenology. The April 27
application was made at 1/2" nut size, or 368 DD, and the May 19
application was made shortly after the second peak of the first flight, or
817 DD. The insecticides were applied with an air blast sprayer operating
at 1.7 mph and delivering 50 gal/acre of finished spray.

Adult CM were monitored by four pheromone traps placed in and around
the plot. The traps were monitored once a week from March 17 through
May 26 for the first CM flight. Control of the first peak was evaluated by
counting all CM-infested dropped nuts around the center 4 trees in each
plot weekly from May 19 through June 16. Control of the second peak was
evaluated by determining the percent CM infestation from 200 nut pairs
from the bottom 1/3 of the 4 center trees in each plot on June 16. Walnut
aphids, Chromaphis juglandicola, were monitored by inspecting 10
leaflets/tree from the 4 center trees in each plot weekly from June 2
through June 186.

Control of the first peak, as measured by mean number of CM-infested
dropped nuts, showed a significant difference between the untreated
control and the various insecticide treatments. However, there-was no
significant difference among the insecticide treatments. The second
application on May 19 had some influence on the number of CM-infested
- dropped nuts. For example, the two applications of Lorsban had 0.9 CM-
".infested dropped nuts, while a single application of Lorsban had 4.3 CM-

- infested dropped nuts.
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Control of the second peak, as measured by mean percent CM-infested nut
pairs, showed a significant difference between the untreated control and
the insecticide treatments. In the various insecticide treatments, a single
application of Guthion and 2 applications of Lorsban had significantly
lower percent infested nut pairs than did a single application of Lorsban.
However, an application of Lorsban followed by a Diazinon treatment did
not differ significantly from the other insecticide treatments. The single
application of Guthion, which was successful in controlling CM over the
extended bimodal flight period, caused a significant increase in the
walnut aphid population.

Table 1. Control of the Second Peak of the Overwintering Fight of Codling
Moth, Arbuckle CA. -

Mean No. Mean

CM-infested Mean % CM- No.

dropped nut/ infested aphids/
1st appl. 2nd appl, tree nut pairs lleaﬂet
Lorsban  Lorsban 0.9a 0.3a 0.9b
Guthion = —-eeeeee- 1.8a 0.3a 10.8a
Lorsban Diazinon 2.9a 1.7ab 0.7b
Lorshan  -seeeveceeee 4 3a 5.5b 1.0b
Untreated  «--ecoeeeeee 32.8h 12.5¢ 1.5b

Means followed by the same letter in a column were not significantly
different (P < 0.1, Fisher's LSD).

Fig. 1. Pheromone Trap Capture and Appiication Timing for Control
of First Flight Codling Moth in Walnuts, Arbuckle CA, 1992,
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