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MEETING NOTICE
63rd ANNUAL WESTERN ORCHARD PEST & DISEASE MANAGEMENT
CONFERENCE
January 11-13,1989
Imperisl Hotel, 400 SW Broadway at Stark, Portland, OR 97205

PH: (503)228-7221
Meetings begin at 1:00 p.m., Wednesday, January 11. Research planning and
coordination meetings by special interest groups by arrangement either before

or after the WOPDMC schedule.

Wednesdav, 11 January 1989

0 p.m. Opening Business Meeting
O p.m. Stone Fruits

L Mo

1:00 p.m. - 1:
1:20 p.m b

Thursday, 12 January 1989

8:30 a.m., - 12:00 noon Pome Fruits

1:30 pom. - 3:30 p.m. Pome Fruits

3:30 p.m. - 5:00 p.m. Nuts

8:30 a.m. - 5:00 p.m. Tree Fruit Diseases

Friday, 13 January 1989

8:30 a.m. - 11:00 a.m. Nuts
11:00 a.m. - 12:00 noon Closing Business Meeting

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

Research Report: Send original copy by December 15 to:

Glenn Fisher

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

{Revised notice dmw)




~ Secretary/Treasurer

63rd Annual WOPDM meeting notice ' 2

Please note the earlier deadline, December 15. Please follow the format
given below for the research report. :

1. No more than 2 full pages typed including graphs and tables.

2. Use white bond paper and clear legible type ready for
camera-copy. Hand written copy or colored paper is not
acceptable.

3. Copy format enclosed. Reﬁorts not conforming to the format will
not be accepted.

Send a copy of your research report to the appropriate section leader:

1. Deciduocus Orchard Diseases 2. Pome Fruits
Gary Grove

Pete Westigard -
Trae Fruit Res. & Ext. Ctr.

Southern Oregon Expt. Sta.

1100 N. Western Ave. _ 569 Hanley Road
Wenatchee, WA 98801 Medford, OR 27502
3. Stone Fruits 4., Nuts

Everect Burts Bill Barnett
Tree Fruit Res. & Ext. Ctr. Kearney Agric. Center

1160 N. Western Ave. 9240 S. River Bend Ave.
Wenatchee, Wa 98801 Parlier, CA 93648

To insure clarity of pesticide designations, please submit on a separate
sheet of paper, the common name and trade name of any pesticide mentioned
in your report. Use names designated in the Entomological Society of
america Special Publication 74-1, Oct. 1974; the lisc of chemical and

common names suggested for use by AR-EPA 900-622; or the Agrichemicals
Handbook.

Hold your slide as you want it to be seen, then mark the lower left

corner. You may also bring your own carousel (Keodak) to load your own
slides at the beginning the session or at breaks.

THIS WILL BE THE ONLY MEETING NOTICE. PLEASE DO NOT FORGET THE DEC. 15
DEADLINE FOR RESEARCH REPORTS.

WA
FRANK HOWELL

xe




RESEARCH REPORTS FROM THE 63rd ANNUAL
WESTERN ORCHARD PEST
AND DISEASE MANAGEMENT CONFERENCE

January 11, 12, & 13, 1989

DECIDUOUS ORCHARD DISEASES--SECTION I

Chemical Control

Brown rot blossom on almonds caused by Monilinia laxa .

Specific apple replant disease - apple,

Orchard replant - apple . .
Powdery mildew; Podosphaera leucotrhlcha - apple
Crown and root rot - apple.

Effect of fumigant, fertilizer and biologlcal treatments

on apples replant problem.
Orchard replant - peach . .
Brotryosphaeria panicle and shoot bllght - plstach1o.
Russet scab and wind scab; prune (Prunus domestica)

Pesticide Resistance
Fig endosepsis,
Fireblight - pear .

POME FRUITS--SECTION II

Biological Control

Codling moth - apple. e e e e e e e e e
Codling moth, pear psylla, and spider mites - pears
Pear psylla - pear.

Phytoseiids on apple.

Spider mites on apple, pear .

Chemical Control

Codling moth - apple.

Codling moth - pears.

Codling moth, pear psylla, European red mlte
two-spotted spider mites, obllquebanded leafroller .
Pear psylla . . .

Pear psylla, twospotted splder mlte - pears

Pear psylla; pear rust mite; twospotted spider mlte
European red mite, .

Pear psylia; pear rust mite; twospotted spider mite;
European red mite; codling moth. . .
Pear psylla; pear rust mite; twospotted splder mlte
European red mite; codling moth San Jose scale;
fruit tree-leafroller. e e e e e

Twospotted spider mite (TSSM) pears European red

mite (ERM) - pears e e e e e

Twospotted spider mite, European red mite, Western
predatory mite - pears .

Pesticide Resistance

European red mite, apple; Western predatory mite.
Tetranychid spp. on apple and pear. .
Tetranychus urticae, Panoychus ulmi - apple and pear.
Twospotted spider mlte on pear.
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POME FRUITS - SECTION II (Continued)

Implementation
Codling moth. . . . . e e e e e e e

Codling moth, San Jose scale Phytophagous mites - apple.

Codling moth - apple and pear . . . . . . . . . . .
Codling moth - apple and cherry . . . . . . . . . .

STONE FRUITS--SECTION III
Biology
Western tentiform leafminer - sweet cherries. . . . .

Thresholds, monitoring and sampling
Peach twig borer - almonds. . . . . . . . . .
Western cherry fruit fly - cherry . . .

.
.

Biological Control
Oriental fruit moth - peaches and nectarines

Chemical Control

Mountain leafhopper - cherry. . . e .

Western tentiform leafminer; Phyllonorycter elmaella -
sweet cherry and apple . . . . . . .

NUTS--SECTION IV

Biology

Calocoris norvegicus, stink bugs - pistachio. .
Neurocolpus longirostris Knight (Miridae) on plstachlos
Phytocoris relativus Knight on pistachios

Chemical Control
Yellow pecan aphid complex - pecan. . . . . . . .

Insecticide Identifications . . . . . . .
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SECTION I

DECIDUOUS ORCHARD DISEASES
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I. Deciduous Orchard Disesases

D. Chemical Control

Brown Rot Blossom Blight on Almonds Caused by Monilinia laxa

Juan M. Osorio and Joseph M. Ogawa
Department of Plant Pathology
University of California

Davis, CA 95616

The almond acreage in California is estimated at over 450,000 acres and
growers apply one to two sprays for control of brown rot blossom blight
caused by Monilinia laxa. Benomyl has been used alone and in combination
with a protectant such as captan or ziram for over a decade and benomyl-
resistant isolates now occur in orchards of central San Joaquin Valley in the
counties of Fresno and Stanislaus. The alternative fungicides used are

captan and iprodione and both are considered as protectants while bencmyl was
considered as locally systemic.

Comparisons in efficacy of registered fungicides, benomyl and iprodiogne
were made with an experimental fungicide E-0858 in field plots established in
an almond orchard with benomyl-resistant M. laxa (Fresno County on Ruby
cultivar) and without benomylwresistant isolates (Yolo County on Drake
cultivar). The fungicides tested were Benlate 50W, Rovral 50W, and EQ0858
50W at 8 oz per 100 gallons spray applied with a handgun sprayer using 3-4
gallons per tree and replicated 5 times. Fungicides were sprayed at the
phenological blossom stages of early pink bud, full bloom, and pink bud plus
full bloom. Disease control was evaluated 3-weeks after full bloom by
obtaining the percentage of blossoms blighted out of 400 per tree.

The results on Drake cultivar (Table 1) show that under low disease
pressure no differences in efficacy were shown regardless of the fungicides
applied or the number of applications. While on the Ruby cultivar with
higher disease pressure and the presence of benomyl-resistant populations,
significant differences were observed between fungicides tested {Table 2).
As expected, benomyl was not a s efficacious as iprodione or E-0959 and a
single application of benomyl at pink bud failed to control the disease while
the full bloom treatment provided better control and significantly better

~than the nonsprayed Ltrees. Iprodione provided effective disease control

with a single pink bud or full bloom spray without further benefits from the
two spray applications. The experimental fungicide E-0858 provided the best
control for blossom blight with the single early pink bud spray when a few
stigmas were protruding from the blossoms which indicates the possibility of
systemic movement of the compound.

The systemicity of the fungicide E-0858 was examined by applying C1u
labelled E-0858 on the wunopen blossoms of the Thompson cultivar.
Translocation of the active compound or its breakdown metabolite to stamens
and pistil was shown when the mixture of the proprietary and labelled E-0958
were applied to sepals or petals (Table 3).



Table 1. Efficacy of a single and double spray applications of E-0858,
iprodione and benomyl in the control of blossom blight (¥. laxa) on
almond cv Drake.

‘Percent Blossom Blight

Time of Fungicide Application

Treatment Concentration Pink Bud Full Bloom

Pink Bud + Full Bloom

{ug ai/ml) 2717 2/22 2/17  + 2/22
Benomyl 300 i.0 a 0.4 a 0.3 2
E-0858 300 1.3 a 1.1 a 0.7 a
Iprodione 300 1.8 a 0.7 a ¢.9 a
Control - - 4.3 b 4.3 b 4.3 b

1 - Reading taken three weeks after full bloom.

2 - Values are the average of 5 replications (U400 blossom/rep).

Table 2. Efficacy of a single and double spray applications of E-0858 and
iprodione on the control of blossom blight (M. laxa on almond cv.

Ruby.

. Percent Blossom Blight

' Time of Fungicide Application
Treatment  Concentration Pink Bud Full Blooa Pink Bud + Full Bloom

(ug ai/ml) 2/26 3/2 2726  + 3/2

E-0858 300 13.80 a 7.06 a 3.15 a
Iprodione 300 23.50 b 10.47 a 5.06 a
Benomyl 300 32.20 be 24.87 b 26.41 b
Control - o111 ¢ 40.11 ¢ 40.11% c

1 - Reading taken three weeks after full bloom.

2 ~ Values are the average of 5 replications (400 blossom/rep).

3 - Orchard with a Benomyl resistant (4 ppm} M.

laxa population.

Table 3. Percent of radicactivity (DPM} in different parts of almond blosson

cv. Thompson.

Petal Treatment

Sepal Treatment

Time After Treatment (day)

Blossom Part % 2 3 1 2 3
Pistil 0.03 0.04 0.26 0.38 0.37 0.86
Stamen 0.13 0.28 0.83 3.03 3.15 §.37
Sepals 0.69 1.19 3.60 89.12 91.53 87.44
Petals 99.15 098.47 95.31 T.47 4.95 7-33
Values are average of 4§ replications. _ '

Samples werae coabusted and radiocactivity measured in a acintillation counter.
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I.Deciduocus Orchard Dissases
d.Chemical Control
l.5pecific Apple Replant Disease-fApple

Mike Willett. Brooke Peterson, GBeoff Menzies?,and Laura
Mrachek= ,
Yakima Countvy Cooperative Extension
223 Cowrthouse -
Yakima, WA 98701
Agrimanagement.Yakima?®
Stemilt Testing Lab.Wenatchee=

In support of orchard renewal Extension education programs in
Yakima county, a Specific Apple Replant Diseass Management
trial orchard was planted at the Llovd Garretson Co. on
Maches Heights west of the city of Yakima. The piece of
ground on which the orchard was planted has been in orchard
since the early 1900°'s and had been planted to apples twice
previously. The existing orchard was removed in spring. 1935
and the ground allowed to lie uncultivated +or one season.
During 1986 the plot was limed, fertilized, lightly
subsoiled. disked and planted to cover crops of buckwheat and
Sudangrass sucessively. In September, 1586 the plot was
deeply ripped and disked.

Five s0il treatments were used in the demonstration. These
are methvl bromidei{i 1lb. /tree site}. methvyl bromide and 11-
55-0 or MAF(l lb. + Boz./tree sitel . MAF alone(Boz./tr=e
site) ,metam—sodiumi{l7oz/tree site} and an untreated control.
Each treatment was replicated ten times. Methyl bromide and
metam—sodium were applied on October 29, 198&4&. The MAFP was
applied on April 7 and B8, 1987 as the trees were planted.
Tree growth was measured by taking trunk diameter
measurements at planting and during fall of each growing
season. Jrunk diameters were converted to cross—sectional
prigr to data analvsis.

Frior to planting the archard the growsr had 2 different
laboratories run seedling bicassavs on the spil from the
block to be replanted. In these tests a variety of soil
treatments are applied to small sub—samples of the soil which
was then potted and planted to apple seedlings. In each test
the =sesdlings were allowed to grow 10-12 weeks and seedling
height was compared across all the tresatments. We feesl that
these seedling biosssavs may be useful tools in determining
the need to treat or not to treat certain orchards for SAaRD
and mav become absolutely necessary if we are forcesd to
replace our current broad spectrum fumigants with more
biologically specific pesticides.

The figure below shows the results of both the greenhoucse and
field plot work. The greenhouse data is the average of the
results from each of the two laboratories. In the fieild



methyl bromide + MAFP gave the best results followed closely
by methyl bromide alone and metam—-sodium. MAF alone did '
increase growth over the control. In the greenhouse methyl
bromide + MAF gave the best growth, followed by MAF alone,
then methyl bromide and metam-sodium, The differences between
the field and greenhouse tests may result from overly
sucessful methyl bromide fumigation in the greenhouse and the
differential response of seedlings to F as compared with
field grown trees.

GREENHOUSE VS. FIELD RESULTS
GARRETSON ORCHARD. NACHES HEIGHTS

GREENHOLUSE . V2 FELD
YEAS 2
4507
- 8804
o)
- R T
o .
= 270-
o
i, 1807
o
R "'90""“ o 4
7
L%é%?zz 2 XA
o LR/ /IR WA
CONTROL  MaBr  MaBr/MAP  MAP M-8

SOIL TREATMENTS
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1. Deciduous Orchard Diseases
d. Chemical control
1. Orchard replant
Host: Apple {Malus sylvestris 'Granny Smith’, 'Golden Delicious’)

H. J. Larsen & A. R. Renquist
C8U~-Qrchard Mesa Research Center
3168 B% Road

Grand Junction, CO 81503

Tel. (303) 434-3264

APPLE REPLANT STUDIES IN COLORADO, 1988 RESULTS: Old apple trees
{20+ yrs age) were removed late summer prior to replant year and all replant
acreage ripped to 45 cm depth. Randomly assigned tree sites were either
bilasted or backhoed 1 X 1 X 1 m, the soil replaced back into the original tree
hole, and soil treatments injected to 45 cm depth in November. Granny Smith
and non-spur Golden Delicious trees (both on M-26) were planted in April 1986
and 1988, respectively. After they were watered in, irrigation creases were cut
in to the new trees and a 2-3 wk irrigation schedule was followed for both
studies. Standard insecticide/ miticide materials were used to control insect
and mite pests, and standard fertilization practices were used after the first
year of growth. The 1986 study was a randoemized complete block design (15
treatments X 5 reps with two trees within each rep) but also containing an
incomplete factorial design (2 site prep factors X 3 or 4 soil treatment factors
X 5 reps with two trees averaged for =2ach rep); the nine other treatments were
assigned to the rip + blast site preparation. The 1988 study was a randomized
complete block design (8 trts X 10 reps) with two control treatments (rip only
and rip + backhoe only); all other treatments were both ripped and backhoed as
described above., Trunks of all trees were marked approx. 15 cm above the
graft union for trunk circumference measurements at their first measurement
after planting in April. All trees were measured at or just after leaf fall each
succeeding autumn, and the trunk circumferences converted to trunk cross-—
sectional area for analysis. Factor means {combined treatments, 1986 study)
were tested by contrasts associated with ANOVA analysis. Treatment means
were separated by Duncan's Multiple Range Test only where the ANOVA
demonstrated significant differences between treatments {(p< 0.05).

Suboptimal soil temperatures at the time of fumigation (12.5° C and 3—-40 C
at 40-45 cm depth for the 1986 and 1987 studies, respectively) may have
decreased effectiveness of soll fumigation treatments since optimal temperatures
for such are > 15° C. Pre—plant soil loosening (by blasting or backhoeing)
provided the greatest growth response for any single factor within both studies.
That may be due to the fine-silt soil texture at the location; however it is not
uncommon to find large, fist—sized gravel embedded within the silt soil matrix.
The pronounced growth response to the plastic mulch treatment in the 1988
study may be attributable to either increased scil temperatures or enhanced soil
moisture (or both} during early tree growth. BEnhanced soil moisture is more
likely because of the extremely arid climate (18-20 cm annual precipitation) at
the location. Any severe water stress prior to establishment of a new root
system during that period would greatly reduce free growth. Only the fertilizer
and Vorlex treatments in the 1988 study reduced tree growth to any extent, and
the reduction was not significant (p< 0.05).



Table 1. Effects of pre—plant site preparation and soil treatment on early
growth of apple trees at the Orchard Mesa Research Center (Colorado).

Study
Treatment/Rate Cross—Sectional Trunk Area {cm?2)c
Site Prep.® per Treeb Initial Year 1 Year 2 Year 3
1986 Study
R ck. . 0.5 0.9 2.8 5.7
N (50 g/m‘*‘) .o . 0.5 1.1 3.0 5.0
B (045 kg) .. .. 0.5 1.0 2.8 8.0
T {0.45 kg) 0.5 1.0 2.7 6.0
R + BL Ck. . 0.8 1.4 4.6 9.3
B (0. 45 kg) <+ . . 0.8 1.2 3.6 7.6
B(@e68 kg) .. .. 0.5 1.8 5.5 11.4
T (0.45 kg) 0.5 1.4 4.1 8.0
R Ck +B+T. 0.5 1.0 b 2.8 b 59 b
R + BL Ck + + T . 0.6 1.4 a 4.1 a 8.3 a
1988 Study
R Ck 1.3 1.6 e
BK Ck 1.1 2.0 be
P ... ... .. 1.2 2.4 a
F (2.3 g/l soil) 1.0 1.6 de
v (237 ml) 1.3 1.9 bed
B (0.68 kg). 1.2 2.1 ab
F + V (as above) . 1.1 1.7 cde
F + B (as above) 1.2 1.9 bed

8 Site preparation: R = ripped, 45 cm depth; BK =

BL = blasted,

backhoed, 1 X 1 X 1 m;

bTreatment/Rates: Given as amounts per tree unless noted otherwise.

Ck = control (not treated);

B =Brom-0+-Gas 98, injected 45 cm deep by hand probe,

=Terr-0~Gas 67, injected 45 cm deep by han

Plastic muleh {clear), applied 1 mo prior to

<qwzﬂ
nn

=Vorlex, mixed with soil at backhoeing Nov.

: s:gnlfic ntly different (p=0.08).

d probe.

=Nemacur 156G, applied to surface prior to planting April 1986.

and replaced after planting.

Fertilizer, 11-52-<0, mixed with soil at backhoeing Nov. 1987.

1987.

9 ns followed by the same letteér within each column for each study are not




I. Deciduous Orchard Diseases
d. Chemical control
1. Powdery mildew; Podosphaera leucotricha
Host: Apple {Malus sylvestris 'Jonathan’, '‘Rome Beauty")

H. J. Larsen

CSU-Orchard Mesa Research Center
3168 B¥% Road

Grand Junction, CO 81503

Tel. {303) 434-3284

EVALUATION OF FUNGICIDES FOR CONTROL OF POWDERY MILDEW,

1988: Treatments were applied at i5-19 L/tree by handgun at 690 kPa to five
single~tree replicates of 23-yr old Double Red Jonathan in a randomized
complete block design. Treated trees were alternated with non-sprayed buffer
trees within and across the rows to increase disease pressure and reduce cross-—
contamination by spray drift. Spray dates for study #1 were: 7 Apr (GT; 1 cm
green tip), 16 Apr (P; full pink), 29 Apr (PF; petal fall), 11 May {1C; first
cover), and 31 May {(2C; second cover). Spray dates for study #2 were: 10 Apr
(TC; tight cluster), 19 Apr (B; 20% bloom), 29 Apr (PF; petal—fall), 12 May (1C;
first cover), 25-26 May (2C; second cover), and 13~16 June (3C; third cover).
Standard insecticide/ miticide materials were used to control insect and mite
pests. The last two fully expanded leaves on actively growing terminals were
examined for mildew infection 13 da after sprays 1C and 2C, with 100 terminals
assessed per tree. Fruit russet data were collected after harvest with fruit
classified as packable if <9% of the fruit surface was damaged by mildew-
induced russet. Wherever possible, 50 fruit/tree were used and initial counts
were converted to percentages; one tree in study #1 and two in study #2 had
less than 25 fruit each. For those three cases, standard missing data
procedures were used to generate percentages for the fruit infection and russet
data with the degrees of freedom in the analysis adjusted downward accordingly.
Terminal mildew infection and non-russeted fruit data were subjected to analysis
of variance. Means were separated by Duncan's Multiple Range Test only where
the ANOVA demonstrated significant differences between treatments (p< 0.05).
The high percentages of packable fruit im both studies, combined with the
variation in number of fruit evaluated per tree, precluded any statistical
analysis of the packable fruit data category.

Mildew carry—-over was much lower than usual, probably due to selective
mortality of mildew-infected buds during mid-winter as overnight low
temperatures ranged between 0° and -3° F for four successive nights in mid-
Jan. Although minimal disease pressure was observed early in the season,
infections did increase to moderately severe levels by late-May. Late spring
temperatures consistently reached the mid—-90%s by early June, and shoot
development stopped by mid-June. The lower than usual amount of fruit russet
is probably due to the greatly reduced inoculum levels early in the season when
the fruit susceptibility would have been greatest. No phytotoxicity was
chserved for any of the materials.



Table 1. Mildewcide effects on mildew infection of shoot terminals and fruit
damage as observed in 1988 mildewcide evaluation studies.

Max. % Foliar Fruit (%)
Materials and rates Infections* Non-
{g or kg ai/ha or % V/V) (4 June 1988) Russeted* Packable
STUDY #1
Bayleton 50DF 140 g
+ Volk Supreme Qil 0.03 %. 27 d 77 a 98
Karathane 18.25WD 460 g
+ B—-1956 ¢.008 %. 70 b 71 ab 97
Nova 60DF 140 g
4+ Volk Supreme 0il 0.25 %, 8 f 73 ab 99
Spotless 1F 56 g . .. 39 ¢ 67 b 99
Spotless 1F 84 g . 18 def 70 ab 100
Spotless 256W 84 g
+ Volk Supreme 0Qil 0.5% . 10 ef 72 ab 99
Spotless 25W 84 g ‘
4+ X-T77 0.06% . 19 de 52 ¢ 96
Water Control . 94 a 50 ¢ 94
Non-sprayed Control. 94 a 47 ¢ 92
STUDY #2
Bayleton 50DF 140 g
+ Volk Supreme 0Oil 0.03 % . 30 e 64 ab 97
Karathane 18.25WD 460 g
+ B-1956 .008 %, . , . 41 ¢ 54 ab 94
LS 84-0606 20% SC 136 g 39 cd 68 a 95
.S 84-0606 20% SC 136 g
+ Penetrator 0.125 % . . 35 de 58 ab 94
LS 84~0608 20% SC 272 g 30 e 54 ab 92
Water Control e e e B6 b 46 be 88
Non-sprayed Control. g1 a 33 ¢ 81

*Means followed by the same letter within each column for each study are not
significantly different (p=0.05).

LY
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I. Deciduous Orchard Diseases
d. Chemieal control

1. Powdery mildew; Podosphaera leucotricha
Host: Apple (Malus sylvestris ‘'Jonathan', 'Rome Beauty')

H. J. Larsen

CS8U~0Orchard Mesa Research Center
31868 B% Road

Grand Junction, CO 81503

Tel. (303) 434~3264

INFLUENCE OF MILDEWCIDE APPLICATIONS IN 1987 ON RETURN
BLOOM, 1988: Treatments were applied during 1987 at 156-19 L/tree by handgun
at 690 kPa to five single—tree replicates of then 22-yr old Double Red Jonathan
(study #1) and Barkley Red Rome {study #2) in a randomized complete block
design. Treated trees were alternated with non—sprayed buffer trees within and
across the rows to increase disease pressure and reduce cross—contamination by
spray drift. Spray dates for the Jonathans were: 10 Apr (GT; 1/2 inch green-—
tip), 22 Apr (B; 10% bloom), 6 May (PF; petal—fall), 23 May {(1C; first cover), 10
& 11 June (2C; second cover). Spray dates for the Romes were: 15 Apr {(GT;

1/2 inch green=tip to tight cluster), 4 May (B; bloom), 22 May (PPF; post petal~—
fall), 8 & 10 June (1C; first cover). Standard insecticide/ miticide materials
were used to control insect and mite pests. The last two fully expanded leaves
on actively growing terminals were examined for mildew infection 13 da after
each treatment in 1987, with 100 terminals assessed per iree. Fruit production
data was collected at harvest for each variety in 1987. Blossom cluster counts
were made on all trees at blecom in Apr 1988. The bloom data for Romes was
not normal in distribution and required a log (Y+1) transformation prior to
analysis and mean separation. Terminal mildew, fruit production, and return
bloom count data were subjected to analysis of variance. Means were separated
by Duncan's Multiple Range Test only where the ANOVA demonstrated
significant differences between treatments (p< 0.05).

Mildew carry—over was excellent in 1987, and disease pressure increased
rapidly to severe levels by late—May. However, carry—over was much lower than
usual in 1988, and both the low carry—over and the observed differences in
return blocom were probably due to selective mortality of mildew—infected buds
during mid-winter as ¢vernight low temperatures ranged between 0° and —-3° F
for four successive nights in mid-Jan 1988. Treatments which provided good
mildew control in 1987 generally had better return bloom in 1988 (Table 1).
Reports of the complete 1987 data for these studies were given previously (1988,
FNT 48:23 and FNT 43:25).
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Table 1. Effects of mildewcide spray programs in 1987 on mildew~infection of

terminals (1987), fruit production (1987), and return bloom (1988).

: Max. % Foliar '87 Fruit Blossom
Materials and rates infections*® Production Clusters®
(g or kg ai/ha or % V/V) (4 June 1987) {kg) {Apr 1988)
JONATHAN
Bayleton BOW 140 g

+ Volk Supreme 0il 0.258 % 34 ef 77.5 293 b
Spotless 26W 56 g &t « s v . ... BbBhdec 78.1 87 ¢
Spotless 256W 56 g + X-77 0.06% (GT):

Spotless 26W 66 g + X-77 0.03%

(B, PF, IC, IIC) e e h e e e . AT cd 78.8 287 b
Spotless 25W 56 g + CC—-15883 0.5% . 35 e 77.8 526 a
Spotless 25W 84 g . .. .. . ... ... 444d 79.5 120 ¢
Spotless 26W 84 g + X-77 0.06% (GT):

Spotless 25W 84 g + X-77 0.03% _

(B, PF, IC, IIC) s e s e ... 48 d 84.5 340 b
Spotless 25W 84 g + CC-15883 0.5% . 27 ¢t 76.5 489 a
Super—Six 6F 10.1 kg

+ B-1956 0.008% (GT);

Karathane 18.25W 460 g

+ B-1956 0.008% (B, PF, IC, IIC) 64 b 78.2 71 ¢
Water control . C e e e 83 a 76.9 28 ¢
ROME BEAUTY
Bayleton 50W 140 g

+ Volk Supreme 0il 0.25% 29 d 115.7 365 a**
LS 84-608 0il 250 5.1 g 68 b 199.2 36 cd
LS 84-608 0il 250 10.2 g 67 b 98.4 62 be
LS 84-698 0il 250 20.3 g 56 ¢ 98.9 78 b
LS 84-608 Aq 100 11.2 g 55 ¢ 104.3 77 b
LS 84-608 Aq 100 224 g 54 ¢ 104.8 93 b
Rally 60DF 280 g

+ Volk Supreme Q0il 0.25% (GT);

Rally 80DF 140 g + Volk Supreme

0il 0.25% (B, PPF, IC) 28 d. 115.7 427 a
Super—Six 6F 10.1 kg

+ B-19566 0.008% (GT);

Karathane 18.256W 460 g

+ B-1956 0.008% (B, PPF, IC) 52 ¢ 99.3 108 b
Water control e e e e 85 a 100.2 21 ¢

*Means with the same letter within a column for each variety are not

significantly different (p=0.05).

Ro bloom data de—transformed after mean separation.
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I. Deciduous Orchard Diseases
d. Chemical and Bieclegical Centrol
1. Crown and root rot; Apple

Raj Utkhede and Emmerson Smith

Apriculture Canada

Research Station

Summerland, B.C. VOH 1Z0

This study was conducted in a commercial orchard with a history of crown

rot, with approximately 20% of the trees being infected. The orchard,
located in Kelowna, contained 25-year-old McIntosh trees on MMiO4
rootstock. One hundred and twenty trees showing crown rot symptoms were

treated with six treatments. They were subdivided into blocks of five
trees; each tree within a block received the same treatment or remained
untreated. The chemical/biological treatments were evaluated as soil

drench, granular or foliar in a randomized complete block design with four
replications. The drench applications (spring and fall) were made on and
around the base of the trunk with each tree receiving 5 litres of spray.
The granular metalaxyl was applied over a 1 sq M area at the base of the
tree. The foliar spray of phosetyl-Al (5 g ai/6 L H20 per tree) was
applied in the spring, summer and fall. The first application of all
treatments was made in 1986 and coatinued in subsequent years until 1988.
Just before treatment, the trees were assessed for extent of crown and

root rot infection as follows: initial = about 1/4 of the bark around the
trunk infected by P. cactorum; intermediate - about 1/2 of the bark around
the trunk infected; terminal - more than 3/4 of the bark at the crown

region infected.

Metalaxyl {granular) applied by broadcasting prevented death of all
trees showing initial, intermediate or terminal symptoms of crown and root
rot. Phosetyl-Al and Metalaxyl applied as soil and trumk drenches
prevented death of all trees showing initial symptoms of crown rot.
Phosetyl~Al; Metalaxyl (drench) and Enterobacter aerogenes (B8) prevented
death of some trees that were showing initial and intermediate symptoms,
but none of these treatments prevented the death of trees exhibiting
terminal symptoms.

Number of trees®

Inter— Term-
Mode of Rate Initial Dead mediate Dead 1inal Dead
Appli- ai/ symptoms by sympfoms by symptoms by
Treatment cation tree 1986 1988 1986 1988 1986 1988
Phosetyl- Foliar 5¢g 11 1 .6 1 3 3
al .
Phosetyl- Drench 10 g 11 0 8 1 1 1
al .
Metalaxyl Broad- 2 g 9 0 10 o 1 0
(granular) cast
Metalaxyl Drench 2 g 6 0 10 1 4 4
E. Drench 2x1010 9 1 9 2 2 2
aerogenes CFU
Control - 5 -3 12 6 3 3

* Number of trees, out of a total of 20 per treatment, showing various
stages of crown and root rot symptoms.
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I. Deciduous Orchard Diseases
d. Effect of fumigant, fertilizer amd biological treatments oun apple
replant problenm -
1. Replant Problem; Apple

Raj Utkhede and Emmerson Smith
Agriculture Canada

‘Research Station

Summerland, B.C. VOH 120

The test was conducted at Kelowna, British Columbia. Thirty-year-old trees
with their roots were removed from the sites in the £fall of 1981 and the
ground was cultivated twice. The soil (pH 6.0) was sandy loam with 3%
organic matter. Plots were replicated 3 times, 10 trees per plot, in a
randomized complete block design. - One-year-old trees {(MacSpur on M.26)
were planted on June 2, 1986. The biological treatment was applied as a
soil drench in 2 L of water per site immediately after planting. Tree
spacing was 4.5 m between rows and | m between C(rees. Initial trunk
diameter was measured 10 cm above the soil line on June 13, 1986. Total
current season shoot growth and trunk diameter was measured on October 4,

1988. Increase in trunk diameter was calculated by subtracting the value
for 1986 from the 1988 value.

The application of strain EBW4 of Bacillus subtilis alone was effective in
promoting tree growth oan replant soil. The application of ammonium
phosphate or fumigation did not significantly increase trunk diameter or
shoot growth of apple trees.

Rate
Increase trunk
Treatments¥ (ai/site) diameter (mm) Shoot growth (cm)
NF NP NB - 13.2 b 191.1 b
NF NP EBW4 1 x 1010 crut 20.1 a 432.7 a
NF P NB 100 g 14.6 b 295.8 ab
NF P EBW4 100 g + 1 x 1010 16.7 ab 293.2 ab
F NP NB 14 g 16.9 ab 310.8 ab
F NP EBWA4 70 g + 1 x 1010 21.6 a 457.7 a
F P NB 74 g + 100 ¢ .21.0 a 397.1 ab
F P EBW4 74 g + 100 g + 20.2 a #18.8 a
1 x 1010
* NF = no fumigation, NP = no phosphate (11-55-0) fertilization, NB = no
bacterial antagonist, F = Formalin (37%Z), P = mono ammonium phosphate
(11-55-0), EWB4 strain of Bacillus subtilis, antagonist of Phytophthora
cactorum.

* CFU = colony forming units.

* tL§umbers followed by the same letter are not significantly different
(P = 0.05) DMRT.




I. Deciduous Orchard Diseases
d. Chemical eontrol '
1. Orchard replant
Host: Peach (Prunus persica 'Glohavean')

H. J. Larsen, A. R. Renquist, & W. M. Brown!
C8U~-Orchard Mesa Research Center

3168 Bk Road :

Grand Junction, CO 81503

Tel. (303) 434-3264

PEACH REPLANT STUDIES IN COLORADOQ, 1988 RESULTS: 0OId peach
trees (20+ yrs age) were removed late summer prior to replant year, all replant
holes backhoed 1 X 1 X 1 m, the scil replaced back intc the original tree
hole, and soil treatments injected to 45 cm depth in late fall {12/'84 for 1985
Study and 10/16-11/6/'86 for 1987 Study). Glohaven peach trees weres planted
in April 1985 and 1987, watered in, and irrigation creases cut in to the new
trees. Irrigation schedule generally was on a 3 wk interval for both studies,
but the 1987 study trees had supplemental water carried to them 2 wks after
normal orchard irrigation for the first year. Standard insecticide/ miticide
materials were used to control insect and mite pests. The 1985 study was a
factorial design (2 X 2 X 4 reps with three trees averaged for each rep); the
1987 study was a randomized complete block design {4 trts X 10 reps). Trunks
of all trees were marked at approx. 15 c¢m above the graft union for trunk
circumference measurements. Trees in the 1985 study were marked at their
first measurement in fall 1985. Trees in the 1987 study were marked at their
first measurement after planting in April 1987. All trees were measured at or
just after leaf fall s2ach succeeding autumn, and the trunk circumferences
converted to trunk cross—sectional area for analysis. Factor means (1985 study)
were tested by a factorial ANOVA., Treatment means were separated by
Duncan's Multiple Range Test only where the ANOVA demonstrated significant
differences between treatments {(p< 0.05).

In the first study, extremely strong odor of Vorlex was noted at the time the
holes were drilled for planting in April 1985. The soil was allowed to aerate
for two weeks prior to planting in order to avoid any phytotoxicity risk. The
poor movement of Vorlex out of the treated soil in the 1985 study was probably
due to sub—optimal soil temperatures at time of application in December 1984.
Soil temperatures at the time of fumigant application were approx. 5° C and 14°
C at 45 cm depth for the 1985 and 1987 studies, respectively. However, no
phytotoxicity was observed for any of the materials in either study. .

Dr's. Brown and Renquist initiated the 1986 study. Dr. Brown's address: Dept.
of Plant Pathology & Weed Science, Colo. St. Univ., Fort Collins, CO 80523,
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Table 1. Effect of pre—plant soil treatment and crown gall biocontrol
application at planting on early peach tree growth at Palisade, Colorado.

Study Cross—Sectional Trunk Area {cm3)2
Treatment and Rateb Initial Year 1 Year 2 Year 3 - Year 4
1985
Ck —_— 2.7 6.1 10.1 15.8
G - 2.7 5.5 8.5 i2.8
V 237 ml - 2.9 8.7 15.1 24.0
V+G - 3.1 10.8 18.1 28.9
No V - 2.7 58 b 9.3 b 142 b
+V 237 mil - 3.0 9.8 a 15.6 a 26.5 a
No G - 2.8 7.4 12.6 19.9
+G - 2.9 8.2 13.3 20.8
1987
Ck 3.1 3.9 ¢ 8.6 Db
B 0.68 kg 2.9 4.7 ab 14.4 a
T 0.45 kg 2.8 50 a 16.3 a
V 192 ml 3.1 4.2 be 9.6 b

aat 15 em above the graft union. Means followed by the same letter within
each coiumn for each study are not significantly different (p=0.05).

bTreatment/Rate per tree (all tree sites backhoed apprex, 1 X 1 X 1 m):
Ck = control (non—treated);

G = Gall-trol root dip at planting;

¥V = Vorlex, 237 ml (12/84) or 192 ml (10/16 - 11/6/'86);

¥V + G = Both Vorlex & Gall—-trol.

B = Brom-0-Gas (98/2% mixture of methyl bromide + chloropicrin)

T = Terr-0~Gas 67 (67/33% mixture of methyl bromide + chloropicrin)
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I. Deciduous Orchard Diseases
d. Chemical Control

Botryosphaeria panicle and shoot blight; Pistachioe (PistaCLa vera)
Botryosphaeria dothidea

Themis J. Michailides and Joseph M, Ogawa
Department of Plant Pathology.

University of California

Davis, CA 95616

INTRODUCTION. Botryosphaeria panicle and shoot blight of pistachio was
first reported in 1985 (4) in one orchard in Butte Co. A survey done in 1985
indicated that the disease was present in several orchards, primarily in
northern California (3). The disease had reached epidemic levels in one
orchard each in Butte and Tehama counties. In 1988, another orchard, in San

Joaquin County, irrigated with high-angled sprinklers showed epidemic levels
of disease.

PEOCEDURE. During the 1988 crop season, one plot each was established in
a commercial pistachio orchard in Butte and Tehama counties, respectively. In
the plot in Butte Counfy irrigated with low-angled (12°) sprinklers (orchard
4) the following fungicides were applied on 6 April 1988 when the female
pistachio trees were at full bloom: benomyl (Benlate 50 DF), iprodione (Rovral
50%), and vinclozolin (Ronilan 50W) at a concentration of 6.0 0z/100 gallons
water; captan 50¥ and captafol (Difolatan 80S) at 2 1ibs, chlorothalonil (Bravo
720) at 2 pts, mancozeb {Dithane M-45) at 1 lb, and an experimental fungicide
E-0858 (ICI) at 1 1b/100 gallons water. Six replicate trees were sprayed with
each fungicide and six additional trees were sprayed with benomyl once again
on 13 April 1988, All the above listed fungicides (except E-0858) were also
applied in the plot in Tehama County 1lrrigated with high-angled (23°)
sprinklers (orchard B). Shoot blight and panicle blight were recorded in Aug.
and in Sep. 1988, respectively.

RESULTS AND CONCLUSIONS. Results for shoot blight, infected fruit, fruit
with pycnidia, and blighted rachises are given in Tables 1 and 2. Efficacy
data for benomyl {2) and residue analysis data were instrumental in obtaining
registration of Benlate 50 DF fungicide for control of Botryosphaeria panicle
and shoot blight (1). The results of 1988 Indicated that all fungicides
reduced shoot blight (Table 1). Two benomyl sprays were more effective in
reducing infected fruit than one spray (Table 2). However, in both orchards
due to frequent and long-duration irrigations the disease reached levels of
epidenics. Even under these levels of disease pressure, several of the
fungicides (at least inm orchard A) significantly reduced disease. The 1988
data suggest that proper (less frequent and short duration)} irrigation water
nanagement is more important than fungicide application and combination of

both is neccessary for conirol of Botryosphaeria panicle and shoot blight of
pistachio.

REFERENCES

1. DuPont. 1988. Benlate 50 DF fungicide control of shoot blight on
pistachios in the State of California. Supplemental labeling for
distribution and use only within California. EPA Reg. No. 352-447.
Agricultural Bulletin. E. I. duPont de Nemours & Co. Agric. Prod.
Department. 1 p.
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Michailides, T. J., and J. M. Ogawa. 1986 Sources of inoculum,
epidemiology, and control of Botryosphaeria shoot and panicle blight of
pistachio. Calif. Pistachio Industry. Ann. Rep. Crop Year 1985-1986.
pp. 87-91.

Michailides, T. J., J. M. Ogawa, and B. Olson. 1986. Shoot and panicle
blight of pistachio caused by Botryosphaeria dothidea Industry. Ann.
Rep. Crop Year 1985-1986. pp. 96-101.

Rice, R. E., J. K. Uyemoto, J. M. Ogawa, and W. M. Pemberton. 1985. New
findings on pistachio problems. Calif. Agric. 39 {1 &2):15-18.

Table 1. Effects of fungicide applicaticons on Botryosphaeria panicle and
shoot blight of pistachios in two pistachioc orchards irrigated with

sprinklers.

Total blighted shoots per‘tree
Treatment Orchard A Qrchard 8
Control 79.6 a' 15.8 a
Yinclozolin 25.T b 8.7 be
Iprodione 25.2 b 11.3 ab
Mancozeb 18.3 b 6.8 bed
Benomyl (1 spray) 13.2 b 5.0 bed
E-0858 12.5 b —
Captan 9.8 b 5.5 bed
Chlorothalonil g.0b 2.5 cd
Benoayl (2 sprays) 7.2 b 0.7 d
Captafol 5.2 b 2.7 «cd

T§Tgnificant differences according to DHAT (P<0.05)

Table 2. Effects of fungicide application on Botryosphaeria panicle and
shoot blight of pistachio.

Infected fruit (%)' Infected fruit with Infected rachises(%)’
Treatment n pycnidia (%)
Orch., A Orch. B Oreh. & Orch. B Orch. A Orch. B

Control 99 a3 84 ab 26 a 21 ab 100 a 90 a
¥inclozelin 96 ab 91 a 20 ab 2t ab 94 ab 91 a
Iprodione 94 ab 80 ab 21 ab 22 ab 94 ab 86 ab
Mancozeb olt ab 89 a 28 a 32 a 90 abe 88 ab
Captan gt ab 86 ab 2T a 26 ab 90 abe 91 a
E-0858 88 be —— 14 b —— 86 be ——
Chlorothalonil 84 be 87 a 27 a 25 ab 91 abe 84 ab
Benomyl

{1 spray} 84 be 81 ab 28 a 20 ab 89 abe 79 ab
Captafol 7T ed 76 ab 22 ab 24 ab 78 cd 79 ab
Benomyl

(2 sprays) 65 d 72 b 12 b 16 b 65 @ 69 b

1 Values are the average of six 200-fruit and six 15-60 rachises samples
harvested in September 1988.

_? Orchard A was irrigated with low-angled (12°) sprinklers and Orchard B with
igh—angled (23') sprinklers.

Signirican di farences according to DMRT (P<0.05)




1. Deciducus Orchard Diseases
d. Chemical Control

Russet scab and wind scab; Prune (Prunus domestica)

Themis J. Michailides and Joseph M. Ogawa
Department of Plant Pathology

University of California

Davis, CA 95616

INTRODUCTION. Although fungi have not been implicated as causal agents of
russet scab of French prune, fungicides, such as captan, captafol, folpet, and
quintar, applied at full bloom , have reduced incidence and severity of russet
scab (2). In addition, chlorothalonil (Bravo 500) has been registered (EPA
Reg. No. 50534-8) for control of russet {lacy) scab (1). & study was initiated
1) to evaluate alternative fungicides for control of russet scab and 2) to
determine wind scab damage and its implications on fruit decay.

PROCEDURE. A complete randomized block design was set up in two prune
pDlots with six single-tree replications using several fungicides applied with
a handgun sprayer on 13 March 1988, when prune trees were at 80-90% full
bloom. For russet scab, fruit was evaluated on 12 July, before, and after
dehydration. For wind scab damage, fruit was evaluated on 6 and 20 September
1988, using five (0, 1, 2, 3, and 4) severity rating categories based on area
size (Figure 1).

RESULTS AND CONCLUSIONS. All fungicides reduced mild russeting symptoms
on immature fruit, however, symptoms on dried fruif were insufficient for
separation of treatments. Only captan and ziram were effective in reducing
rild russeting symptoms on immature fruit harvested from the second plot.

Wind scab symptoms were severe in 1988 due to strong northern winds
during spring of 1988. Percent fruit with wind scab ranged from 18-68% (Table
1). The incidence and severity of wind scab were higher on fruit harvested
from the north than the south side of the trees. In addition, more Phomopsis
fruit decay (initiated from wind scab sites) developed on fruit harvested from
the north than the south side of the trees (Table 1}. Thus, wind scab can
predispose fruit to decay by providing avenues for fungal infection.

REFERENCES

1. Fermenta Plant Protection Company. 1988. Supplemental directions for the
use of Bravo 500 for control of lacy scab of plum and prune. 2(ee)
Bulletin. Fermenta Plant Protection Co. Ohio. 1 p.

2. Michailides, T. J., and J. M. Ogawa. 1988. Russet scab correlated with
nonwaxy areas of prune fruits and its chemical control (Abstr.).
Phytopathology 78: (in press).
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Table 1. Incidence and severity of wind scab on French prune and percentage
decay initiated from wind scab sites,

Row of tree! Side of Wind scab (%) Wind scab index?® Decayed
tree _ _ fruit
Before After Before After {%)

dehydr. dehydr. dehydr. dehydr.

15t North 59.3 b W47.6a 1.96a 1.30 a 21.3 a )
1st  South 18.3¢ 12.2b 0.40b  0.30b 5.3 b
4th North 68;3 a 52.5 a 1.78 a 1.54 a 13.7 a g
Bth South 20.0 ¢ 12.3b  0.29b  0.23 b 3.3 b

lone nundred prunes each were collected from the north and south sides of
three replicate trees in two rows on 20 September 1988.

2pive (0, 1, 2, 3, and 4) wind bruise severity categories were used; where
0 = fruit without wind bruises and 4 = the most severe wind bruise hased on
area size.

3Only decay initiated from wxnd bruise was recorded; (92-100% was caused
by a Phomopsis sp.).

Figure 1. Wind scab severity rating categories. A, On ripe fruit before
~ dehydration. Where 0 = fruit without wind scab symptols and 4 = fruit with the

3. _ 'most severe uind scab Symptoms based on area size. B, On dehydrated fruit.
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1. Deciduous Orchard Diseases

e. Pesticide resistance
Fig Endosepsis (Fusarium moniliforme); Fig (Ficus carica)
Disease vector: Fig wasp (Blastophaga psenes)

Themis J. Michailldes and Joseph M. Ogaua
Department of Plant Pathology

University of California Davis

Davis, CA 95616

INTRODUCTION. Fig endosepsis, caused by Fusarium moniliforme, has been
historically established as the primary disease of figs in California. Lately,
we were told that commercial fungicide dip treatments of the mamme (winter
crop) for the control of [ig endosepsis were not as successful as in earlier
years. The purpose of this study was to determine the reasons for the
unssuccessful control and evaluate new control methods.

PROCEDURE. Caprifigs (=figs used for caprification of Calimyrna cultivar)
of the cultivar Stanford, Roeding 3, Maslin 150, and wild caprifigs from 11
orchards were collected (Jan 1987) and isolations made on acidified potato-
dextrose agar. All the Fusarium spp. isoclated from the fruit samples were
tested on agar media amended with 1 and 4 ug a. i. benomyl/ml medium.

Several fungicides and fungicide caombinations were tested on mamme mature
caprifigs in the laboratory. Based on results from the laboratory experiments,
we designed an experiment in the field as follows: On 6 March 1987, shoots
bearing 15-25 profichi (spring crop of caprifig trees) were covered with
cotton organdy bags. On 31 March, untreated and treated mammes were caged
within the bags, for caprification of profichis via the fig wasp. On 8 June,
two mature profichis from sach treatment were transferred Lo the Calimyrna
figs (edible crop) that had been caged in bags on 27 May for caprification
(pollination) of the Calimyrna fruits.

RESULTS AND CONCLUSIONS. Results of survey of Fusarium spp. (primarily
F. moniliforme) showed that resistant isolates to benomyl were widespread in
caprifig orchards (Table 1). The lack of effectiveness of the commercial
fungicide combination containing benomyl, chlorothalonil, and dicloran could
be the development of resistance of Fusarium isolates to benomyl. Effects of
fungicide treatments on the disinfestation of fig wasps emerged from mamme
caprifigs, on the incidence of Fusarium spp., Alternaria alternata, and other
fungi, and incidence of decay of Calimyrna figs are given in Tables 2 and 3,
respectively. The fact that fungicide treatments of the mamme crop failed to
reduce decay in the Calimyrna crop (Table 3) indicates that fig wasps emerging
from profichi crop could have contaminated themselves with fungal spores found

on the surface of the caprifig and Calimyrna fig trees before they entered the
Calimyrna fruits.

REFERENCE

1. Michailides, T. J., J. M. Ogawa, and L. Ferguson. 1988. Investigations on
the correlation of fig endosepsis om Calimyrna fig with caprifig
infestations by Fusarium monilifeorme 25 pp. (mimeo).
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Table 1. Incidence of Fusarium spp. isolated from eaprifigs (Stanford, Roeding, Maslin 150,
and wild caprifigs), and percentage of benomyl-resistant isolates

Percent
Fusarium spp.
resistant to

Cultivar No. of No. of Fusarium benomyl at:
Grower {or field) caprifigs isolations spp. (%) 1 ug b4 ug
Butler Ranch {Maslin 150) 1o 505 27.3 100 0.0
Butler Ranch Stanford 105 525 59.8 58.3 4,2
Butler Ranch wild figs 106 530 1.1 100 48.0
Butler Ranch Roeding 102 510 50.6 75 4.0
Pac. Ag. Serv. Stanford 100 500 22.8 100 24.0
Pac. Ag. Serv. (Mammoni crop) 20 100 100 100 11.0
Pac. Ag. Serv. {01-757-06) 104 520 18.1 82.3 13.0
Pac. Ag. Serv. wild caprifigs 103 515 41.6 60 20.0
DiBenedetto, R. Stanford 97 4gs 35.7 84 12.0
DiBenede%to, R. (48, Madera) 100 500 54.2 100 20.0
UC Davis {Armstrong) 20 100 24.0 3.3 8.3

{Mammoni crop)

ITrees at UC Davis have not been sprayed with benzimidazoles before this evaluation.

Table 2. Effects of fungicide treatments on the disinfestation of female Blastophaga

psenes

energed «from mamme caprifigs used in field sxperirents (5 April 1987)

Percent insects infested with:
Fusarium Alternaria Totatl

Treatment Spp- alternata Fungi
Control 14 gl 18 a 88 a
Puratized Agricultural Spray 6 b 10 a 54 b
Chlorothalonil + dicloran + captan + Nacconol 5 b 8 a 52 &b
Chlorothalonil + dicloran + benomyl ' &b 20 a 64 v
Captafol + Nacconol 6 b 6 a 42 b
Nacconol 55 15 a 58 b
1Signif‘icant differences according to DMRT (P<0.05).
Table 3. Effect of fungicide treatment of mamme caprifigs on the recovery of fungal

propagules from the interior and the development of external decay of mature

Calimyrna figs

Percent fruits with:

Treatment ?f Fusarium Alternata Total Fungi External
mamme Ccrop Spp. glternata + Teasts decay
Control 16 ab? 34 a 91 a 3t a
Puratized Agricultural Spray 18 a 28 a 89 a 20 a
Chlorothalonil + dicloran + benomyl 11 ab 28 a 92 a 34 a
Captafol + Hacconol 3b i8 a 93 a 39 a
Commercial 11 ab 21 a 19 b -

YTreatments represent 'Calimyrna' figs caged with profichi caprifigs that had been
,previously caged with the.fungicide-treated mamme caprifigs.
TSign nt differences according to DMRT (P<0.05).
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I. PDeciducus Orchard Diseases
e. Pesticide resistance
1. Fireblight: Pear

Rebert A. Spotts
Mid-Columbia Agric. Research & Ext. Center
Hood River, OR 97031

A survey was done to determine the sensitivity of Exrwinia amylovora to
streptomycin in three orchards in the Hocd River Valley, OR and one orchard
at Mt, Adams, WA, Blighted shoots from BRartlett and Forelle pear trees
were collected on 8 July, 1988. Shoots were surface-sterilized in ethanol,
flamed, amd cut in 2 cm sections. Pieces were soaked in phosphate buffer,
and 0,2 ml buffer was spread on mitrient yeast dextrose agar (NYDA) plates,
After three days at 21° C, single colony isclates were tested for
pathogenicity to d'Anjou and Bartlett fruit. Pathogenic isolates were
spread on NYDA plates (0.2 ml of 1.4 x 105 cfu/plate) and 6 mm paper disks
saturated with ¢, 6. 60, and 600 pom streptomycin were placed cn the agar
surfaces of each plate. Zones of inhibiticn were measured after 4 days at
22° C,

Symotoms an &'Anjou pear fruit used in pathogenicity tests were more
distinct and cozing was more extensive than symptoms on Bartlett fruit,
perhtaps due to the advanced maturity of the Bartlett fruit. All 29
isclates of E, amylovora from the three crchards in the Hocod River Valley
were sensitive to 60 ppm streptomycin, All three isolates from Mt, Adams
were resistant to 600 ppm Streptomycin,
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II. Pome Fruits

a. Biological Control
1. Codling Moth: Apples

J F. Howell, J. L. Krysan, D. F. Brown, T. R. Unruh, C. R. Sell
USDA, ARS, Yakima Agricultural Research Laboratory
3706 W. Nob Hill Blvd., Yakima, WA 985902

Control of Codling Moth by Disruption of
Mating with Sex Pheromone

Two apple and one pear block (total ca. 6 acres) were treated with phero-
mone for mating disruption. In each block there were four plots, 2
treated with pheromone, 2 left untreated. In one treated and one un-
treated plot in each block, wild moths were released 3 times, June, July
and August, to determine how much control was obtained. A1l fruit were
checked for codling moth entries every 2 weeks for the entire season.

A11 other apple pests were monitored and controls applied if needed. We
found we could sample leafhopper using a vacuum. Green apple aphids had
to be controlied. Leafhoppers were becoming a problem at harvest time.

Based on last years results, the pheromone dispensers were shaded, which
slowed photo degradation of the pheromone and slowed the emission a
little. Exactly how much has not yet been determined.

Over all releases, control was:

Apples
Rep. 1 Pheromone, no moth release had 87.5% control.
Pheromone + moth release had 84.0% control.

Rep. 2 Pheromone, no moth release had 94.0% control.
Pheromone + moth release had 93.6% control.

Pears
Rep. 1 Pheromone, no moth release had no control but just 2
infected fruit.
Pheromone + moth release had 72.4% control.

We must note that there were only 63 damaged fruit in ca. 4 acres of pears
-- these orchards were essentially free of moth damage.

Tests the past 2 years have given 85-95% control and good progress is

being made toward establishing an IPM program for codling moth incorpor-
ating mating disruption.
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I1. Pome Fruits - EFFECT OF COMMERCIAL CONTROLLED-ATMOSPHERE STORAGE ON
SURVIVAL OF NONDIAPAUSING CODLING MOTH LARVAE IN APPLES '
a. Postharvest
1. Codling Moth, Apples

H. Harold Toba
USDA - ARS:
Yakima Agricultural Research Laboratory
3706 W. Nob Hill Boulevard
Yakima, Washington 98902

ABSTRACT -

Immature thinning apples infested with nondiapausing codling moth
larvae were placed in standard apple boxes and held in commercial CA
storage having conditions of 0 + 0.05°C, 95-100% RH, 1.5-2.0% 02, <
1% C0Qz, and remainder Ns. Every 2 weeks thereafter, boxes were removed
and the apples were held under rearing conditions for subsequent insect
development. The criterion for survival was adult emergence. The
percentages of adult emergence decreased from 73% in the controls to 0.01%
after 12 wk in CA storage. The tests were prematurely terminated at 13
wk; however, there were no survivors from an estimated 35,445 immature
larvae. Probit analysis showed that the upper 95% confidence limit was
12.2 wk. Based on these results, large-scale tests were conducted to
confirm nonsurvival of larvae held in CA storage for 13 wk, using the same
procedure, No adults emerged from an estimated 64,295 immature larvae,
including an estimated 19,827 fifth instar larvae, the most tolerant
stage.
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II. Pome Fruit
a. Implementation
1. Codling moth, pear psylla, and spider mites - Pears

Stephen C. Welter and Rachael Freeman
Department of Entomology
University of California, Berkeley, CA

The efficacy of a "selective" program was evaluated in a
Bartlett pear orchard in California. The three treatments were
1} an untreated check 2) the standard pesticide program and 3}
the "selective” program originally developed in the Northwest.
Each treatment was replicated 4 times within a completely
randomized block design with each replicate being at least 36
trees in a 6 x 6 layout. The "soft program” relied primarily
on 3 applications of the insect growth regulator,
diflubenzuron, to contrel codling moth, whereas pear psylla was
controlled primarily with applications of o0il throughout the
year (Figure 1). The applications of diflubenzuron were made
at 46°D, 227°D, and 895°D. The second application of
diflubenzuron was made 34 days after the first application
rather than the recommended 21 days. Unusually cool
temperatures after the first application retarded the normal
development of codling moth, therefore the 21 day timing
appeared premature. The standard chemical program relied on 2
applications of azinphosmethyl for codling moth suppression,
whereas pear psylla was controlled by fenvalerate, oil and
abamectin. Other pests monitored in the experiment included
spider mites, fruit tree leafroller, and the obligue banded
leaf roller. Generalist predators were also monitored and
correlated with increases in pest populations.

Codling moth control was comparable between the standard
program and the "selective™ program for the entire season.
Given that the orchard has heen well managed in the past,
codling moth populations were extremely low in all plots for
the first two generations. However, population levels had
built up by the third generation and significant infestation
levels were observed in the untreated and standard treatments
(Table 1). The selective program resulted in 0.5% infestation
by codling moth after the third flight, the standard program
5.5% and and the untreated contrel had 14.5% damaged fruit.
However, given that harvest occurred prior tc the third flight,
all treatments produced fruit with negligible infestation
levels. Damage by leafrollers reached 0.5% in the untreated
control. '

Pear psylla did not reach economic levels in any treatment.
Generalist predators appeared to provide excellent biclogical
control in both the selective and untreated plots. The most
important predators early in the season appear to be the green
lacewing, Chrysopa sp., and the brown lacewing, Hemerobius sp.
From July through September, the minute pirate bug, Anthocoris
sp., increased in apparent response to increases in mite and
psylla populations.
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Spider mites did not reach economic injury levels in any
treatment. Three releases of the predaceous mite, Metaseiulus
occildentallis, on spider mite infested bean plants were made in
the selective program. The higher levels of spider mites
observed in the selective program are hypothesized to result
from spider mite establishment without establishment of M.
occidentalis. Late season releases of predators will be

evaluated next year for possible establishment prior to
diapause. -

Table 1. Percent codling moth infestation after first, second
and third flight.

First Flight Second Flight Third Flight
Selective 0 0 0.5 £ 0.5 al
Standard 0 0 5.5 1.9 ab
Untreated Q 0 + 0.1 14,5 + 4.0 b

1l Means in the same column followed by the same letter are not
significantly different at P < 0.05 using a Duncan's
multiple range test (SAS Institute 1985).

Fig. 1. Timings of insecticide appllcatlons for the selective
and standard management programs.
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II. Pome Fruits
c. Biological Control
1. Pear psylla, pear

Steven R. Booth
Entomology Dept.

Oregon State University
Corvallis, OR 97331

EVALUATION OF SELECTIVE PROGRAMS FOR INSECTS AND MITES

This was the third consecutive year a standard
pesticide program was compared with two selective programs
for the control of pear arthropod pests in the Hood River
Valley. As in previous years, experimental orchards were
located in the lower central valley at the Mid-Columbia
Agricultural Research and Extension Center, in the lower
west side of the valley at McCarty orchards, and at Valley
Crest Orchards in the upper valley near Parkdale. Both
selective programs consisted of Dimilin (diflubenzeron) for
codling moth and pear psylla control, with late season
applications of Manzate 200 for additional psylla control.
Vendex was applied for mite control. Selective programs
differed only in that one of them included a summer oil in
the first two cover sprays. Far the Dimilin/Oil program,
oil comprised 1% tank volume in the first cover and 0.5% in
subsequent cover sprays. Pre~bloom sprays were the same for
both selective and standard programs at all locations.

Cover sprays were applied according to codling moth
degelopment as estimated by degree-day accumulations (base =
50° F).

The Dimilin/0il selective program effectively
controlled mites. The degree to which that program
controlled psylla immatures was comparable to that of the
standard program, whereas the Dimilin Orly selective program
was not as successful. This trend was reflected in relative
proportions of downgraded fruit: levels were low under both
the standard and Dimilin/0il selective programs, compared to
relatively higher proportiocns grown under the Dimilin Only
program. o

Reservoir complexes of arthropod predators immigrated
to pears under both selective programs. Although natural
enemies developed to high levelsat some locations, this
increase apparently occurred too late in the season to
effectively suppress numbers of psylla immatures.
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II. Pome Fruits
¢. Biological Control
1. Pear psylla, pear

Steven R. Booth
Entomology Dept.

Oregon State University
Corvallis, OR 97331

OCCURENCE OF ARTHROPOD GENERALIST PREDATORS ON UNSPRAYED PEAR

To describe the abundance, comp051tlon, and seasonal
development of potential natural enemies of the pear psylla
in the Hood River Valley, three mini-orchards of thirty
young 'Bartlett' trees were planted near commercial pear
orchards differing in surrounding vegetation, chemical
regime, and elevation. Mini-orchards were shielded from
pesticide drift and maintained according to standard
horticultural techniques. Mini-orchard tree growth and
foliar development were also measured. The seasonal
development of the arthropod community on these mini-
orchards and in a block of mature unsprayed °‘DfAnjou’ trees
at the Mid-Columbia Experiment Station was monitored as
well.

In all mini-orchards, predator complexes of low
diversity appeared by mid-May. Early season predators
included lacewings, snakeflies, and the predacious mirid
Deraeocoris brevis. D. brevis successfully established at
two mini-orchards. A mid-season decline in mini-orchard
tree vigor slowed psylla growth and hampered measurement of
predator effectiveness. But as psylla densities increased
during late summer, Trechnites insidiosus parasitoids,
second generation D. brevis adults, and other incidental
generalist predators were observed.

A more diverse and stable predator fauna developed in
the large block of mature unsprayed pears. In particular,
large nymphal populations of the predacious mirids
Deraeocoris brevis and Campyloneura virgula were present by
mid-June. Later immigration of mirids (e.g., Pilophorus
perplexus, Phytocoris spp., Diaphnocoris provancheri),
anthocorids (Orius spp, Anthocoris antevolens), and other
natural enemies supplemented the predator complex. Six
species of spiders were monitored and collected. Psylla
nymphal populations reached two nymphs/leaf in early June,
but declined rapidly as predators immigrated and
established. A mildew infection during late-season
confounded interpretations of predator effectiveness, but
the rapid development of a rich and diverse arthropod
predator complex at this site demonstrates that arthropod
‘generalist predators will respond early in the season if
psylla densities are sufficiently high.
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11. Pome Fruits
a. Biological Control
1. Phytoseiids on apple

John Dunley

Dept. of Entomology
Qregon State Univ.
Corvallis, OR 97331

Comparative Emigration, Immigration, and Colonization of Young Apple Trees by Metaseiulus
occidentalis and Typhlodromus pyri in Hood River, Oregon

Research was conducted over the growing seasons in 1987 and 1988. Mini-orchards
composed of young, potted apple trees were established at three different distances (Om, 10m,
and 100m) from commercial orchards with differing species pool compositions. Weekly leaf
samples were taken from the mini-orchard and source orchard trees. In 1983, the study
focussed on two orchards which contained a mixed species peol of predatory mites. At the
McCurdy orchard, the ratio of M. occidentalis to T. pyri was 65:35, while at the Von Lubkin
orchard the ratio was only 10:90. However, at Yon Lubkin, multiple replications of mini-
orchards were used to bring to light any statistical differences between the phytoseiid species.

At Von Lubkin (Fig. 1) there were no significant differences between the number of T.
pyri females found in the orchard and in the trees at Om. However, there were significant
differences between the trees at Om, 10m, and 100m, with virtually no T. pyri females being
found at the 100m site, and the 10m showing an intermediate number. Furthermore, the data
demonstrates that M. occidentalis arrives at the 10m sites much earlier than does T. pyri. This
supports the conclusion from 1987 that while 7. pyri readily moves within a small area, for
example from tree to tree, it does not move over as quickly or over long distances such as 100
meters.

There were no statistical differences between the number of M. occidentalis females
found in the trees at Om, 10m, and 100m but significant differences between the orchard and
the mini-orchards did arise. This suggests that M. occidentalis is able to disperse over long
distances, and also raises the possibility that M. occidentalis favors the mini-orchard trees in a
situation where T. pyri is the dominant species. A possible explanation is that within the
orchard M. occidentalis is suppressed by competition with T. pyri or by less favorable
environmental conditions, while there is no such pressure in the mini-orchards. Several
attempts to test whether mini-orchard environments favored one species over the other were
made, but these were inconclusive. Further study in this area should be made to determine the
extent of interspecific competition.

In a2 direct comparison of the two species at Von Lubkin highly significant differences
were found between densities of T. pyri and M. occidentalis within the orchard (on the order of
9:1). However, there was no statistical difference in the two species at Om. At 10m there was a
significantly higher number of M. occidentalis and the difference was even greater at 100m.
The hypothesis that M. occidentalis is a more rapid disperser and colonizer of young trees is
supported once again. _

At the McCurdy orchard (Fig. 2) the species pool within the orchard was much closer to
an equal mix, but M. occidentalis was slightly more abundant. In this instance M. occidentalis
was again common at Om and 10m , but was less frequent at the 100m site. While 7. pyri was
common within the orchard, it was unusual to find it in the mini-orchard at Om and rare at
10m and 100m. While the findings at McCurdy support the assertion that M. occidentalis is
more dispersive than T. pyri, T. pyri was not found to move locally into the Om trees. This
could result from competition or environmental factors, occurring in a situation which favors M.
occidentalis.,
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(mean + s.e.) collecced in the Von Lubkin orchard and at O,

Metaseiulus occidentalis and Typhlodromus pyri adult females
10, and 100 meters from the orchard in 1988.

Figure 1.
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II.. Pome Fruits
a. Biological Control
1. spider mites on apple, pear

Russell Messing

Dept. of Entomology
Oregon State University
Corvallis, OR, 97331

Introduction of Amblvseius andersoni, an insecticide-resistant
Phytoseiid from Europe.

A population of Amblyseius andersoni (Chant) has been imported
from western Europe (origin: Verona, Italy) and is being successfully
reared in our lab on a diet of Tetranychus urticae and corn pollen.
This predator is known to be resistant to a number of organophosphate
and carbamate insecticides, and is an important tool in integrated mite
management programs on apple and grapes in Italy, Switzerland, and the
Netherlands.

Preliminary hybridization experiments indicate that the imported
strain successfully interbreeds with the native population of A,
andersoni (which is extremely susceptible to insecticides). Pl crosses
and backcrosses indicate no reductions in mating ability, fecundity, or
egg viability.

Discriminating doses of azinphosmethyl and malathion have been
established, and testing of other organophesphates and carbamates is in
progress. Bioassays of hybrids and backcrosses will establish the
genetic basis for the resistance. Replicated field releases and follow-
up assays will be used to examine the spread and persistance of the
resistance genes in natural populations and the efficacy of spider mite
control in sprayed and unsprayed plots.
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II. Pome Fruits
d. Chemical control
1. Codling moth - Apple

V. Arnold Dycl
Agriculture Canada Research Station
Summerland, B.C. VOH 120

CHEMICAL CONTROL OF THE CODLING MOTH

The use of alternatives to organophosphate insecticides could be an
important addition to IPM programs on apple. Diflubenzuron provides
adequate control if the codling moth population is low, but if it is
high, control may be inadequate, especially if a low volume (e.g. 685 L/ha)
of spray mixture is applied. Demonstration plots in 4 orchards showed that
diflubenzuron applied at a high volume (2800 L/ha) controlled the pest as
wvell as azinphos-methyl, the standard insecticide. MNo undesirable effects
of diflubenzuron on beneficial organisms were observed.

Teflubenzuron, fenoxycarb and XRD-473 all provided excellent control
of codling moth eggs if leaves were treated before oviposition occurred.

In cooperation with a local herbalist the toxicity of wormwood
(Artemisia absinthium) extract (juice from crushed leaves) to codling moth
eggs was tested. At least 50% of eggs laid on apple leaves painted with
the extract died.

In laboratory tests, 2 synthetic pyrethroid insecticides, cyhalothrin
and fenpropathrin, were very toxic to newly hatched codling moth larvae.
All larvae died when placed on sprayed thinning apples. However these
chemicals may be toxic to beneficial predatory mites, and therefore not be
appropriate for current IPM programs on apple.




I1. Pome Fruits
d. Chemical control
1. Codling moth (CM) - pears

C.F. Fouche and R.A. Van Steenwyk
Univ. of Calif. Co~o0p Ext.

28 Giannini Hall

Berkeley, CA 94720

CONTROL OF CODLING MOTH WITH INSECT GROWTH REGULATORS. This
trial was conducted on mature Bartlett pear trees in a commercial
orchard near Kelseyville, Calif. Six treatments were replicated
4 times in a randomized complete block design. Each replicate
was an individual tree. Materiels were applied with a hand-held
orchard sprayer operating at 250 psi and delivering 500 gal/acre.
Applications were made to coincide with CM oviposition and
eclosion, based on a day-degree accumulation from CM biofix (18

Mar) . Control was evaluated by inspecting 100 mature fruit per
replicate on 28 Jul.

Although trap counts of male moths were high for the
overwintering flight, no damage was observed in the wuntreated
trees wuntil just prior to commercial harvest. The earliest
application of RH 5849 and Guthion provided significantly better
control of codling moth as compared to the untreated check. The
later application timings of RH 5849 and Dimiln did not differ
significantly from the untreated check. Also, there were no
significant differences in CM control among the three application
timings or RH 584G% and Dimilin.

There were no significant differences among treatments in
numbers of pear psylla nymphs or twospotted spider mites.

CODLING MOTH INFESTATION

20 4
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Hean®® %

Trestment and lb (Al)/acre Trestment timing® = infested fruit
Untreated _ _ : 10.7a
ﬁH 5849 2F 0.5 Start of oviposition 3;8bc
RH 5849 2F 0.5 During oviposition 6.8abc
RH 3849 2F 0.5 Eclosion 4,.6abc
Dimilin 25W 0.25 Start of oviposition 7.3ab
Guthion 35W 0,875 Eclosion 0.5¢
Overwintering Summer
#Start of oviposition 2% March and 21 June
During oviposition 8 April and 25 June
Eclosion 13 April and 28 June

**Means followed by the same letter are not significantly
different (P = 0,05; LSD),

MATERIALS UNDER TRIAL

azinphos-methyl; Guthion 35WP; Mobay Chemical Co.; 0,0-Dimethyl-5-
[4~0x0-1,2,3-benzotriazin-3(4H)-yl)methyl] phosphorodithicate

diflubenzuron; Dimilin 25WP; Uniroyal Chemical;-Nf{[(h—
Chlerophenyl)aminolcarbonyl]2,6-difluorobenzamide

RH 5849; Rohm & Haas Co.; composition not available
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AII. Pome Fruits
d. Chemical control
Codling moth, Pear psylla, European red mites,
2-Spotted spider mites, Oblique banded leafroller

P.¥W. ¥Weddle
Weddle, Hansen & Associates, Inc.
P.0. Box 529
Placerville, CA 95667

During the 1987 and 1988 growing seasons, studies were conducted
in a 51 acre mature commercial Bartlett pear orchard located near
Marysville, California. Five treatments of 5 acres each wvere
applied in both years (Table 1). Plictran 50W at 2 1lbs./acre was
used in 1987 where Vendex was used in 1988. (0Qil was not used in
1987 in Treatment IV. All treatments were applied by the grower
with air-blast sprayers in 100 gallons of water per acre.

Evaluations were periodically conducted using arthropod
monitoring techniques which included codling moth (CM) traps, top
shoot samples, leaf brushing samples, fruit samples, bin counts
and visual observations.

Due to the pesticide intensive spray programs in the preceding
years, orchard arthropod populations in the 1987 study were low
all season in all treatments. No appreciable differences in
fruit guality or yields could be attributable to the treatments.
All treatments yielded fruit of acceptable commercial quality.

The 1988 study showed a 4 fold increase in codling moth
populations throughout the test orchard (Table 2). CM damage |
ranged from 3-10% in the "soft" treatments. The greatest CM

damage occurred in the "soft" treatment replicate adjacent to a
prune orchard.

Prior to harvest, numerous Oblique banded leafroller (OBLR)
larvae were detected in the "soft" treatments. These accounted
for 15-17% damage in the two all Dimilin treatments (Table 3).

OBLR damaged 2% of the fruit in Treatment II where Guthion was
applied eaxly.

Rust mites, European red mites, and 2-spotted spider mites
remained below damage thresholds all season. Predator mites were
most numerous in the "soft" treatments.

Pear psylla were heaviest in the "hard"” treatment though below

damaging levels. Pydrin was applied as a dormant spray in both
winters.

The most significant finding in this study was the relative cost

differences in pesticides used in the treatments (Table 4). At

$64.00 per acre, the Guthion and oil program was the least |
expensive and gave levels of pest contzol comparable to the
"hard" program which cost an average of $221.00 per acre for
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materials.

The Dimilin based treatments averaged $87-129 per
acre and were deficient in controlling codling moth and
leafrollers.

Performance of Dimilin against codling moth might be enhanced by
additional applications of Dimilin beyond the number currently

defined on the label,

Dimilin in concext or combination with

phosphate pesticides and/or a 14 day preharvest interval.

Improved leafroller control using Bacillus thuringiensis or
Kryocide (Sodium Fluoaluminate) should be investigated in the
program.

context of a

Table 1.

Trient, Applic &

Haterialsg

I 1.
(soft)

L)
dus

I I.
{soft)

111 1.
(integ-
rated} 2.

v 1.
{soft)
2.

(hard)

2

Bimilin 25H
Volck oil
Diailin 23W
Vendex 4
Diailin 23

Suthion SO0
Diailin 234
Yolck oil

Diailin 25H

Suthion 504
Yolck oil
Guthion 50
Velck oil
Suthion S0W
Volck oil

Diailin 25M
Yelck oil
Diailin 254
Volck oil
Biailin 23M

Guthion S04 -

Diazinon 30H
Vendex J0M
Suthion S0W
Vendex 30W
Guthion S0
Vendex S0
Carzol 5P

"soft"

Traatsents, Timing Criteria and Dates of Applicationm,

Rate/acre  Tiaing and late

i1k, Biofix At + 30 DD

4 gal. (March 23)

{ lb. 21 days later

1 gt. (April 28)

i 1b. 21 days pre-harvest
(June 14)

{ 1b. Biofix Ds

1 1b. thpril 9

4 gal.

t 1b. 21 days pre-harvest
(June 14)

2 lbs. Biofix Bes

4 gal. (April 9)

2 lbs. as needed

4 gal. (May 20)

2 lbs. Pre-harvest

4 gal. June 21

1 1b. Biofix A%

4 gal. (March 29)

1 1h. 21 days later

4 gal. (April 28)

! ib. 21 days pre-harvest
(June 14)

2 lhs,

3 lbs. Aprilt 1-3

2.5 lbs,

2 lbs. April 29

1.2 lbs, k Hay 20

2 lbs. '

1.2 1bs June 20

1.45 1bs

:,Bxui;x A + f:rst significant trap catch

Table 2. Cedling moth adult
gale agths mer irap

Trap # 1987 1988 ¥ Increase
i 13 2% 367
2 3k 142 3%
3 2129 614
4 a7 292 338
b B 204 367
B B2 19 194

Avg. 37 203 412

Table 1. Wora damage per
1006 fruit harvestad

Tetant, ICH XLR 1Tot.
I 16,3 17.0 2.3

I1 29 139 4.8
[1I 0.4 2.3 2.7
1V 2.0 14.7 18,7

v 0.0 0.4 0.4

(CM=codling moth, LR=leaf-
rollers)

Table 4. Treatment pesticide
costs in doilars per acre

Trimnt. _1987 1988 Ava.

I 132 126 129
1l 108 67 68
i 1! 64 &4
Iv 78 % 97
v 203 239 22

V= 111 = $157
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II. Pome Fruits
d. Chemical control
Pear psylla (PP); Psyila pyricola Foerster

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR, RESIDUAL CONTROL OF PEAR PSYLLA, 1988. Mature Bartlett pear trees (ca
25 years old) were sprayed with a handgun operating at 600 psi to evaluate residual life of
Abamectin and amitraz for control of pear psylla nymphs, Leaves were collected from trees
at intervals after applications. Ten circular disks, 2.2 cm in diameter, were punched from
leaves and floated on wet paper towelling in 15 cm plastic Petri dishes for each treatment at
each post- application interval. Ten PP nymphs were transferred to each disk. Petridishes

containing infested leaf disks were held in a growth room at 25¢ C and 16L:8D.
Treatments were evaluated by counting dead and live nymphs after 24,48 and 72 h
exposure on the disks. Tests were conducted with leaves collected 1,7, 14 and 21 d after
sprays were applied. The series was repeated three times. For the May 2 run leaves were
selected from spurs; for the Jun 13 run duplicate samples were tested from spurs and
growing shoots (the distal fully expanded leaf); and for the Aug 1 run leaves were selected
at randormn from all structures of test trees. Data were corrected for check mortality using
Abbott's formula and mean and 95% confidence limits calculated.

The test procedure worked well for Abamectin but was less suited to testing
residual activity of amitraz because the latter material repelled nymphs, causing some of
them to walk onto the wet paper towelling. This made control with amitraz appear better
than it actually was because surviving individuals left the leaf disks. There was also some
movement of nymphs off and between leaf disks in abamectin treatments and controls so
percent control values for individual disks were not always even multiples of 10. Data for
spur leaf 1 d residues in the Jun 13 run are missing because this series was mistakenly
omitted. Check mortality in some runs was high (over 15 percent in a few cases) indicating
that foliage used for leaf disks was in poor condition. There is little chance that check trees
were contaminated with pesticide. Abamectin was more effective in May than later in the
season while amitraz seemed to be more effective in late season. The seasonal differences
for abamectin are probably due to condition of the foliage at time of application. Residual
life of abamectin against pear psylla was dosage dependent, especially in the May and Aug
Tuns. :
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72 h mortality expressed as
| % kill of PP nymphs by resi f indicated age!
Treatment and (AI)/100gal Datesprayed 1d 7d 14d 21d Leavesfrom

. Abamectin 0.006251b+ 2 May 100.0 1000 93.0 704  Spurs
10,11 1qt 13 Jun - 90.8 145 38.2 Spurs
+13Jun - 1000 989 460 19.6 Shoots
1 Aug 98.9 941 378 10.6 Spurs
Abamectin 0.003131b+ 2May 1000 969 27.1 397 Spurs
il 1qt 13 Jun 1000 852 53.0 289 Spurs
13 Jun 10060 904 115 128 Shoots
' 1 Aug 96.6 147 11.2 13.0 Spurs
Amitraz 6 oz 2 May 97.0 65.7 386 36.1 Spurs
13 Jun 100.0 943 932 859 Spurs
13 Jun 100.0 872 104 406 Shoots
1 Aug 923 751 559 511 Spurs
Check ' 2 May 15.7 9.0 126 6.4 Spurs
13 Jun 9.2 11.6 121 3.9 Spurs
13 Jun 139  12.7 151 6.4 Shoots
1 Aug 10.8 g8 109 110 Spurs

1 Percent control for treatments corrected for check mortality by Abbotts formula.




II. Pome Fruits
d. Chemical control
Pear psylla (PP); Psyila pyricola Foerster

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

SLIDE-DIP SCREENING OF THICDAN AND THIODAN-PBO AGAINST WINTER
FORM PEAR PSYLLA, 1988. Winter form adult pear psylla were collected from
commercial pear orchards by aspirating them from beating trays. Psyllids were
anesthetized with CO, and mounted on strapping tape attached to 1" X 3" microscope
slides. Ten psyllids were mounted on each slide by placing them on their backs and
pressing their wings onto the tape. Slides containing psyllids were dipped for 5 sec. in
dilutions of test pesticides. Treated psyllids were held for 48 h in refrigerator trays lined
with moist paper towelling at 70 ° F. Mortality was determined by teasing individual
psyllids with a small brush. Those responding with rapid leg movement or reflex jumping
movement were classed as live. This test included four replications of five serial dilutions

of each pesticide and a control dipped in water.

Thicdan 3 EC formulation was very effective against winter form adult psyllids and its
activity was not increased by combination with piperonyl butoxide, perhaps because
concentrations of Thiodan tested were too high. This activity is surprising considering the
low level of activity of Thiodan WP found in previous years' testing. Lab testing of
Thiodan 3 EC was prompted by good control observed from pear grower applications of
Thiodan in combination with Pydrin or Pounce. However, foliage sprays against summer
populations of mixed stages did not provide good control.
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Toxicity of Thiodan EC to Winter Form Adult Pear Psylia

PPM (AI) Thiodan] Mean % mortality from 48 hour exposure
_ Thiodan only Plus 1200 PPM PBO

1800 100.0 100.0
900 100.0 - 100.0
450 : 100.0 o 100.0
225 97.5 87.9
113 92.5 95.0
Check 02 0.2

1Recommended field concentration for dilute spray is 675 PPM




II. Pome Fruits
d. Chemical control
Pear psylla (PP); Psylia pyricola Foerster

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR: PEAR PSYLLA, LAB SCREENING OF INSECT GROWTH
REGUIL.ATORS, 1988. Tests were conducted on pear seedlings (from open
pollinated 'Bartlett' seeds) growing in 4-inch pots, Seedlings were infested with
PP eggs by caging 25 adults on each for 5 d. Treatments were applied with a hand
operated atomizer sprayer to the point of heavy drip. In one test seedlings were
sprayed with water dilutions of candidate pesticides 1 d before adults were caged on
them, In another test infested seedlings were sprayed when about one-half the eggs
had hatched. In both tests 5 serial dilutions of each pesticide were evaluated. Five
infested seedlings were sprayed with water only to provide controls for each test,
Treated seedlings with PP eggs and nymphs were held in a growth room at ca. 75
OF and 16:8 L:D for 17 d, then treatments were evaluated by counting remaining
eggs and live and dead nymphs on the entire seedling using a binocular dissecting
microscope. Ihave assumed that eggs which appear normal after 17 d were non-
viable, Percent mortality was calculated and data were corrected for check mortality
by Abbott’s formula. Two sets of tests were conducted with the most active
compounds.

When seedlings were treated before eggs were laid on them Fenoxycarb and
871639 were very effective, XRD 473, Dimilin and DPX EY 059 were only
moderately effective but RH 5849 was not ovicidally active. When treatments
were applied to seedlings infested with aged eggs and first instar nymphs, XRD
473, § 71639 and DPX EY059 were the most effective of the compounds tested.
Dimilin showed some activity while Fenoxycarb and RH 5489 were ineffective.

Eggs laid on treated seedlings

Compound Abbott's % mortality at listed conc (ppm AD
Fenoxycarb 300 150 75 37.5 18.75
March run 100.0 100.0 100.0 98.4 100.0
June run 100.0 100.0 100.0 100.0 100.0
Dimilin 300 150 75 37.5 18.75
March run 76.7 85.4 70.1 33.6 71.9
S 71639 400 200 100 50 25
March run 100.0 100.0 100.0 98.9 100.0
June run 100.0 100.0 100.0 94.7 97.2
DPX EY 059 40 20 10 50 2.5
March run 77.8 82.2 47.0 70.0 68.1
XRD 473 240 120 60 30 15
March run 89.3 97.4 53.2 61.0 60.2
June run 09.4 942 87.8 72.9 63.9
RH 5849 600 300 150 75 37.5
March run -2.0 0.9 17.4 -33.1 13.4
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Treatments applied at 50% egg hatch

Compound _Abbott's % mortality at listed conc(ppm AD
Fenoxycarb 300 150 75 37.5 18.75
March run 18.2 -5.1 24.8 9.4 -1.9
June run 15.2 2.2 12.4 10.0 13.3
Dimilin 300 150 75 375 1875
March run 38.7 27.9 27.3 11.8 14.9
S 71639 400 200 100 50 25
' March run 95.5 35.3 49.1 6.8 7.4
June run 353 30,9 24.1 3.0 28.6
DPX EY 059 40 20 10 S 2.5
March run 81.9 86.7 18.0 1.0 21.6
XRD 473 240 _120 60 30 15
March run 100.0 98.5 100.0 86.9 87.8
June run 100.0 81.8 97.0 83.9 34.8
RH 5489 600 300 150 75 37.5
March run 1.0 -3.5 4.8 10.0 0.5




II. Pome Fruits :
d., Chemiecal control
1. Pear psylla (PP) - pears
Twospotted spider mite (TSSM) - pears:

C.F. Fouche and R.A., Van Steenwyk
Univ. of Calif. Co=0p Ext.

28 Giannini Hall

Berkeley, CA 94720

CONTROL OF PEAR PSYLLA WITH ABAMECTIN. Bartlett{ pear trees
in Lake Co., Ca. were sprayed with a handgun operating at 200 psi
and delivering 400 gal/acre. Four treatments were replicated 4
times on single tree plots. Materiels were applied on 12 July
when the population of PP nymphs reached an average of 2/leaf.
Control of nymphs was evaluated by examining leaves from the top
of each +tree under magnification. Control of PP adults was
evaluated by taking 4 standard 3-tap beating tray samples per
tree., TSSM numbers were evaluated by brushing 25 leaves per tree
and counting all active mite stages. '

The first two counts of PP nymphs after application showed
some reduction in numbers but differences were not significant.
By 8 Aug and 15 Aug all treatments provided significant reduction
of PP nymphs below the untreated check, although no differences
between treatments were significant.

Evaluation of PP adults on 15 Aug showed Mitac and the high
rate of Abamectin providing control superior to the untreated
-check but the low rate of Abamectin did not significantly reduce
adult PP.

All materiels effectively controlled TSSM compared to the
control.

sy Adilts per

NToDhs per 75 Leaves L tray smols
Treatment & ai/ac 12 Jul 25 Jul 1 Aug 8 Aug 15 Aug 8 Aug 15 Aug

Untreated 39.3a 64.8a 68.8a 47.8b 82.3b 12.76  20.8b
Avid .15%% 0.0125 68.5a 54.5a 32.0a 20.5a 41.0a 6.5a 13.8ab
Avid .15%*% 0,025 36.8a 27.5a 39.5a 16.5a 25.0a 6.0a 12,5a
Mitac 1.5 0.75 48.5a 28.8a 23.5a 11.0a 19.8a 2.8a 9.0a

#Means followed by the same letter in a vertical column are not
significantly different (P = 0.05; DMRT).

**Plus 0,257 Volck 0il by volume
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II. Pome Fruits
d. Chemical control
Pear psylla (PP); Psylla pyricola Foerster
Pear rust mite (PRM); Epitrimerus pyri (Nalepa)
Twospotted spider mite (TSM); Tetranychus urticae Koch
European red mite (ERM): Panonychus ulmi (Koch)

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR, INSECTICIDE EVALUATIONS, 1988. Mature 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. Treamments
were applied 3 or 4 times depending on materials and schedules tested. Treamments
were evaluated for PP and mite control by counts made at 2-wk intervals. Adult PP
were counted from a 5 beating-tray sample per replication. PP nymphs and
phytophagous mites were counted from a 50-leaf sample per replication. Leaf
samples consisted of the proximal leaf, distal leaf and 3 leaves from the middle of
each of 10 terminal shoots. Leaves were brushed and resulting slides were
examined using a binocular dissecting microscope. PP russet 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.

All treatments provided a degree of pear psylla control. RH 7988, XRD 473 with
and without oil and S 71639 were less effective than the other compounds tested.

- Fruit russet in the XRD 473 plus oil plot probably resulted from applying oil to
honeydew contaminated fruit. Phytophagous mite densities in the test orchard were
too low to provide indications of treatment effects against these species. There
were no treatment associated differences in fruit firmness, soluble solid content or
size. CR 82055, XRD 473 plus oil and S 71639 produced solvent russet rings on
fruit. No other phytotoxicity was observed

Accumulated psylla days

Treatment and rate/100 gal App. dates Nymphs/100 leaves  Adults/25 taps
CR 20855 1.5 EC 1qt 29 Apr, 13 Jun 5,728 - 7481

14 Jul
MA 20715 EC 1qt 29 Apr, 13 Jun 5,162 5,935

14 Jul
CR 1582 1.5 EC 1qt 29 Apr, 13 Jun 6,549 5,186

14 Jul
RH 7988 4 EC 30z 29Apr,13Jun - 5,692 6,270
Superior type oil Lqt 14 Jul

Agri-Mek .15 EC 5oz 5 & 29 Apr 1430 3,282
crior type 91_1 Iqt 13 Jun, 14 Jul




Agri-Mek 15EC 50z 5 & 29 Apr 2,748 6,851
Superior tpye oil 80z 13 Jun, 14 Jul :
XRD4735%EC 100z 5 & 29 Apr 4921 6,940
13 Jun, 14 Jul
XRD 473 5% EC 100z 5& 29 Apr 3,737 6426
Superior type oil iqge 13 Jun, 14 Jul
S 71639 10% EC 13 0z 29 Apr, 13 Jun 6,195 4,626
14 Jul
Control - None 27417 13,637
Accumulated % fruit damage
_mite days/100leaves  ___pearpsylla
Treatment and rate/100 gal App.dates  ERM  TSM__PRM__ US#2 Cull
CR 20855 1.5 EC 1qt 29 Apr, 13 Jun &4 0 0 0.6 0.0
14 Jul
MA 2071.5 EC 1qt 29 Apr, 13 Jun 28 0 0 2.4 0.0
14 Jul
CR 1582 15 EC lqt 29 Apr, 13 Jun 112 28 224 20 0.0
14 Jui
RH 7988 4 EC 3oz 29Apr,13Jun 126 56 112 7.6 2.2
Superior type oil 1qge 14 Jul
Agri-Mek .15 EC S50z 5 & 29 Apr 196 28 112 0.2 0.0
Superior type oil l1qt 13 Jun, 14 Jul
Agri-Mek .15 EC 5oz 5& 29 Apr 224 0 0 14 0.0
Superior 1pye oil 8oz 13 Jun, 14 Jul
XRD4735%EC 100z 5 & 29 Apr 420 28 0 32 0.4
13 Jun, 14 Jul
XRD 473 5% EC 100z S & 29 Apr 1120 0 0 7.2 1.8
Superior type oil Iat 13 Jun, 14 Jul
§ 71639 10% EC 13 0z 29 Apr, 13 Jun 640 0 112 1.6 0.2
14 Jul
Conirol - None 84 56 112 13.8 16.0
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II. Pome Fruits
d. Chemical control
Pear psylla (PP); Psylla pyricola Foerster
Pear rust mite (PRM); Epitrimerus pyri (Nalepa)
Twospotted spider mite (TSM); Tetranychus urticae Koch
European red mite (ERM): Panonychus ulmi (Koch)
Codling moth (CM): Cydia pomonella (L.)

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR, PEAR PSYLLA CONTROL, 1988. Seven-year-old pear trees were
sprayed with handguns operating at 600 psi to evaluate pesticides for control of PP
and other pest species. Plots consisted of unreplicated blocks 2 rows wide
containing ca. 48 trees. Experimental programs were compared to a standard
program similar to that used in commercial pear orchards in central Washington.
PP egg and nymph and phytophagous mite densities were estimated from three 50-
leaf samples per plot at 2-week intervals. Leaf samples during the early post-bloom
period were collected from fruiting spurs; later samples consisted of the proximal
leaf, the distal leaf and 3 leaves from the middle of 10 growing shoots. Leaf
samples were processed by the standard leaf-brushing technique and pests were
counted on resulting slides using a dissecting microscope. Adult PP were counted
by the limb-tap method. PP, PRM russet and CM damage were rated according to
US grade standards for fresh pears on 2 samples of 25 mature fruits/per plot.

All programs provided good control of PP. There was no increase in PP control
from the Dimilin included in the dormant application in program 1 over that
provided by program 3 which did not have Dimilin in the first application. PP
density in the control declined after first generation due to predation and poor
condition of foliage. It is surprising that there was not more PP russet damage to
fruit in the control; much of the early honeydew russet had faded by harvest.
Dimilin and ABG 6243 programs did not cause an increase in TSM or ERM density
that occurred in the standard program. Differences in PRM density between the 4
programs were probably not significant but all seemed to perform better than the
control against this pest. The CM population did not develop in the test orchard
sufficiently to provide performance data.




Treatment histories for the tested programs are as follows:

Date applied  Compounds Amt per 100 gal
Program 1. Dimilin based
4 Mar (D) & - Dimilin 25% WP 40z
21 Mar (CB) Superior type oil 1 gal
26 Apr (PF), Dimilin 25% WP 20z
9 May (CS) & Superior type oil I gt
21 Jun
Program 2, standard
4 Mar (D) Baythroid 2 EC 08 oz
Buticide 8 EC 40z
Superior type oil 1 gal
21 Mar (CB) Baythroid 2 EC 0.8 oz
Buticide 8 EC 4oz
Morestan 25% WP 11
26 Apr (CS) Mitac 50% WP 12 oz
21 Jun (CS) Guthion 50% WP 8oz
Mitac 50% WP 12 0z

Program 3. Dimilin Based
Same as program 1 except only oil was applied in dormant spray.

Program 4, ABG 6243 based

4 Mar (D) Superior type oil 1 gal
21 Mar (CB) ABG 6243 25% WP 40z

Superior type oil 1 gal
26 Apr (PF), ABG 2643 25% WP 20z
9 May (CS) & Superior type oil 1qt
9 Jun (CS)

Control, no sprays applied

Percent fryit damage from various pests

Mites days per 100 leaves PP CM PRM

Program ERM TSM PRM US#2 Cull Cull Cull
1 Dimilin 140 840 7,840 0 0 0 0
2 Standard 1,400 2,940 21,280 0 0 3 0
3 Dimilin 280 900 1,120 0 0 2 0
4 ABG 6243 280 280 14,000 0 0 0 0
5 Control 0 0 61,600 18 6 0 2
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Il. Pome Fruits
d. Chemical control
Pear psylla (PP); Psylla pyricola Foerster
Pear rust mite (PRM); Epitrimerus pyri (Nalepa)
Twospotted spider mite (TSM); Tetranychus urticae Koch
European red mite (ERM): Panonychus ulmi (Koch)
Codling moth (CM): Cydia pomonelia (L.)

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR, PEAR PSYLLA CONTROL, 1988. Twenty-five year-old pear trees were
sprayed with an air carrier sprayer applying 400 gallons per acre to evaluate
pesticide programs for control of PP and other pest species. Plots consisted of
unreplicated blocks of about one half-acre. Experimental programs were based on
Agri-Mek, one made up of scheduled applications similar to timings used in
standard programs and a second with applications as needed for PP control. These
programs were compared to a standard program similar to that used in commercial
pear orchards in central Washington. PP egg and nymph and phytophagous mite
densities were estimated from three 50-leaf samples per plot at 2-week intervals.
Leaf samples during the early post-bloom period were collected from fruiting spurs;
later samples consisted of the proximal leaf, the distal leaf and 3 leaves from the
middle of 10 growing shoots. Leaf samples were processed by the standard leaf-
brushing technique and pests were counted on resulting slides using a dissecting
microscope. Adult PP were counted by the limb-tap method. PP, PRM russet and
CM darmnage were rated according to US grade standards for fresh pears on 2
samples of 25 mature fruits/per plot. Factors of fruit quality including firmness,
soluble solid content and size were evaluated on 2 10-fruit samples per plot at
harvest maturity. Spray programs are detailed in the first table.

Density of overwintered adult PP was high, about 25 per limb-tap. PP in the test
orchard were moderately resistant to pyrethroids, thus the dormant application did
not reduce their density below retreatment levels, The standard program included a
delayed dormant application to further reduce winter form adult density.
Populations of other pest species failed to develop sufficiently to produce
meaningful comparisons. The three programs provided about equal control of PP
except for early post-bloom when the standard program was less effective. There
was little difference in PP control between the two Agri-Mek programs, indicating
that the 5 Apr and 13 Jun sprays were not needed against this pest. Six percent of
fruits in the standard plot were sufficiently russeted by PP honeydew to lower their
grade to US fancy. There was no honeydew russeted fruit in either Agri-Mek plot.
There were no treatment associated differences in measured factors of fruit quality.




Spray Programs Tested

Dates applied Program Insecticide Amt, facre
4 Mar (D) Agri-Mek Pydrin 2.4 EC 1pt
Scheduled Butacide 8 EC 8oz
Superior type oil 4 gal
5 Apr (DD), 28 Apr [PF) Agri-Mek 15 EC 20 oz
13 Jun & 5.Jul [CS) Supetior tvpe ol 1 gal
4 Mar {D) Agri-Mek Pydrin 2.4 EC 1pt
Timed Butacide 8 EC 8oz
Superior type oil 4 gal
28 Apr (PF) Agri-Mek .15 EC 20 oz
5. ul(CS) Superior type oi 1gal
4 Mar (D) Standard Pydrin 2.4 EC 1 pt
Superior type oil 4 gal
24 Mar (DD} Pydrin 2.4 EC 1pt
Parathion 8 EC 1pt
Butacide 8 EC 8oz
28 Apr (PF) & Mitac 50% WP 3
5 Jul (CS) Guthion 50% WP 21b
14 Jun (CS) Mitac 50% WP 31b
Guthion 50% WP 21b
Agri-Mek .15 EC 10 0z
Mean pear psylla nymphs per 100 leaves!
Program 26 Apr 11 May 26 May 8 Jun 7 Jul 18Jul 3 Aug 16 Aug
Agri-Mek 60b 3b 0a Oa 0a Oa 3a
scheduled
Agri-Mek 310a 3b Ta 3a Oa Oa 3a
tmed
Standard 140b 7la 13a 10a Ca Oa 3a 3a

1 Means within columns followed by the same letter are not significantly different (P = 0.05, LSD).

Mean pear psylla adults per 25 limb taps

Program 19Apr 2May 18May 1Jun  30Jun 12Jul 27 Jul 11 Aug 24 Aug
Agri-Mek 37 1 0 0 4 | 0 1
scheduled

Agri-Mek 253 2 0 8 8 3 4 2
timed

Standard 107 86 58 4 39 7 29 28




II. Pome Fruits
- d. Chemical control

Pear psylla (PP); Psylla pyricola Foerster
Pear rust mite (PRM); Epitrimerus pyri (Nalepa)
Twospotted spider mite (TSM); Temranychus urticae Koch
European red mite (ERM); Panonychus ulmi (Koch)
Codling moth (CM);Cydia pomonella (L.)
San Jose Scale (SJS);Quadraspidiotus perniciosus (Comstock)
Fruit-Tree leafroller (FTLR); Archips argyrospilus (Walker)

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

PEAR: SOFT PESTICIDE TEST, 1988. Bartlett' and ‘Anjou’ pears were
sprayed with handguns operating at 600 psi to compare seasonal programs of soft
pesticides for control of insect and mite pests of pear and survival of beneficial
arthropoeds. Plots consisted of 3 30 -tree replicates in 3-row blocks. An untreated
check was also included in the randomized block design. PP adults, PP predators
and the parasite Trechnites insidiosus densities were monitored by limb-taps, PP
nymphs were counted on 50-leaf samples per replication. Samples for first
generation nymphs were collected from fruiting spurs, whereas those for second
and subsequent generations were collected from growing shoots. The proximal
leaf, distal leaf and 3 leaves from the middle were picked from each of 10 shoots.
Leaves were processed with a leaf brushing machine and PP nymphs and mites
were counted on 20% of the resulting slides using a binocular dissecting
microscope. Pest damage to fruit was determined by examining 250 fruits per
replication at harvest. Fruit firmness, size and soluble solids content were
compared on 2 10-fruit samples per replication. Treatment histories for the 3
programs are presented in the table,

All programs provided good seasonal pest control. PP densities in programs 1 and
3 were higher than desirable during the latter half of Apr but from early May
through the remainder of the test period PP control by these programs was equal to
that provided by the standard program. Fruit damage from PP honeydew was
negligible in all three programs. ERM and TSM densities were low in all plots
thronghout the season. PRM was not controlled by the two soft programs (1 and
3) but prebloom sulfur and oil sprays suppressed early season density of this pest
sufficiently to prevent significant fruit russet. The major PP predators (Anthocoris
spp., Deraeocoris brevis and Campylomma verbasci) were more numerous in soft
plots than in the standard and probably significantly suppressed PP density. A few
fruit tree leafrollers survived in the soft plots long enough to cause some fruit
damage. None of the programs caused serious phytotoxicity but a few fruits in the
standard plot had noticeable solvent ring-type injuries caused by the Jun 21
application of Guthion, Agri-Mek and oil. There were no significant treatment
associated differences in fruit firmness, size or soluble solids.




Plot No. Date Materials Rate/100 gal (AD/acre ®
Dimilin 1 Mar (D)2 Wetiable sulfur 51b 201b
Superior type oil 2 gal 8 gal
22 Mar (DD)  Wettable sulfur 31b 121b
Dimilin 25 % WP 4oz 4 0z
Superior type oil 1 gal 4 gal
25 Apr (PF) Dimilin 25 % WP - 4oz 40z
Superior tvpe oil lat 1 gal
7 Jun (CS) Dimilin 25 % WP 4 oz 40z
Superior oil lLat 1 gal
19 Jul (CS) Dimilin 25 % WP 40z 40z
Manzate 200 1.51b 6 1b
Standard 1 Mar (D) Baythroid 2 1b/gal EC 0.8 oz 0.8 0z
Superior type oil 1 gal 4 gal
4 Apr (CB) Baythroid 2 1b/gal EC 0.80z 0.80z
Morestan 25 % WP 11b lib
Parathion 25 % WP 11b 11b
19 may (CS)  Guthion 50 % WP S51ib 11b
Mitac 50 % WP 12 oz 1.51b
21 Jun (CS) Guthion 25 % WP Slb 11b
Agri-Mek .15 Ib/gal EC 0.5 0.4 oz
Superior oil 1 gt 1 gal
25 Jul (CS) Guthion 50 % WP Slb 11b
Mitac 50 % WP 12 oz 1.51b
Fenoxycarb 1 Mar (D) Weitable sulfur 51b 201b
Superior type oil 2 gal 8 gal
22 Mar (DD)  Wettable sulfur 31b 12 1b
Superior type oil 1 gal 4 gal
ABG 624325 % WP 40z 40z
26 Apr (PF) ABG624325% WP 4oz 4oz
Superior type oil gt 1 gal
7 Jun (CS) ABG624325% WP 4oz 4o0zlb
Superior type oil 1gt 1 gal
Control No sprays applied.

a D, DD, CB, PF and CS equal dormant, delayed dormant, cluster bud, petal fall
and cover spray respectively.

b Based on 400 gallons per acre.
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Mean? pear psylla nymphs per 100 leaves

6Apr 22-Apr 4May 16May 31May 13Jun 27Jun 11Jul 25Jul BAug 22 Aug
0b  996b 63b 23b 7b Oa Ca 13a 3a 3b 3b
10b 3c 13b 17b Ob Ta 0a Ob Oa Ob 3b
Fenoxycarb 3b  153¢ 33b 13b 3b Oa Oa 0b 3a 3b 3b
~Control 1040a 88652  535a  220a 30a 10a (a 10a 10a 15a 152
- -#Means within columns followed by the same letter are not significantly different (P = 0.05, LSD})
_ ___Mean?® pear psylla adults per 25 trays
-~ Program 7Mar 15Mar 21Mar 12Apr 27 Apr 11May 24May 9Jun  20Jun  SJul  20Jul 2Aug 16 Aug
Dimilin 362b  338b  480b  137b 64a 14b  106b 138b 65b 73a 42b 63b 75b
Standard 24c 79¢ 126¢ 6c 19a 17b 43b  108b 70b 24a 47b 12¢ 40b
Fenoxycarb 492ab  413b  448b  141b 5%a 16b 74b  83b 45b 49a 42b 67b 58b
Control 685 819a 9%6a 210a 652 756a  967a 548a 140a 89a 97a  310a  146a

aMeans within columns followed by the same letter are not significantly different (P = 0.05, LSD)

Percent fruit damage from pests listed

Mite days per 100 leaves Pear psylla M PRM FILR SJS
Program ERM TSM PRM OPM  US#2 Cull Cull Cull Cull Cull
Dimilin 0 47 46,480 0 042 000 042 000 042  0.00
Standard 187 93 4,853 0 1.08 0.60 0.08 000 008 0.00
Fenoxycarb 47 187 82,507 327 0.25 0.08 1.00 050 0.16 0.08
Control 70 350 74,760 420 4.58 1.33  27.25 1.83 5.50  5.42
Predators per 25 limb-taps, seasonal mean
Program Anthocoris Deraeocoris  Trechnites Campylomma  Spiders L Bird Beetles
Dimilin 5.3 3.4 0.8 3.7 0.9 0.0
Standard 0.3 0.1 0.2 0.7 0.1 0.0
Fenoxycarb 1.3 3.4 0.2 3.4 1.5 0.1
Control 48.8 20.1 1.4 0.0 15.7 0.3




II. Pome Fruits
d. Chemical control

1. Twospotted spider mite (TSSM) - pears
European red mite (ERM) - pears '

C.F. Fouche and R.A. Van Steenwyk
Univ. of Calif. Co-op Ext.

28 Giannini Hall

Berkeley, CA 94720

CONTROL OF SPIDER MITES WITH INSECT GROWTH REGULATORS.
Fifteen-year old Bartlett pear trees near Rio Vista Ca. were
selected for petal-fall treatments of IGR's as a high population
of ERM eggs was observed. Seven treatments were replicated 4
times in a randomised complete block design. Each replicate was
a single tree. Materials were applied with a hand held sprayer
operating at 200 psi and delivering 470 gal/acre. Materiels were
applied on 1 Apr. Control was evaluated by brushing 25 leaves
per tree and counting all active mite stages under magnification.

The mite population did not begin to build 1in this plot
until almost 2 months following the initial petal-fall treatment.
The increase was largely confined to reps I and II and did not
develop in the other replicates.

Evaluation of TS3M on 29 June showed all rates of A 1335
providing significant reduction of the mite population compared
to the untreated check. On this date mite suppression from
Apollo, Savey and oil was not significantly superior to the
untreated check,

Counts of ERM motils on 11 July again showed all rates of

A 1335 significantly reducing mite numbers compared to the
untreated check.

A phytotoxic burn of leaves and fruit was observed in all of
the A 1335 treatments. A later observational trial showed that
the burn was induced by the addition of the X-77 spreader. The A
1335 applied alone did not induce leaf or fruit damage. Since
all of the A 1335 treatments included the X-77 spreader 1in the
origional ‘trial it is not possible to determine whether or not

the spreader could also have affected mite mortality in this
experiment.
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Mean®* no. of active TSSM/25 leaves

_Treatment and 1b (AI)/acre 2 Jun 14 Jun 29 Jun 11 Jul 20 Jul

Untreated 5.0b  10.5a  32.5b  15.3¢  2.5a
A 1335 2,08EC**  0.37 0.3  1.5a 1.0a 1.8ab  1.0a
A 1335 2.08EC**  0.47 0.3a 0.8a 0.3a 2.3ab  0.8a
A 1335 2.08EC**  0.56 0.8a 1.% 2.3a 0.3a 0.8a
Apollo 50SC 0.29 0.8a 2,08 15,3ab 7.3abc  0.0a
Savey 50 0.15 0.8a 3.8a 14.0ab 11.0be 2.0a
Volck Supreme Oil 4.7%%*  1,3a 0.0a  14,0ab  8.8abc 2.0a

Mean® no. of active ERM/25 leaves

Treatment and 1b (Al)/acre 2 Jun 14 Jun 29 Jun 11 Jul 20 Jul

Untreated 0.3a  8.5a  47.0b  35.3b  3.8ab
A 1335 2.08EC** 0,37 0.3a 1.8a 2.8a - 4.3a  0.5a |
A 1335 2.08EC**  0.47 0.8a 1.0a 8.0ab 6.8a 1.8ab
A 1335 2,08EC**  0.56 6.0a 1.5a 3.3a  3.5a 1.3ab
Apollo 505C 6.29 1.3a 7.3a 29.3ab  18.0ab 2.3ab
Savey 50W 0.15 2.8a 7.8a 24.5ab 24.0ab 5.0b

Volck Suprehe 0il 4.7%%* 1.5a 6,5a 20.0ab - 22;sab 3.8ab

*Means followed by the came leter in a vertical column are not
significantly different ¢P = 0,05; DMRT).

**Plus 0.5% Chevron X-77 by volume,

. ***%Gallons per acre.




II. Pome Fruits
d. Chemical control
1. Twospotted spider mite (T3SM) = pears
2. European red mite (ERM) - pears
3. Western predatory mite ({(TYPH) - pears

; C.F. Fouche and R.A. Van Steenwyk
Univ. of Calif. Co-op Ext.
28 Glannini Hall _
Berkeley, CA 9gU4720

CONTROL OF SPIDER MITES WITH ABAMECTIN. This trial was
conducted on 28-yr-old Hardy pear trees in a commercial orchard
near Courtland, Ca. Five treatments were replicated 6 times in a
RCB design with each replicate an individual tree. Materiels
were applied on 6 July with a handgun operating at 200 psi and
delivering a finished volume of 400 gal/acre. Control was
evaluated by brushing 25 leaves per tree and counting all active
mite stages under magnification at weekly intervals.

Vendex and the 2 rates of Abamectin in combination with oil
provided significant reduction of TSSM for 3 weeks post
application. Volck o0il provided significant reduction for 1 wk.
post application.

All materiels provided reduction of ERM for 2 wk. post
application. Both rates of Abamectin and Vendex were able to
reduce ERM numbers below the untreated checks for 3 wks. post
application.

The 2 rates of Abamectin in combination with o0il and oil
alone were less disruptive to TYPH motils compared to Vendex.

EURCPEAN RED MITES
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Mean® no. of active TSSP/25 leaves

Treatment and 1lb (Al)/acre 1 Jul 13 Jul 20 Jul 27 Jul 3 Aug

UntreatEdl . 173.5ab 90.7¢ 119.7b 90.3b 35.3e

Abamectin 0,15EC** 0,0125 169,7ab 18.0a 19.0a 25,75 10.3

Abamectin 0.15EC*®* 0.025 126.,3a 19.0a 28,78 21.0a 13.7s

Volck Supreme oil 4 gal  159.3ab 51.7b 114.3b 123.3b  41.3a "

Vendex 4L 1 1b 201.7b 23.0a 12.,7a 8.7a 10.3a

Mean® no. of active ERM/25 leaves

Treatment and 1b (AI)/scre 1 Jul 13 Jul 20 Jul 27 Jul 3 Aug

Untreated 76.8a 104.7b 95.3b 47.2b  23.7b
Abamectin 0.15EC** 00,0123 90.0a 20.7a 38.2a 19.3a 26.0ab
Abamectin 0.15EC**® 0.025 73.8a 19.7a  25.7a 17,3a 17.7ab
Volck Supreme o0il 4 gal 76.0a 31.72  27.0a 32.3ab 10.3a

Vendex 4L 11b 69.3a 25.7a 10.3a 13.7a 6.3a

Mean® no. of active

TYPH/25 leaves

Treatment and 1b (AI)/acre 20 Jul 27 Jul 3 Aug

Untreated 1.0a 3.7bc  8.5¢
Abamectin 0.15EC®* (¢,0125 0.0a 3.3bec 1l.8ab
Abamectin 0.15EC*#* 0.025 0.3a 1.3ab 4.5abc -
Volck Supreme o0il 4 gal 0.0a 5.0c 6.0bc

Vendex 4L 11b 0.0a 0.3a 0.6a

“.*¥eans followed by the same letter in a vertical column are not
Lgnifi antly different (P = 0.05; DMRT).




II. Pome Fruits
e, Pesticide resistance
Puropean red mite, apcle
Western predatory mite

H, Riedl and P, W, Shearer

Oregon State University

Mid-Columbia Ag. Research and Extension Center
3005 Experiment Station Drive

Hood River, COR 97031

A NEW BICRSSAY FOR ASSESSING THE BYSICIOGICAL TCXICITY OF IRRITATING
OR REPELLENT ACARICIDES. The leaf disk bicassay is widely used for
assessing the dose-mortality response of spider mites to acaricides, In
this assay treated leaf disks are placed on molst cotton to keep them
fresh. The moist cotton also acts as a barrier to prevent mites from
leaving the treated leaf surface, This test procedure is satisfactory for
many acaricides, However, with irritating or repellent acaricides the
nurber of mites leaving the test arena and moving into the water moat is
often very high. Excessive ‘run-off' may irmvalidate the test procedure
since it iz not clear whether mites which died in the water moat would also
have died of treatment effects had they stayed cn the leaf disk.

The new assay procedure prevents run-off and encloses mites between
two treated leaf disks. This bicassay method allocws cne to determine
whether it is valid to combine ‘run-off' mortality with mortality of the
mites remaining on the leaf disk. Results of bicassays with two miticidal
pyrechroids, Danitol and Brigade, will be presented.
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II. Pome Fruits
e. Pesticide resistance
1. Tetranychid spp. on apple and pear

R.J. Rathman
E.H. Beers
S.C. Hoyt
Washington State University
Tree Fruit Research & Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801

Baseline bioassays were conducted to determine the susceptibility
of eggs of 3 tetranychid species to hexythiazox (Savey 50DF) and
clofentezine (Apollo 50SC). Mites were collected from commercial and
experimental pear and apple orchards near Wenatchee and Yakima,
Washington. Species tested included European red mite (Panonychus
ulmi (ERM), McDaniel spider mite, Tetranychus mcdaniell (MCD) and two-
spotted spider mite, Tetranychus urticae (TSM). Studies were made
with both field-collected mites and mites reared in the laboratory on
lima bean leaves.

Mites were transferred to 2.2-cm leaf disks using a fine camel-
hair brusn. Lima bean leaves were used for TSM and MCD and apple
leaves ('Red Delicious') for ERM. Twenty adult ERM females or 10 TSM
or MCD adult females were placed on each disk with 5 disks per
treatment. Mites were kept in an environator at 24°C for ovipcsitioen.

fter 24 hr the females were remcved from the disks with a fine brush.
Acaricides were tested by serial dilution in distilled watex, five or
sixn concentrations and a control (water only). Two-hundred fifty ul
of the wetting agent Triton Ag-98 was also added to each of the
treatment concentrations and the control. A disk containing eggs was
held firmly with fine forceps and placed into the solution for 5 sec.
Following the dipping, the numker of mite eggs per disk was recorded.

Ovicide tests were evaluated when a large percentage of mites in
the control group had completed larval development (approx. 168 hrs).
The number of unhatched eggs was counted and recorded. Totals were
calculated for each concentration and data analyzed with a probit
analysis program (Raymond 1985) that corrects for control mertality
using Abbott's (1925)  formula.

Abbott, W.S. 1925. A method for computing the effectiveness of an
insecticide. J. Ececn. Entomol. 18:265-267.

Raymond, M. 1985. Presentation d'un programme Basic d'analyse log-
probit pour micro-ordinnateur. Cah. ORSTOM, Ser. Ent. Med. et
Parisitol. 23:117-121.
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Susceptibility of tetranychid spp. eggs to hexythiazox and clofentezine in 1588.
Hexythiazox ({Savey 50DF)

Date Orchard Species Slope £ SE LCS0:ppm ai 95% FL Host n
1/11/88 Del Ketchie P. ulmi 3.44 &+ 0.62 7.52 (5.18-10.90) Apple 1356
7/13/88 Col. View 18 P, ulmi 3.01 £ 0.29 7.36 {(6.11-8.75) Apple 1184
7/13/88 H. Diede p. ulmi 2.66 + 0.20 7.01 (5.85-8.37) Apple 1257
7/15/88 D. Heinicke P. ulmi 4.45 + 1.42 9.44 {5.63-14.90) Apple 457
7/18/88 JB & L P. ulmi 2.40 £ 0.50 4.15 {2.30-7.41}) kpple 528
7/26/88 Kings p. ulmi 5.3%9 + 0.58 29.74 {27.45-32.10) Apple 1136
8/10/88 Kings P. wlmi 1.90 £ 0.01 12.36 {10.71-14.02) Apple 1350
8/02/88 TFRC-19 T. urticae 6.23 = 15.02 0.25 {0.01-4.62) Apple 720
8/25/88 Col. view 11 T. urticae 6.34 £ 4.34 0.46 - Apple 1423
8/30/88 * Highland T, mcdanieli 3.28 + 0.72 0.36 (0.23-0.59) Apple 1251
9/15/88 * Highland T. mcdanieli 2.86 + 0.51 0.53 {0.50-0.57) Apple 1682
9/21/88 * Highland T. mcdanieli 2.73 & 0.47 0.84 {0.58-1.22) Apple 1039
9/21/88 * Highland T. mcdanieli 2.56 + 0.26 0.47 (0.36-0.61) Apple 1230

10/04/88 * pelaChapelle T. urticae 4,70 £ 2.87 0.3 {0.005-16.31}) Pear 1281

10/06/88 * pelaChapelle T. urticae 2.15 + 0.85 0.16 (0.03-0.83) Pear 2003

10/12/88 * Naches T. urticae 5.65 + 0.54 0.15 (0.10-0.17) Pear 1450

10/12/88 * Birchmont T. urticae 4.12 £ 5.47 0.2 (0.023-1.75} Apple 1129
Clofentezine {(Apollo 50SC)

Date Orchard Species Slope - SE LC50:ppm ail 95% FL Host n
7/25/88 Del Ketchie P. ulmi 1.77 £ 0.10 18.58 {14.90-23.19} Apple 745
8/05/88 Kings P. ulmi 1.75 + 0.44 19.63 (9.80-39.27) Apple 1309
8/10/88 Kings P, ulmi 2.13 £ 0.24 25.34 (18.50-34.63) Apple 1453
8/17/88 Col. View 15 P. ulmi 1.51  0.14 21.32 (15.92~28.33) Apple 1183
9/14/88 * pelaChapelle T. urticae 4.40 + 1.53 0.21 {0.12-0.38) Pear 1309
9/13/88 * Highland T. mcdanieli 2.49 + 0.59 0.28 (0.13-0.58) Bpple B58
9/21/88 * Highland T. mcdanieli 2,97+ 0.32 0.37 {0.30-0.47) Apple 1051
9/21/88 * Highland T. mcdanieli 2.11 £ 0.32 0.39 {0.25-0.58) Apple 689

10/03/88 * DelaChapelle T. urticae 1.59 % 0.30 0.11 (0.05-0.21) Pear 2080
10/04/88 * DelaChapelle T. urticae 4,24 + 1.30 0.18 {0.12-0.30) Pear 2232
**10/03/868 * DelaChapelle T. urticae 2.95 %+ 0.86 0.15 {G.08-0.29) Pear 978
**%10/03/88 * DelaChapelle T. urticae 2.39 £ 0.29 0.18 {0.12-0.25) Pear 1147
10/13/88 * Naches T. urticae 2,93 0.21 0.11 (0.09-0.13) Pear 1093
10/14/88 * Birchmont T. urticae 3.03 + 0.34 0.19 {0.14-0.24) Apple 716
10/19/88 * Birchmont T. urticae 2.04 £ 0.51 0.11 (0.05~0.23) Apple 602
10/19/88 * Naches T. urticae 4.04 + 0.18 0.08 {0.07-0.09) Pear 904

*  Culture
** 72 hr eqgs
*xx 48 hr eggs



II. Pome Fruits
e. Pesticide resistance
1. Tetranychus urticae, Panonychus ulmi; BApple and pear

E. H. Beers
S. C. Hoyt
Washington State University
Tree Fruit Research & Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801

The residual life of Agri-Mek was bicassayed for two mite species
on apple and pear in 1987-88. Two trees of each species in adjacent
blocks were tagged. One was sprayed with Agri-Mek (0.025 lb
(AI) /acre) plus 1 gal/acre superior spray oil; the other was
untreated. Treatments were applied on 31 July in 1987 and 8 August in
1988. Trees were sprayed to the point of drip with a handgun
operating at 300 psi. Both blocks were watered with undertree
sprinklers, and no measurable precipitation fell during the
posttreatment period. The experimental design was a 2 mites spp. X 2
tree spp. factorial treatment arrangement*.

Ten leaves from the tagged trees were collected at 0 (after the
spray had dried), 1, 3, 7, and 14 days posttreatment. European red
mites (ERM) were collected from a field population on apple trees.
Twospotted spider mites (TSM) were collected originally from a field
population on apele, and then reared on lima beans. Ten adult female
mites were placed on 2.2 cm disks punched from the collected leaves.
The leaves were floated on water in plastic cups and held at 21-24°C
for 72 hours, at which time mortality was assessed.

Mean check mortalities (over the five bicassay dates) in the two
years were as follows: 1987: ERM=12.87%; TSM=2.06%. 1088:
ERM=11.18%; TSM=2.48%. In both years the mortality on day 0 (both
mite and tree species) was ca. 80-100%, indicating that surface
residues were equally active regardless of mite or crop species.
There was no consistent effect due to mite species over the
postireatment pericd, but a very strong effect due to tree species.
At the end of 14 days mortality on pear leaves had dropped to 59.45%
(1987) and 69.80% (1988), whereas mortality on apple leaves had
dropped only to 4.45% (1987) and 20.51% (1988). These data indicate
that poor or inconsistent performance of Agri-Mek on apple may be due
Lo shorter residual life in the leaves of this species.

*Data were analyzed using analysis of variance.
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II.Pome Fruits '
Biclogy and Pesticide Resistance
Twospotted spider mite on pear

J. L. Flexner
and P. H. Westigard
Oregon State University
Southern Oregon Agricultural Experiment Station
569 Hanley Rd.
Medford, OR. 97502

The immigration of the twospotted spider mite (TSSM),
Tetranychus urticae Koch, from orchard groundcover plants
into the pear canopy has been studied for the past two vears
in Oregon’s Rogue River Valley. The initial objectives of
this study were to:

1)survey orchard groundcover plants and determine their

relative abundance and host suitability for TSSM

2)measure the general pattern and intensity of TSSM
dispersal from orchard groundcover into pear
3)evaluate the influence of groundcover management
tactics on pattern and intensity of dispersal into pear
4)investigate levels of organotin (OT) resistance of
the TSSM found in groundcover compared to pear tree
populations.
Results A general survey of 12 orchards identified 63 plant
species representing 56 genera and 25 families. A
quanitative survey of 6 orchards was done twice during the
season (pre—- and post herbicide application) and found 59
plant species. Fourteen were considered highly favorable
mite hosts, 11 were classified as favorable mite hosts, and
34 were considered least favorable mite hosts based on
presence of actively feeding mites and mite eggs. The most
abundant groundcover species was field bindweed, Convolvulus
arvensis. Of the 11 most abundant plants surveyed 7 were
. rated as highly favorable mite hosts.

Patterns and intensity of dispersal were variable from
the three orchard sites studied in 1987 and 1988. Major
factors influencing dispersal were groundcover species
composition, overwintering TSSM groundcover populations, and
groundcover management strategies. 1In general, dispersal
was correlated with population densities in trees and in the
groundcover. As populations increased in groundcover (35-75
mites per leaf), host plants became overexploited and the
TSSM began to move up into the trees. Conversely, if mite

populations in the trees were allowed to exceed 3 or 4 mites
per leaf, TSSM moved out of the trees and into the
groundcover. If populations were maintained at low levels
ip the trees or groundcover, the degree of immigration was
minimal. Beginning in late August TSSM began to move out of
he trees presumably in search of overwintering sites.

. Groundcover management had a major influence on

spersa atterns. Herbicides tended to stimulate mite




movement shortly after treatment. In 1987, two weeks after
the groundcover had been treated with 2,4-D, an average of
26,000 mites per tree immigrated from the groundcover into
the trees in one week compared to 2,000 per tree in the
untreated checks. When propargite was added to the
herbicide, less than 700 mites per tree immigrated form the
groundcover. If only acaricide was applied to the
groundcover, the number of immigrating TSSM per tree was 150
per week.

Levels of OT resistance were lower among groundcover
populations than trese populations of TSSM for all five
orchards surveyed. Percent mortality ranged from 84 to 15%
in the groundcover and 77 to 7% in the trees for a
diagnostic dose of 0.025 % AI cyhexatin (equivalent to 1.5
pints formulated per acre). There were no cases where mites
were found to be resistant in the groundcover and
susceptible in the trees. Immigration of mites from the
groundcover into the trees can influence the level of
resistance in the trees. When populations were assayed from
trees where immigration from the groundcover had been
prevented by sticky barriers, LDgy values were approximately
three fold higher than populations from trees where
dispersal was allowed to occur naturally. However, the
impact of groundcover populations on OT resistance is
probably negligible under the current groundcover management
practices.

6L



II Pome ?ruits
£. Implementation
Codling moth

R.R. Hansen, P.W. Weddle
Weddle, Hansen & Associates, Inc.
P.0. Box 529

Placerville, CA 95667

In 1984, most Bartlett pear growers in the Suisun Valley
district, Solano County, California experienced economic codling
moth damage which rendered the fruit unmarketable. This was due,
in part, to the proliferation of abandoned orchards, reduced
spray programs in many orchards and a lack of implementation of
codling moth monitoring tactics. Those few growers using codling
moth traps and phenology considerations reacted with additional
pesticide sprays for codling moth and harvested a commercial

crop.

As a result of this experience, the Suisun Valley Fruit Growvers
Association (SVFGA) contracted with Weddle, Hansen & Associates,
Inc. to conduct a codling moth monitoring and consulting program
for all SVFGA member pear growers (approx. 500 acres). The
objective of this program was to assist growers in regaining
commercially acceptable control of codling moth and reduce
codling moth populations to more easily manageable levels.

A parallel program was conducted by the Solanc County
Agricultural Commissioners office for non-SVFGA members.

Under the SVFGA program 50-60 plastic IOBC pheromone traps were
located in 30 orchards. Traps vwere monitored weekly from mid-
March through August. Growers were notified weekly by mail of
their moth counts relative to the weekly average moth counts and
contxrol advisories issued.

During the first three years of the program, codling moth trap
catches vere sufficiently heavy in most orchards to require
applications of standard rates of Guthion or a synthetic
pyrethroid every 18-21 days during the season. Most orchards
received 5-7 pesticide applications during 1985,86,87 growing
seasons. This program provided damage levels at or below 5%,

Table 1 shows the relative changes in codling moth trap catches
during the 4 years of the program.

Early trapping results in 1988 indicated that area-wide moth
populations were declining. SVFGA members controlled these

~ populations with 3-4 pesticide applications and wvorm damage was
:below 5%. Further reductions are anticipated for 1989.




Table 1. Average Codling Moth

per Trap per Year,

Year Hi L.o Ava,
1985 203 112 438
1986 887 43 299
1987 732 54 321
19848 491 21 157
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II. Pome Fruits
. £. Implementation
1. Codling moth
San Jose scale
Phytophagous mites
APPLE

Decision Making C¢mputer_Software for Apple Pest Management

Sue Haley, Brian Croft and Kevin Currans
Department of Entomology

Oregon State University

Corvallis, Oregon 97331

Our computer program for apple pest management is now in its
third version. We are developing this version using a

. commercial expert system shell, PC EASY from Texas
Instruments. The program is composed of three knowledge
bases, DIAGNOSE, IDENTIFY, and MANAGE. DIAGNOSE and
IDENTIFY use backward chaining to find the cause of damage
symptoms and to identify pests and natural enemies.

MANAGE is built around a benefit/cost analysis of treatment
alternatives, including no treatment. Unlike our previous
version for codling moth, which we demonstrated two vears
ago at this meeting, the new version has no treatment
thresholds. Instead, it attempts to predict yield, crop
value, pest damage, efficacy of alternative treatments and
control costs to reach estimates of net benefit or cost for
several control tactics, presenting the user with a
comparison of options rather than a specific recommendation.
Pest damage predictions are based on empirical and expert-
estimated regression functions. Control efficacy is based
on estimates of experienced entomologists. Control costs
include estimates of indirect costs such as development of
pesticide resistance and side effects on natural enemies and
other nontarget species.

In moving to the PC EASY shell we have gained an inference
engine and an easier-to-use mechanism for creating, editing
and testing rules. However, we have lost the step-by-step
justification of rules and statements that was available in
the EXE shell developed by Currans.




II. Pome Fruits
c¢. Biological control
1. Western Tentiform Leafminer; Apple

Bruce A. Barrett

Washington State University

Tree Fruit Research and Extension Center
Wenatchee, WA 98801

The population dynamics of Pnigalio flavipes (Ashmead) (Hymenoptera: Eulophidae) in
three insecticide-free blocks located in commercial apple orchards was examined from 1985
to 1987. The temporal and spatial distributions of P. flavipes and its host, the western
tentiform leafminer (WTLM), Phylionorycter elmaella Doganlar & Mutuura (Lepidoptera:
Gracillariidae), were determined. The parasitoid induced mortality (PIM) of WTLM .
consisted of 61% host stinging with oviposition, 28% host feeding, and 11% host stinging
without oviposition. Pnrigalio flavipes prefers WTLM tissuefeeders (instars 4-5) as
oviposition sites and sapfeeders (instars 1-3) as host feeding sites. WTLM density
(mines/leaf) increased as the season progressed; however, PIM levels (%) decreased.
There was a difference in, but no consistent pattern to, WILM or P. flavipes activity
within the tree. There was a significant between-tree difference in means with WTLM
density, but not with PIM. WTLM had three complete generations per year, with a partial
fourth generation occurring in the sapfeeding and tissuefeeding stages. Pnigalio flavipes
has at least the same number of generations each year as WTLM, possibly more. During
the spring and summer generations the emergence of adult P. flavipes was concurrent with
adult WTLM, two to three weeks before tissuefeeder development. This emergence pattern
may be partially due to a need by P. flavipes to hostfeed prior to oviposition. Laboratory
studies on P. flavipes’ fecundity, longevity, and developmental rate seem to support this
hypothesis. The relationship between PIM and WTLM density was inversely density-
dependent. Possible reproductive differences favoring WTLM and limitations in.

P. flavipes' foraging process helps explain the parasitoid's inability to regulate WTLM
popuiations. However, there is evidence from this study that indicates parasitoid activity

* may be helpful in reducing the leafminer's seasonal population increase, and thus avoid the
need to apply chemical controls against WTLM.




Pome Fruits
d. Chemical control
Codling moth (CM)}, 2-spot mite
pear rust mite (PRM), pear psylla

II.

(2-SSHM)
(PP)

R. Elkins

UC Cooperative Extension
883 Lakeport Blwvd.
Lakeport, CA 95453

B. Zoller

Pear Doctor, Inc.

£570 Kelsey Creek Drive
Kelseyville, CA 95451

Mating disruption by pheromone confusion is commercially
used in peach versus Oriental fruit moth. In 1988, pheromone
was experimentally applied in several California Bartlett
pear orchards to control CM.

In Lake County, an 8 acre block with high CM pressure

(155/trap in 1987) was divided into 4 l-acre plots and buf-
fer margins. One hundred pheromone ties per acre (BioControl
Ltd., Australia) were hung throughout the 8 acres. Addition-

al CM sprays were applied 1st or 1lst + 2nd cover to three of
the l-acre plots. One plot received no additional CM sprays
(see Table 1). Treatments for 2-SSM, PRM and PP were applied
as needed as the season progressed. An adjacent outside
block was the grower control and 1 nearby abandoned tree
served to verify CM presence in the orchard. Buffer margins
were treated the same as the grower control.

PHEROMONE CONFUSION TRIAL ~ BARTLETT FEAR - LAKE COURTY - 1988

GROWER OOWTROL + BITFERS PHERBZE FLOTS TRRET PEST

3/28 ~ Dithane H-45
#4713 ~ Gothien 357
1 In/% (290 goal
*5/6 - Quthion 5
1 lo/a + 44D oil 2 gpa
a3 goa)

{400 ooat

/16 ~ Awid .15 ec
D03 Ib/A+ 1 gzl 415 oil
(200 gpa)

*7/19 - Imiden 1.5 1b/A

9/10 ~ Tiods 5K 2 Ib/A +
4 gpa Swprene oil +
1 gz. a0 plant wash
{409 gpa)

HATVEST = B/6 - 7 5 24

“3/BB ~ Phercmone

3/28 - Dithane M-45

*4 /15 — Gothion SIW

1 3bsa (200 gpa)

745 - Avig .15 ex
.5 oz/p 4+ .5 gal oil
(202 gpa)
9,30 - Tniodan 506 2 1b/A +
St 011 5 gpa 4
1 gt. acco plant wash
1400 gpa)

YELTOG {] zorE)

*3/B8 ~ Phororrne

3/2B — Dithane M-45

*4/15 - Gothlon 35

1 1b/a {200 gpa)
*5/18 — Gathion SF

1 1b/n + .5 goa 440 oil
{400 gpa)

Avid W18 ec

5 og/A+ 5 gal oll
{230 gpal

Taicdan 3w 2 1b/p +
Supreme 0il 5 gpa +

1 gt. Acco plant wash
(400 gra)

75 -

8730 -

WHITE {1 acre}

scak, PP, FPRM, Tusset

TP+ PR 4 ERM

*1/88 - Pheromone *3/088 - Phosrcomoneg
3/28 - Dithane M35 sczh, PP, PRI, russet
4/5 = BT 4/5 « ET lesfrollers {potential)
*4/6 - Dimilin 253
. 1 In/a + 1% cil
{200 gpa
/26 — avid .15 ec -8R (4T
5 oz/R + .5 cal oil
1203 gpa)
8/30 = Supreme 01l 5 gal/A 9/30 - Sunreme oil TP + PRY
Aooo plant wash 1 gb. 5 gal + Aooo plant wash
{400 gra) 1gt.
430 gpal
D {1 acre) HLUE (1 acre}

*oodlin moth treatments




Two CM wing and five bait traps were hung in the block.

Omnivorous leafroller, fruit tree leafroller aad oblique-
banded leafroller traps were hung also. Almost no moths

| were caught in any of the traps. One thousand bin fruit
per plot was examined for CM entry at first and second pick
as well as 300 tree fruit post-harvest. Upper and lower
shoots were brushed weekly for mites and PP. Leaves were
scanned for the presence of PRM.

|

|

|

CM damage was below economic levels at harvest in all
plots versus 31% for the unsprayed tree (Table 2). Entries
increased in the red and blue plots after harvest. The ef=-
fect of the higher overwintering population in the red and
blue plots next season will be monitored in 1989,

CODLING MOTH DAMAGE - Bartlett pear
% of 1000 bin fruit

Kelseyville, Lake County, 1988

DATE TREATMENT
PLOT CONTROLS
UNSPRAYED
WHITE YELLOW BLUE RED GROWER TREE
(200 fruat)
1 8/8 3.5 0.3 0.8 0.1 0.2 31.0
B/24 0.4 1] 0.4 1.5 0.4 -—
2. 5/2% + 10/18 4.7 7.0 3.7 15.3 5.7 -—
{300 fruit -
postharvest)

2-5SHM's were treated earliest in the Guthion treated plots
{yvellow and white} and 3 weeks later in the Dimilin ({blue) plot.
Predator mites controlled 2-SSM in the pheromone-only plot. PRM
built up in all plots except blue. PP levels were highest in
tha blue and red plots. (See Table 3) Thiodan and/cor 0il was
applied post-harvest.

NO. OF INFESTED TOP SHOOTS PER 20%*

Bartlett pear, Lake County, September 23, 1938

PLOT PP PRM
' WHITE 20 (287 20 (i) 2
YELLOW 19 (269) 20 (H)
b BLUE 20 (650) 0
RED 20 (1100) 15 (L—H)
QUTSIDE 20 (211) 5 (L-H)

1 - actual no. of psyllia per 20 top shoots
2 - L 3 - 5 PRM/leaf or axil

Dl 6 —_ 10 " m "

H +Y l(} " 1] "

*Broc Zoller, fall top shoot survey

ol

The same CM treatments will be re-applied in 1989 to see whether
pheromone can stand alone as CM control.



II. Pome Fruitsg :
£. Implementation
1. Codling moth - Apple and Pear

V. Arnold Dyck
Agriculture Canada Research Station
Summerland, B.C. V0B 120

STERILE-INSECT RELEASE OF THE CODLING MOTH

The B.C. Fruit Grovers’ Association has recommended that the sterile-
insect release (SIR) program be implemented in the Qkanagan, Similkameen,
Creston and Salmon Arm districts of B.C. Negotiations are underway with
all five Regional Districts involved to obtain a legal and financial basis
for. the program. If appropriate legislation is passed in 1989, the program
would begin in 1990 with 2 years of sanitation using conventional control
methods, followed by the first releases ¢f sterile moths in 1992,
Eradication of the codling moth in all 10,000 ha of apples and pears in the
region; including all urban trees, should be complete by 1997. Through
monitoring, occasional small releases of sterile moths and scme guarantine
activities, it is hoped that eradication will be maintained indefinitely.

Urban SIR mav be more complicated than orchard SIR, but monitoring,
trapping and relesases will still be carried cut to eliminate the codling
moth from backyard trees.

A rearing facility to produce 5 million moths per week has been
designed.

The role of female moths in a release program is being investigated.
There is little if any population control from releasing female moths by
themselves, but unexpectadly also little evidence that females distract
males in mixed-sex releases. The mated or unmated status of released
females ig likely a factor in their effect on the behavior of released
males. '

The impact of an SIR program on the control practices of other pests
is of considerable concern to growers. Omission of sprays for the codling
moth may result in higher populations of the eyespotted bud moth and two
generation/year species of leafrollers. Sprays for various pests during
sterile-moth releases could kill the released moths, especially if sprays
of azinphos-methyl, diazinon and endosulfan are applied. A special package
of pest-control practices that will accompany the SIR program needs to be
devaloped.
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II. Pome and Stone Fruits
£. Implementation
1. Codling moth - Apple and Cherry

V. Arnold Dyck '
Agriculture Canada Research Station
Summerland, B.C. VOH 120

POSTHARVEST CONTROL ON FRUIT FOR EXPORT TO JAPAN

Attempts. to overcome quarantine barriers to apple exports are
continuing. Approval is being sought for a quarantine treatment that
involves a 90-day controlled atmosphere storage period (to kill eggs)
followed by methyl-bromide fumigation (32 g/m* at 10°C for 2 h) (to kill
larvae). At present, the treatment is being tested on Spartan apples that
were infested with eggs and larvae prior to being stored. As well several
experiments are undervay to investigate the effect of either controlled
atmosphere or standard cold storage on mortality from subsequent
fumigation.

Egg and larval mortality from cold or heat alone is being studied to
assess the feasibility of omitting fumigation from the postharvest
treatment. Eggs and small larvae die if held at 0°C for 1-2 months, but
at least 4 months is required to kill large larvae (large Sth instar).
Preliminary tests with hot water at 45°C indicated that larvae in apples
wvere killed after the apples were immersed in the water for 1.5 h, but
1-day-old eggs on apples required more than 2 h to die.

A very high radiation dose, 90 krad, was needed to kill 5—day-old
{mature) codling moth eggs, but only 30 krad were required to kill
1-day-old eggs.

Treatment of Van cherries at harvest with methyl bromide (64 g/m?® at
10°C for 2 h or 6°C for 2.5 h) killed white-stage eggs, but not all eggs on
Lambert cherries were killed by this treatment. A dose of 72 g/m® at 10°C
for 2 h was needed to kill eggs on Lamberts.
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IIT. Stome Fruits
a, Biology
1, Western tentiform leafminer, sweet cherries
H. Riedl and P. W. Shearer
Oregon State University
Mid-Colunbia Ag. Research and E&tens:.m Cenber

3005 Experiment Staticn Drive
Hood River, OR 97031

pest: or sweet chernes m tbe Mid-Columbia area. In 1985 and again in 1988
this pest caused partial to carplete defoliation in some orchards with mine
densities reaching up to 60 per leaf. Depending on temperature, three to
four flights occur in a seascn. Data on seascnal phenology, parasitism and
rate of increase between generations will be presented. Amcng the
insecticides currently registered for use on cherries few are effective
against leafminer, Pydrin, a pyrethroid, is effective but causes build-up
of Eurcpean red mite, In 1988, Dimilin received a local need registration
{240) for postharvest use against leafminer an cherries in Oregon. This
compourd saw some use this past season for suppression of leafminer
populations. Results of these trials were encouraging.
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I11. Stone Fruits
b. Thresholds, monitoring and sampling
1. Peach Twig Borer, Almonds

W.W. Barnett, L.C. Hendricks o
University of California Cooperative Extension

Peach twig borer pheromone trap catches characteristically exhibit
a bimodel flight pattern during the emergence of adults of the
overwintered generation. Although it has been well demonstrated that
treatments applied 400 degree days after the beginning of the flight
provides optimum control of this pest, some growers have also been
treating second peak.

In order to determine if pheromone trap catches accurately reflect
what is happening in the field an experiment was conducted in a 3 year
old almond orchard located near Snelling in -Merced County. Corrugated
cardboard bands were placed aropund the trunks of the trees and larvae
trapped as they crawled down the tree to pupae. Within 1 day after the
first moth was trapped in pheromone traps bands were removed weekly to
determine what percent of the pupae had emerged. The number of PTB
eggs deposited on 100 fruit was also monitored.

Data indicate trap counts are not an accurate indicator of adult
emergence. Ninety five percent emergence from the bands occurred at
400 degree days, the recommended treatment timing. Trap counts
declined at approximately 300 degree days and remained low until about
600° D from the beginning of the flight. Egg laying closely followed
the emergence curve from the bands except for a small increase at 600°
D which corresponded to the second peak of the flight. This accounted
for less than 10% of the total eggs deposited by moths of the
pverwintered generation indicating that unless populations were very
high the second flight was of 1ittle consequence.

Pheromone trap catches of PTB are not a good indicator of either
adult emergence or egg laying by females. This demonstrates the timing
for PTB control of 400° D after the beginning of the flight is stil}
valid. Residues from treatments appliied at 400 degree days will cover
the second peak and treatment of the second peak is seldom if ever
needed. _




111. Stone Fruits
b. Thresholds. monitoring and sampting
1. Western Cherry Fruit Fiy, Cherry

M.W. Klaus and H.J. Haskett
W.S.D.A., 2015 8. First MS-7
Yakima, WA 98503

INTRODUCTION

The Washington State Department of Agriculture conducted a
Western Cherry Fruit Fly (WCFF) survey in 1988. The objective
being to provide first emergence information for the major
cherry production areas. This project is part of a cooperative
effort with W.S.U. researchers and extension agents and growers
to improve compliance with the Catifornia Department of
Agriculture’s Cherry Fruit Fiy Master Permit No. 206.

The cherry arnwing area includes the Central Basin from the
lower Okancgan Valley to the Tri-Cities, ana the Columbia Gorge
area north of Hood River, Oregon. The diversity of elevation,
exposure and terrain was expected to cause localized climate
conditions which effect WCFF develcpment and time of emergence.
A successtul program wouid allow growers to correctiy time
control! measureg, reguce unnecessary applications. and
ultimate'y reduce the number of WCFF larval detections in
Wsahington State,

EMERGENCE MONITORING

Qur monitoring program used standarc Pherecoen AM sticky traps
and Pherocon AM traps modified with ammonium carjonate
capsules. Traps were first placedq between Aoril 27 and May 2.
depending on the area. Tablie 1. describes trapping results and
comparisons with model predictions.

Traps in most areas were monitored on a three day schedute and
the first detection in each area was posted cn PROFS.
Professional Office Systems electronic mail system, by W.S5.U.

We also investigated the possibliiiity of using a thermal
summation (TU) model for predicting fiy emergence. We used the
model developed by M.T. Alintazes for use in Oregon.
Comparisons are outlined in Table 1. Unfortunateiy, there
aren’t enough weather stations on line to conclude the validity
of this medel for Washington. However, early results are
promising.

RESULTS

The success of this cooperative effort was evident. The
statewide number of larval detections decreased dramatically
from 24 in 1987 to onliy 1 in 1988. These resuits support the
need for adopting an organized approach to provide W.C.F.F.
information in a timely manner.
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Table_!. Trapping'Results and Model Predictions

Date of Weather Station Predicted

Trap Catch Location Location Emergence
5/9 Finley - Legrow 5/10
5/12 W. Kennewick * - -—- .
5/16 Benton City Prosser 5/15
5/19 W. Yakima Yakima Airport *x 5/30 -
s/20 Grandview » | --- ---
5/24 Wenatchee Wenatchee Ep. Sta. 5/25

* No weather station nearoy

**  Airport is historicaliy a coider location acceraging ta
locatl meteorologise.

Degree day accumulations in 1087 #or the Wenatches Sxoeriment
Station predicted emercence on Mav 14. The first fly was
caught on the same day. '




IIT. Stone Fruits
¢. Biological control :
1. Oriental fruit moth; peaches and nectarines

R.E. Rice and R.A. Jones
University of California, Kearney
Agricultural Center, Parlier, CA 93648

Mating disruption research using sex pheromones of the
oriental fruit moth and codling moth was continued at the
Kearney Agricultural Center in 1988. Treatment of peaches and
nectarines with only one application of OFM pheromone in
February was successful (Table 1) in orchards where the
resident OFM populations had previously been reduced to very
low levels with pheromones. All six cultivars evaluated in
these OFM treatments in 1988 had fruit damage lower than the
untreated check fruit. Also, there was no increase in OFM
damage with only the single pheromone treatment in 1988
compared to the same cultivars in the same blocks which had
received two pheromone treatments in 1987. Thus, it appears
that once OFM populations are reduced to low levels with
pheromones and/or insecticides, subeconomic levels of control
can be maintained with only one application of pheromone per
season. Growers, however, are cautioned that continuous
detection and survey trapping with pheromcone and bait traps is
required in pheromone treated blocks.

An increase in OFM damage occurred in a block of peaches
at Parlier which was not treated for the second year in 1983.
With pheromone treatments in 1985 and 1986, OFM damage was 0%.
With no control in 1987, damage increased to 0.1%. 1In 1988,
again with no OFM controls, damage in this block increased to
0.4%, approaching an economic level in fresh market varieties.
Large increases of male moths were also detected mid-late
season in pheromone traps, whereas only two moths were trapped
in this block during the entire 1987 season.

Mating success of female OFM in pheromone treated blocks
in 1988 was similar to that observed in previous years. Over
90% of the females collected in bait traps in untreated
orchards were mated during the year. In treated blocks mating
success in the first flight in March-April was less than 70%.
By the middle of the second flight in May, however, mating
success increased to about 80%, and following depletion of the
pheromone dispensers in late May/early June, mating success
increased to over 90% as observed in the untreated checks.

Fruit infestation by peach twig borer in the OFM pheromone
treated orchards was also similar to that observed in previous
years. As expected, PTB damage was much lower in dormant-
sprayed blocks than in unsprayed check orchards. These results
continued to confirm the value of dormant sprays for twig borer

control, especially in orchards that are not sprayed with
insecticides for OFM.
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Mating disruption trials for codling moth in 1988 gave
mixed results. Three trials in fresh market plums showed
reductions cf codling moth damage in pheromone treated blocks
compared to untreated checks (Table 2). Fruit damage ranged
from less than 0.1% in a young orchard with a low population of
codling moth, to 2.8% in a mature orchard with a history of
damage. While this latter figure is considerably less than the
untreated check, it is still above the acceptable level for
commercial orchards.

Two trials for CM mating disruption in apples failed to
reduce fruit damage at harvest to acceptable levels compared to
untreated checks (Table 2). The trial on Royal Gala apples in
Delano was sprayed out following fruit evaluation in late July
in order to protect the Granny Smith fruit also planted in the
same block. The trial on Granny Smith apples in Arvin was
sprayed five times over the season in both the check and

pheromone treatments with no significant difference in fruit
damage at harvest.

Table 1. Oriental Fruit Moth Mating Disrupticn with Pheromones - 1988’

- ) % Infested Fruit
At Harvest

Location Treatment Cultivar QFM_PTE QLR

XAC F1d. 21 check Fay Elberta 7.1 14.0 0.9
pheromone’  Fay Elberta 0.2 1.0 1.1
check Red Top 2.8 2.0 3.3
pheramone’ Elegant Lady .05 0.1 0.1
check Independence 2.3 1.0 1.0
pheromone? Red Oiamond 0.05 0.1 0.1
KAC Fid. 24 check Fay Elberta 7.1 14.0 §.8
(pheromone}®  Fay Elberta 0.4 2.4 0.4
KAC Fld. 72 check independence 2.3 1.0 1.0
pheromone2 Flavor Top 0.4 0.0 0.1
chéck fed Top 2.8 2.0 3.3
pheromone? Flamecrest 0.05 0.0 9.3
KAC Fid. 74 check Fantasia 1.5 7.0 1.8
pheromone? Fantasia 6.1 0.1 0.5

"Shin-Etsu 3-month pheromone dispensers @ 400/acre.

20ne pheromone application on 2/18/88.

I2nd year without phercmone treatment, following 2 yrs. with
treatment.

Table 2. Codiing Moth Mating Disruption with Phercmones - 1988

% Infested Fruit
ry

_location  _ Treatment _ Cultivar (M PTB OLR

KAC Fld. 21 check Casselman 28.7 0.0 0.5
pheromone Casseliman 2.8 0.0 0.1
KAC F1d. 52 check Friar 2,35 0,05 0.3
pheromone Friar 0.75 0.15 0.2
Parlier check Friar 0.0 90.¢ 0.35
phercmone Friar 0.05 0.1 1.95
Delano check Royal Gala 14, - -

4.1
pheromone Royal Gala 9.7 - -

o Arvin check © Granny Smith 4.7
i : pheromone Granny Smith 5.3 - -

nth pheromone dispensers @ 400/acre.
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ITI. Stonme Fruits
d. Chemical control
1. Mountain leafhopper: cherry

R, A. Van Steenwyk and C. F. Fouche
Cooperative Extension

28 Giannini Hall

University of California

Berkeley, CA 94720

The trial was conducted on 8-yr-old 'Bing’ cherry trees in a commercial
orchard near Lodi, Calif, Seven treatments were replicated 4 times in a
randomized complete block design. Each replicate was an individual tree,
and there was one buffer tree in each direction. Materials were applied
with a hand-held orchard sprayer operating at 270 psi and delivering 230
gal/acre. Materials were applied on 7 July. Control was evaluated by
caging 20 laboratory-cultured adult mountain leafhoppers on the foliage for
12 h (7:00 p.m. to 7:00 a.m.) at 2-wk intervals post application.

All insecticides caused significantly more leafhopper mortality than the
untreated control at 2 wks post treatment. However, the low rate of Sevin
showed less mortality than the other insecticides. By 4 wks post
treatment the high rates of Pydrin and Guthion provided best control,
while the low rates of Pydrin and Guthion and the high rates of Sevin
produced less mortality, but were still significantly higher than the
untreated. The low rate of Sevin was not significantly different from the
untreated by & wks post treatment and evaluation was discontinued at that
time. By 6 wks post treatment, the high rates of Pydrin and Guthion still
provided the best control while the low rates of Pydrin and Guthion and
the high rate of Sevin were not significantly different from the
untreated. By 8 wks post treatment, only the high rate of Pydrin provided
significant controcl compared te the untreated.

Mean*® percent mortality at:

Treatment Lb AL/Ac 2 wk, 4 wk, 6 wk., 8 wk.
Pydrin 2,4EC 0.3 83.8a 77.0a 62.5ab 51,5a
Pydrin 2.4EC O.L 88.%a 59,7ab 42.6bc 17.8bc
Guthion 35WP 1.4 88.7a 72.1a 74.7a 32,4ab
Guthion 33WP 0.7 89,.1a 59.8ab 4Z.4bc 7.8¢
Sevin B80S 4,0 80.2a 41.1bec  34.3c 15.1bc
Sevin 80S 2.0 59.0a 15.0cd - -
Untreated - 12.6b 13.3d 23.9%c 14.9bc

*Means followed by the same letter in a vertical column are
not significantly different (P=0.05; DMRT). Data analyzed
after an arcsin transformation.
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I1I. Stone Fruits
e; Pesticide resistance
1. Western tentiform leafminer; Phvllomorycter elmaella:
Sweet cherry and apple.

P. W, Shearer and H, Riedl

Cregon State University .

Mid-Columbia Ag. Research and Extensmn Center
3005 Experiment Station Drive

Hood River, CR 97031

MCONITORING FESTICIDE RESISTANCE IN WESTERN TENITFCRM LEAFMINER.
The pheromone trap assay as described by Riedl (1985) for the codling
moth was used with some modifications to determine susceptibility of
field collected tentiform leafminer to technical azinphosmethyl,
endosulfan and axamyl. Dose-response lines from various leafminer
pepulations in sweet cherry and apple orchards are presented, Certain
factors affecting this proceedure are discussed,

The insecticide-laced sticky-phercmone trap assay as described by
Haynes et al. (1987) was compared to the topical procedure,
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|. Section IV: Nuts
a. Category: Biology
1. Pasts: Calocoris norvegicus, stink bugs. Host: pistachio.

Mary Purcell and Stephen C. Welter
Department of Entomology
University of California, Berkeley, CA 94720

Biology and Management of Hemipterans in California Pistachios.

A large complex of hemipterans are key pests of pistachios in California.
Pentatomids, coreids, and mirids such as Calocoris norvegicus, Phytocoris spp.,
Neurocolpus, and Lygus spp. punciure the epicarp of pistachios. A
generalized wound response is induced, producing large necrotic spots along
the surface of the epicarp. The resuiting damage is called epicarp lesion.
Soft-shelled nuts that are attacked by these hemipterans shrivel up and abort
from the clusters. in Northern California, Calocoris norvegicus is the principal
pest in the spring and contributes significantly to nut abortion. Calocoris is a
polyphagous insect, feeding on legumes and grasses. In the U.S, pistachio is
the first reported economically important crop attacked by Calocoris.

The aim of our research was to learn more about the biology and impact of
Calocoris on pistachios, and to provide management solutions which would
control these pests selectively. Our specific objectives were to do the following.

1} Determine the seasonal phenology of Calocoris, in the vegetation
surrounding the orchard and stages of dispersal to pistachios.

2) Initiate a degree-day mode! for Calocoris to predict developmental stages of
both insect and pistachios, and by which to time control measures.

3) Identify the period of time that pistachios are susceptible to Calocoris and
relate this interval to developmental stages of pistachios.

4) Determine the impact of 4 levels of Calocoris damage on pistachio yields.

5) Examine biological control alternatives for managing stink bug populations.

Our studies showed that in early spring, first-instar Calocoris nymphs hatch
from eggs that overwintered in the stems of dry weedy hosts such as curly dock
and wild radish. All 5 nymphal instars occur in the weeds, and the development
of adults generally coincides with the drying down of weedy hosts and
subsequent dispersal of Calocoris into adjacent pistachio trees. Visual
examination of nut clusters and beating tray samples indicate that Calocoris
does not overwinter in the pistachio trees. Numbers of adult Calocoris were
significantly correlated with epicarp lesion.

Since very small populations of Calocoris and other hemipterans were
shown to be responsible for significant damage, we believed that an ideal
management period might be prior to dispersal of Calocoris from the drying
weeds into the pistachios, such as when peak numbers of mature nymphs were
present in the vegetation.

The number of degree-days above 520F were correlated with Calocoris
development, to predict the time when peak numbers of these nymphs
appearad in the weeds. Degree-days were generated from from a selected set
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point (biofix). The first 1st-instar nymph was selected to be the biofix from which
to accumulate degree-days. Cumulative degree-days were correlated with the
entire period of Calocoris activity. Using 52°F as the lower developmental
threshold, 124 degree-days passed between biofix and peak numbers of 4-5th
instar nymphs. In 1988, the accuracy of predicting peak numbers of 4-5th instar
nymphs was tested. The predicted peak was within 3 days of the actual peak.

To determine the period that pistachio nuts are susceptible to Calocoris,
cage studies were conducted in 1987. Calocoris was no lenger capable of
causing epicarp lesion when the shell began to harden or 665 degree-days.

after bloom (50°F was used as the lower threshold). In 1988, the predicted
shell hardening was within 3 days of the actual period

in 1987 and 1988, the impact of Calocoris on epicarp lesion and pistachio
yields was also studied. Four damage treatments were created by applying
permethrin insecticide to pistachio trees at different times that related to
developmental stages of Calocoris in the weeds. In both years, the lowest
epicarp lesion damage resulted when permethrin was applied prior to aduit
dispersal and when peak numbers of 5th-instar Calocoris were present in the
weeds. However, the scale of epicarp lesion in pistachios varied widely from
year to year, suggesting that other factors may influence the dispersal of
Calocoris to pistachios. In 1987, epicarp lesion and subsequent nut abortion. in
the spring resulted in significant losses of yield in the different damage
categories. Eighteen hundred pounds per acre were lost between the lowest
and highest damage treatments. The predicted doliar loss per acre was $300-
1400 per acre.

Preliminary work showed that biological control of Calocoris may not be
feasible, under current agronomic conditions, because populations of predators
and parasites do not build up to high enough numbers in the spring to control
Calocoris populations and the period of activity of Calocoris is restricted to the
spring. The potential of biological control of stink bugs in pistachios was
thought to have a higher probability of success because their populations take
longer to develop and have multiple generations per season. Trissolcus
basalis , a parasite of pentatomids was released in 5 pistachio orchards in
northern California. Three biotypes were obtained from Europe by UC Davis
entomologists, who were studying the impact of this parasite in tomatoes. Adult
wasps were released in October 1987 and throughout the summer of 1988.
Trap eggs were placed on pistachio leaves and collected for identification of
parasites. Recovery of T. basalis from Thyanta eggs was successful in 1 of the
5 sites. Studies are now underway to identify additional specimens from the
release locations. '




IV. Nuts

a. Biology
1. Neurocolpus longirostris Knight (Miridae) on
pistachios

R.E. Rice and R.A. Jones
University of California, Kearney
Agricultural Center, Parlier, CA 93648

A mirid, Neurocolpus longirostris Knight, was first
associated with epicarp lesion in pistachios in 1984. This
insect, a native of the western United States, is only the
second species in the genus identified as an agricultural pest.
The type locality for the species is Dayton, Washington and it
has been collected in Montana, Wyoming, Washington, and Oregon.
It is guite common in California wherever its native host,
California buckeye, Aesculus californica, is found in the
Sierra Nevada and Coast Range foothills. There is alsoc one
collection record from western Nevada near Reno.

The only host on which Neurocolpus longirostris has been
found in California has been California buckeye. Henry and
Kim, in their revision of the genus Neurocolpus in 1984, also
list Ramnus ¢alifornicus as a host. In July 1988 N.
longirostris was collected on flowers of the vine
Virgins/Bower, Clematis lequsticifolia, at Dayton, Washington
but only in association with smooth sumac, Rhus glabra. In
November, 1988 eggs of Neurcceclpus were also found at Dayton in
woody tissue of smooth sumac.

The damage to pistachios caused by Neurocolpus
longirostris is typical of mirid injury to this nut crop.
Nymphs hatching from overwintering eggs in April, during
pistachio bloom, begin to feed on the small developing nuts.
Characteristic pitting is found internally in the soft shell
tissue, and external epicarp lesion symptoms begin to develcp
within 24-48 hours after feeding by the bugs. Soft shelled
pistachios attacked by mirids typically abort within 5-10 days.
After shell hardening in late May or early June, mirids are no
longer able to penetrate the shell tissue and are incapable of
causing additional damage to pistachios.

Laboratory studies on developmental rates of Neurocolpus
longirostris reared on buckeye flowers at 24°C and 16 to 8
light periods have shown nymphal development through 5 instars
in 15-16 days. Adults then live for an additional 45-50 days
under caged conditions. Studies on Neurocolpus development
under field conditions on buckeye at different elevations in
the Sierra Nevada foothills show first egg hatch and appearance
of nymphs at the lower elevations (ca. 1000 ft.) in early
April. Adults then appear in early May and are found up until
the time that buckeye flowers begin to senesce and die. At
higher elevations, near the upper limit of buckeye range {(ca.
4,000 ft.), eggs hatch in early May and small instar nymphs are
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found until early June. Adults begin to appear at this
elevation in mid-June and persist until early July.
Neurocolpus apparently feeds only on the flowers and fruiting
bodies of the host plant. They have not been observed feeding
on twigs or foliage; under caged conditions they did not
survive when fed exclusively on immature buckeye seed pods.

Several parasites have been reared from eggs of N.
longirostris in California. These include a mymarid Erythmelis
picinus {Gerault), two species of tricheogrammatids,
Chaetostricha sp. and Paracentrobia sp., and a signiphorid,
Thysanus ater Haliday. The recovery of T. ater from mirid eggs
is somewhat unusual as these parasites are more commonly known
as primary or hyperparasites of diaspidid scales.

Trapping studies with virgin females and males of
longirostris have indicated the presence of a sex pheromone
produced by females whereas males apparently produce none.

Control of N. longirostris can be achieved in pistachios
through the use of several insecticides including carbaryl,
permethrin, and azinphosmethyl applied immediately post-bloom.




IV. Nuts
a. Biology
1. Phytocoris relativus Knight on pistachios

R.E. Rice and R.A. Jones
University of California, Kearney
Agricultural Center, Parlier, CA 93648

Bugs in the mirid genus Phytocoris have been known to
cause epicarp lesion to pistachios in California since 1984.
Phytocoris relativus Knight is by far the most common species
collected in pistachios, particularly in the San Joaquin
Valley. Phvtocoris congpurcatus is alsoc found in pistachios,
more commonly in the northern Sacramento Valley. P. relativus
is a very common mirid throughout the San Joaquin and
Sacramento valleys, and is found on a number of hosts including
all of the stone fruits in addition to pistachios.

Phytocoris relativus overwinters in the egg stage and
nymphs begin to hatch in March and early April. There are
apparently three generations per year. The 1st gen. develops
in March-April, the 2nd from late May into early July, and the
3rd gen. in August and Septenmber.

Phvtocoris has definitely been shown to cause epicarp
lesion when caged on soft-shelled pistachio nuts. However,
literature reports on this genus also refer to them as
predators on various insects and mites, including eggs of the
European red mite in England. Observations of P. relativus as
predators on other hosts have shown that they readily attack
and feed on eggs of the navel orangeworm and the stinkbug
Nezara viridula, on the black bean and green peach aphid, and
perhaps other soft insects.

Host feeding trials with P. relativus on eggs of oriental
fruit moth, nymphs of the greedy scale, Hemiberlesia rapax, and
the leaffooted bug, Leptoglossus clypealis, have proved
negative. Initial observations on web-spinning mites as hosts
have also been negative, perhaps due to disruption of searching
by webbing.

Survival time of Phytocoris on these unacceptable hosts
alone is sometimes only three-four days. However, when
provided with these hosts plus plant material such as green
beans or peas, or pistachic nut or stem material, Phytocoris
will live for approximately the same time as when provided eggs
of navel orangeworm. The greatest longevity of Phytocoris
observed in laboratory studies was when the bugs were provided
with a variety of foods consisting of both insect and plant
material. This suggests that the bugs prefer or are cbliged to
feed on plant material, and may be only casual predators on
other hosts such as insect egygs or scales. In many cases,
Phytocoris would feed only on soft shell pistachio nuts over a
24 hour period, even though an excess of navel orangeworm eggs
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was also provided as food. These feeding studies support the
conclusion that Phytocoris relativus is prlmarlly a
phytophagous or plant feeding insect and is deflnltely
implicated as a causal agent of epicarp lesion even in the
presence of insect food sources.

Phytocoris can be controlled in orchards with a history of
severe epicarp lesicon injury through the use of early season
(post-bloom) sprays of permethrin or carbaryl. Azinphosmethyl
is also effective on the early instars of these bugs.




IV. HNuts
d. Chemical control
1. Yellow pecan aphid complex; pecan

R. A, Van Steenwyk, C. F. Fouche and G. 3. Sibbett
Cooperative Extension

28 Giannini Hall

University of California

Berkeley, CA 94720

The trial was conducted on 10-yr-old 'Wichita’' pecan trees in a commercial
orchard near Visalia, Calif. Four treatments were replicated 4 times in a
randomized complete, block design. There was one untreated buffer tree in
each direction separating each experimental tree. Materials were applied
with a hand-held orchard sprayer operating at 360 psi and delivering 400
gal/acre. Materials were applied on 9 June. Control was evaluated by
counting all aphids on 3 compound leaves per tree at weekly intervals from
June through 7 July. Yellow pecan aphids and blackmargined aphids were
combined into yellow aphid complex.,

The pre-treatment evaluation of June 9 showed no significant difference in
aphid populations among the various treatments. The yellow aphid complex
consisted of 397 yellow pecan aphid and 617 blackmargined aphid. Very few
black pecan aphids were observed in this study and their numbers are not
reported. Also, beneficial insect populations were very low and sporadic
among the treatments and their numbers are not reported.

By 1 wk post-treatment, significant control of aphids was achieved by all
insecticides as compared to the untreated control. By 2 wks post-
treatment, the high rate of RH 7988 and Zolone provided significantly
better control than the low rate of RH 7988, which was significantly lower
than the untreated control. By 3 wks post treatment, Zolone provided
significantly better control as compared to the low rate of RH 7988 and
the untreated control while the high rate of RH7988 did not differ
significantly from the other treatments. By 4 wks post-treatment,
significant control was achieved by all insecticides as compared to the
untreated control. At 4 wks post-treatment, the yellow aphid complex was
determined to be 4% yellow pecan aphids and 967 blackmargined aphids.
Thus, there appeared to be a species shift during the course of the study.

Mean* no. aphids/5 leaves at:

Treatment Lb Al/Ac 0 1 wk. 2 wk, 3 wk., b wk,
Zolone 25WP 2.0 16.0a 3.0a 39.5a 48.5a 66.0a
RH 7988 4EC** 1.0 11.5a 3.5a 29,5a 61.Bab 75.0a
RH 7988 4EC** 0.5 12.3a 7.0a 111.8b 103.8b 63.8a
Untreated - 9.8a 16.5b 434,0z 95.8ab  138,5b

*Means followed by the same letter in a vertical column are not
significantly different (P=0.05; DMRT).
*#Plus 0.25% AG 44M and Rigo o0il by volume.
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INSECTICIDE IDENTIFICATIONS

Everett Burts
Washington State University
Tree Fruit Research and Extension Center
1100 N. Western Avenue
Wenatchee, WA 98801
509-663-8181

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

Baythroid 2 EC, cyfluthrin, Mobay Chemical Co., P. O. Box 4913, Hawthorn Rd.
Kansas City, MO 64120.

Dimilin 25% WP, diflubenzuron, Uniroyal Chemical, 75 Amity Rd., Bethany, CT
06525

Mitac 50% WP, amitraz, NOR-AM Chemical Co., P. O. Box 2687, Wilmington,
DE 19805.

ABG 6243 25% WP, fenoxycarb, Abbott Laboratories, Agricultural and Veterinary
Products Division, 14th and Sheridan Rd., North Chicago, IL 60064.

CR 20855 1.5 EC, amitraz, NOR-AM Chemical Co., P. O. Box 2687,
Wilmington, DE 19805.

CR 1582 1.5 EC, amitraz, NOR-AM Chemical Co., P. O. Box 2687, Wilmington,
DE 19805.

DPX-EY059 25% WP, flufenoxuron, E. I. DuPont de Nemours & Co.,
Agricultural Chemicals Dept., Walker's Mill Bldg., Barley Mill Plaza,
Wilmington, DE19898

MA 207 1.5 EC, amitraz, NOR-AM Chemical Co., P. O. Box 2687, Wilmington,
DE 19805.

RH 7988 4 EC, information on composition not available, Rohm & Haas Co.,
Independence Hall West, Philadelphia, PA 19105.

S 71639 10% EC, information on composition not available, Sumitoma Chemical
Co. Ltd., 15, 5-Chome, Kitahama, Higashi-Ku, Osaka, Japan.

XRD 473 5% EC, information on composition not available, The Dow Chemical
Co., Agricultural Products Department, P. O. Box 1706, Midland, MI
48614-1706.
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