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II. Other Insect Pests 

Pear Psylla on Pear 
Everett Burts 

WSU Tree Fruit Research Center 
1100 N. Western 

Wenatchee, WA 98801 

Bartlett and Anjou pear trees were treated with aerial sprays at late 
dormant stage of tree development to compare Baythroid and Pydrin for 
control of adult pear psylla. Plots consisted of unreplicated rectangular 
plots of about 1 acre, Pear psylla adult density was estimated using the 
beating-tray technique before and several times after treatments were 
applied. Pear psylla eggs and nymphs were counted twice after treatment 
on samples of 10 spurs per plot. 

Both treatments provided good control of adult psylla but by cluster-bud 
stage of tree development the Baythroid plot had fewer psylla eggs and 
nymphs than the one treated with Pydrin. 

ADULT, EGG AND NYMPH COUNTS 

Adults/25 trays 

Treatment 18-Mar 1-Apr 3-Apr 12-Apr 18-Apr 

Baythroid 1.67 lb/gal 108 
4.8 oz/acre+ 
Superior Oil 3 gal/acre 

Pydrin 2.4 lb/gal EC 336 
1 pt/acre+ 
Superior Oil 3 gal/acre 

0 

1 

0 1 0 

0 1 3 

* Treatments were applied 28-Mar at 6 gal per acre. 

Eggs & nymphs/ 
lOspurs 

12-Apr 18-Apr 

1 0 0 2 

53 0 21 15 

-

·-
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II. Other Insect Pests 

Pest Complex on Pear 
Everett Burts 

WSU Tree Fruit Research Center 
1100 N. Western 

Wenatchee, WA 98801 

Bartlett and Anjou varieties were sprayed with handgun at 600 psi to 
compare a seasonal program using soft pesticides with a standard chemical 
control program for control of insect and mite pests of pear. Plots 
consisted of four 25- to 30-tree replications each in 2- or 3-row blocks. 
Four replications of an unsprayed control were included in the randomized 
block design. Pear psylla adult, psylla predators and the parasite 
Trechnites insidiosus densities were monitored by the limb-tap method. 
Pear psylla egg and nymph and phytophagous mite densities were estimated 
from spur samples through 21-May and from shoot leaf samples thereafter. 
All tissues on spurs were examined using a dissecting microscope until 
leaves were mature enough to brush. Samples of spurs after 23-Apr and 
all shoot samples consisted of 50 leaves that were brushed by the standard 
mite-brushing technique, Counts were made at 2-wk intervals but when 
densities were low counts were not included in tables. Pest damage to 
fruit was measured by examining 250 fruit/rep at harvest. Fruit firmness, 
size and soluble solids were compared on 2 10-fruit samples/rep at harvest. 
Treatment schedules are presented in tabular form. 

The soft program provided control equal to or better than that from the 
standard program against most pests. Three sprays of Dimilin eliminated 
codling moth in an orchard where 61 percent of check fruits were infested. 
Pear psylla control was good in both treated plots even though unsprayed 
trees with severe infestations were adjacent to all replications, Both 
programs seemed to increase spider mite densities but while the soft 
program did not include an acaricide trees in that plot had less leaf 
scorch than those receiving standard sprays. San Jose scale and grape 
mealybug were not adequately controlled by the soft program. Psylla 
predators, especially Deraeocoris brevis, survived better in the soft plot 
than under the standard program. There was no difference in firmness, size 
and soluble solid content of fruit from treated plots but control fruit was 
smaller and harder at harvest. 
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Treatment schedules -Plot Date Material Rate/100 gal 

Plot 1 21-Mar SN 72129 50% WP 6 oz 
Soft Superior type oil 1 gal 
Pesticides 

8-Apr SN 72129 50% WP 6 oz 

14-Apr Karathane WP 12 oz . -
6-May Dimilin 25% WP 3 oz 

Dithane M45 WP 1.5 lb 

31-May Dimilin 25% WP 3 oz 
SN 72129 50% WP 6 oz 

15-Jul Dimilin 25% WP 3 oz 
SN 72129 50% WP 6 oz 

Plot 2 21-Mar Pydrin 2.4 EC 4 oz 
Standard Superior type oil 1 gal 
Pesticides 

8-Apr Pydrin 2 .4 EC 4 oz 

14-Apr Karathane WP 12 oz 

22-May Guthion 50% WP 8 oz 
Amitraz 50% WP 12 oz 

12-Jun Guthion 50% WP 8 oz 
Amitraz 50% WP 12 oz 

22-Jul Guthion 50% WP 8 oz 
Amitraz 50% WP 12 oz 
Plictran 50% WP 4 oz 

Plot 3 - Control No sprays applied. 
• ~ 

-
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II. Other Insect Pests 

Pest Complex on Pear (2) 
Everett Burts 

WSU Tree Fruit Research Center 
1100 N. Western 

Wenatchee, WA 98801 

PEAR: PEST CONTROL, 1985. Twenty-two year old pear trees were sprayed 
with handguns operating at 600 psi to evaluate pesticides for control of 
pear pests. Plots consisted of 5 2-tree replicates in randomized block 
design. Treatments were evaluated for PP control by counts of adults and 
nymphs at 2-week intervals. Adults were counted from 5 beating-tray 
samples/rep. Nymphs were counted from 50 leaves/rep. First generation 
nymph samples, those prior to l Jun consisted of fruiting spur leaves. 
Later samples included the proximal, distal and 3 leaves from between, on 
each of 10 shoots. Leaves were brushed and the resulting slides were 
examined using a dissecting microscope. Phytophagous mites were counted 
from separate samples using the same procedure. Two 10-fruit samples/rep 
collected at normal harvest time were weighed and tested for firmness with 
a penetrometer. Soluble solids were measured with a refractometer on 
samples of the combined juice of each lot of 10 fruits, PP and PRM damage 
was rated according to US grade standards for fresh market Bartlett pears 
on 2 samples of 25 fruits/rep. Fruit and foliage were examined after each 
spray for phytotoxicity. 

PP density remained high in the control throughout the test period. 
Amitraz, the standard treatment, provided the best control of pp as shown 
by nymph counts and fruit downgrading by honeydew russet. The 
effectiveness of other compounds against PP was not very clear from 
test results. Fenpropanate produced a knockdown of nymphs, but they 
rebounded quickly. Acaban seemed to control nymphs, but a high percentage 
of fruit had enough russet to lower its grade. TSM density was low until 
the end of the test period. The final mite count indicated that amitraz 
plus calcium chloride and Acaban gave some control of this pest. PRM 
damage was severe in all plots except those treated with amitraz or 
Acaban. Acaban caused severe russet to calyx ends of fruits. No other 
treatment produced phytotoxicity. Fruits damaged by PP and/or PRM were 
smaller and harder than those not damaged. 
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Percent fruit russet 

pp Fruit quality 

Treatment and (AI)/100 gal US2 Cull PRM Firmness gr/fruit 

Amitraz 50% WP 6 oz ....•. 1 . 2 0.4 4.8 20.Sbc 202ab 

Amitraz 50 % WP 6 oz ... , •• 0. 4 0.0 6.8 19.5c 208a 
+ ca chloride 1.5 lb 

Fenpropanate 2.4 EC 34 gr ..... 10. 4 5.6 64.8 20.Sbc 187bc 

UC 86511 20% EC 73 gr . , ..• 2 2 • 8 22.0 84.0 21. 5ab 160e 

F 4999 150 gr/1 EC 17 gr •.•..• 9. 6 4.8 73.2 20.9abc 180cd 

F 4999 150 gr/1 EC 8 gr •••.. 12. 0 3.2 62.8 20.3bc 166de 

Acaban 100 gr/1 EC 189 gr ••... 19. 6 4.0 1. 2 20.6bc 212a 

UC 84572 .94 lb/gal 4.2 gr .•••• 10. 2 2.4 41.6 20.2bc 185bc 

Control -0- ..... 21. 2 50.8 88.0 22.2a 14lf 

All treatments were applied 8 May, 13 Jun and 16 Jul. F4999, 8 gr/100 
gal., was also applied 29 Apr and 20 Jun. Means within columns followed 
by the same letter are not significantly different at the P = 0.05 level 
(LSD). PP= pear psylla, PRM = pear rust mite and TSM = twospotted 
spider mite. 
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II. Other Insect Pests 

MONITORING RESISTANCE AND RESISTANCE MECHANISMS IN PEAR 
PSYLLA, PSYLLA PYRICOLA 

H. E. van de Baan1 , P.H. Westigard2 and B. A. Croft1 

1nept. of Entomology, Oregon State University, Corvallis and 
2southern Oregon Experiment station, Medford 

Toxicity tests of seven pesticides for adult pear psylla 

Seven pesticides were tested for activity against winter and 
summer adult pear psylla from Medford, Oregon pear orchards. 
These pesticides are from different chemical groups which 
provides information about the mechanisms of pesticide 
resistance. Psylla were attached on their backs to tape on 
microscope slides. Pesticides were applied using a 
microapplication technique. Using a syringe, a small 
droplet (0.21 ul) of pesticide was applied to the abdomen of 
the insect. Treated Psylla were kept for 48 hours in 
holding chambers at 21° C and high R.H. after which 
mortality was determined using a dissecting microscope. 
Technical compounds of> 91% purity were used with 
analytical acetone as solvent. 

The winter forms in October are more resistant to the tested 
pesticides as indicated by higher LD50 values compared with 
summer forms (June and August). Winter forms in March are 
more susceptible than the summer forms, however, these data 
are based on less individuals and doses tested. (4 doses 
tested with 50 individuals per dose for each compound vs. 5 
doses tested with 75 individuals). Susceptibility for the 
different compounds decreases as follows (compounds are less 
active): averrnectin < fenvalerate < mesurol/endosulfan 
< azinphosmethyl < perthane. The slopes of the Ldp lines 
are about the same for the different compounds with an 
average value of 2.81. This value was used for estimating 
the LD50 values for the summer forms in August based on 
diagnostic doses. For amitraz, however, no regression lines 
were obtained because of the lack of linearity between dose 
and Psylla response. 

Synergist tests with Pbo and DEF 

For elucidating the resistance mechanisms in pear Psylla, 
synergist tests were performed using Pbo 
(= piperonylbutoxide which synergizes cytochrome P-450 
monoxygenases = Mixed Function Oxidases) and DEF 
(= s,s,s,-tributylphosphorotrithioate which synergizes 
esterases). A mixture of pesticide and Pbo (0.25 ml AI/1) 
or DEF (0.5 ml AI/1) was applied to pear Psylla using the 
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same method as for the toxicity tests. Synergist ratios 
(=SR= LDso of insecticide/LD50 of insecticide+ synergist) 
give an indication of the effect of the synergist and 
therefore of the mechanism involved in resistance. The 
effect of the synergists was somewhat higher for the winter 
forms in October compared with the summer forms in June. 
For the winter forms in October DEF showed synergism with 
azinphosrnethyl (SR= 6.2) and mesurol (SR= 2.6) and Pbo 
showed synergism with azinphosmethyl (SR= 2.3), mesurol (SR 
= 2.7), fenvalerate (SR= 18,3) and endosulfan (SR= 3.2). 
For sununer forms in June Pbo increases toxicity of 
fenvalerate (SR= 8.7) and endosulfan (SR= 2.5). These 
data indicate that cytochrome P~450 mooxygenases are a more 
important detoxication enz:yrne system in pear Psylla than 
esterases, playing a role in the detoxication of 0-P's, 
carbamates, pyrethroids and organochlorines compared with 
esterases involved in the detoxication of just 0-P's and 
carbamates. 

Table l. LD50 (#/A) of winter and sununer forms of adult 
pear Psylla using microapplication technique. 48 hours 
exposure. 

Compound 

Mesurol 

Azinphosmethyl 

Perthane 

Fenvalerate 

Amitraz 

Avermectin 

Endosulfan 

p:,Permethrin 

March 

0.57 

1.29 

0.09 

0.12 

0.03 

2.30 

Period 

June c., August 

0.75 

1.08 

0.30 

0.01 

1.22 

0.45 

1.731 

0.33 

0. 30 

0.01 

1.12 

2.21 

9.40 

37.20 

1.17 

0.01 

2.16 

2.43 

-
" 

·. 
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llo Other Insect Pests 

Pear Psylla Control on d 1Anjou Pear 
Peter W. Shearer 

OSU Mid-Columbia Experiment Station 
3005 Experiment Station Drive 

Hood River, OR 97031 

PEAR PSYLLA AND CODLING MOTH CONTROL,1985. A spray program centering 
around Dimilin 25WP, provided pear psylla suppression and codling moth 
control. The plot consisted of single 25-year old d'Anjou trees 
replicated six times in a randomized complete block design. The trees 
were sprayed by handgun to run-off using a 7 gpm John Bean sprayer 
operating at 350 psi at ca. 400 gpa. Only the 10 Apr and the 26 Apr 
fungicide sprays were applied with a PTO-driven Aerofan speed sprayer. 
Pear psylla adults, psylla predators, and the parasite, Trechnites 
insidiosus, were monitored using the limb-tap method. Pear psylla egg 
and nymph populations were determined by examining 3 fruit spurs/rep 
prior to 29 May and subsequently from 10-leaf/rep samples taken from 
current season shoots. Phytophagous mite levels were low throughout the 
season and counts were not included in the tables. Insect damage was 
assessed by examining 50 fruit/rep at harvest on 15 Aug. No phytotoxicity 
was observed at this time. 

Both the Dimilin 25 WP and the standard programs gave good control of 
pear psylla and codling moth. Nymph day accumulations were less in the 
Dimilin plot than the standard plot and both of these plots were 
considerably less than the check. Pear psylla predator levels were 
higher in the Dimilin plot with the greatest accumulation of Deraeocoris 
breyis detected late in the season. 

Fruit Damage 

Plot 

Dimilin 

Standard 

Check 

Percent fruit damage 
L pyricola russet Codling 

US# 2 Cull moth 
* 

1.0 C 0.3 C 

8.0 b 6.7 b 

15.0 a 15.0 a 

1.0 b 

0.3 b 

62.3 a 

* Within each column, numbers followed by the same letter are not 
significantly different according to Duncan's Multiple Range test 
( P=O. 05) using transformed data ( log10 ( x+ 1 ) ) • 
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Treatment Schedules 

Plot Date Material Rate/100 gal 

All 7 Mar Volek oil 1.5 gal 

All 28 Mar Pydrin 2.4 EC 2.67 oz 
+ Volek oil 1. O gal 

All 10 Apr Cyprex 65WP 12.0 oz 

All 26 Apr Bayleton 50WP 1.5 oz 
+ Cyprex 65WP 12.0 oz 

Dimilin 15 May Dimilin 25 WP 6.0 oz 
+ Mancozeb 80WP 2.0 lb 

3 Jun D imil in 25WP 6.0 oz 

25 Jun Mancozeb 80WP 2.0 lb 

11 Aug Dimilin 25WP 6.0 oz -
Standard 8 Apr Morestan 25WP 1.0 lb 

3 Jun Guthion 50 WP 4.0 oz 

21 Jun Guthion 50WP 4.0 oz 

25 Jun Amitraz 50WP 12.0 oz 

1 Aug Ami traz 50WP 12.0 oz 
+ Guthion 50WP 4.0 oz 

-
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Treatment Schedules 

Plot Date Material Rate/100 gal 

All 28 Feb Volek oil 1 .5 gal 
+ Wettable Sulfur 4.0 lb 

All 10 Apr Cyprex 65WP 12.0 oz 

All 26 Apr Bayleton 50WP 1.5 oz . + Cyprex 65WP 12.0 oz 

Standard 18 Mar Pydrin 2.4 EC 2.67 oz 
+ Volek oil 1.0 gal 

8 Apr Morestan 25WP 1.0 lb 

31 May .A..mitraz 50WP 12.0 oz 
+ Guthion 50 WP 4.0 oz 

21 Jun Guthion 50WP 4.0 oz 

27 Jul Ami traz 50WP 12.0 oz 
+ Guthion 50WP 4.0 oz 

Total material cost/A= $255.00 

Alternative 18 Mar Volek oil 1.0 gal 
+ Safer' s soap 1.0 gal 

8 Apr Safer's soap 1.0 gal 
+ Dipel 2x WP 4.0 lb 

30 Apr Rotefive 5WP 1 .5 lb 

31 May Rotefive 5WP 1.5 lb 
+ SAN 406 15.0 g 

• ~ 17 Jun Rotefive 5WP 1 .5 lb 
+ Lilly oil 1.0 gal 
+ SAN 406 15.0 g 

a 10 Jul SAN 406 15.0 g 

27 Jul Rotefive 5WP 1.5 lb 
+ SAN 406 15.0 g 

Total material cost/A= $358.00 -
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11. Other Insect Pests 

Pear Psylla Control on Bartlett Pear 
Peter W. Shearer 

OSU Mid-Columbia Experiment Station 
3005 Experiment Station Drive 

Hood River, OR 97031 

PEAR PSYLLA AND CODLING MOTH CONTROL, ALTERNATIVE PROGRAM, 1985. An 
alternative pest management program, developed to control certain pear 
insect pests was compared against a standard pesticide program and a 
partially untreated check. The plot consisted of single 15-year old 
Bartlett trees replicated six times in a randomized complete block design. 
The trees were sprayed by handgun to run-off using a 7 gpm John Bean 
sprayer operating at 350 psi at ca. 400 gpa. Only the 10 Apr and the 26 
Apr fungicide sprays were applied with a PTO-driven Aerofan speed sprayer. 
Pear psylla adults, psylla predators, and the parasite, Trechnites · 
insidiosus, were monitored using the limb-tap method. Pear psylla egg and 
nymph populations were determined by examining 3 fruit spurs/rep prior to 
29 May and subsequently from 10-leaf/rep samples taken from current season 
shoots. Phytophagous mite levels were low throughout the season and counts 
were not included in the tables. Insect damage was assessed by examining 
50 fruit/rep at harvest on 15 Aug. No phytotoxicity was observed at this 
time. 

Both the alternative and the standard programs gave good control of pear 
psylla and codling moth. These plots had similiar nymph day accumulations 
and were considerably less than in the check. The alternative program did 
not provide adequate control of Obliquebanded leafroller. Neither of the 
treatments had appreciable pear psylla predator or parasite levels. Insect 
and disease control costs were about 29 % higher in the alternative 
program, mostly due to the cost of the SAN 406 virus for codling moth 
control. Pear psylla control costs were slightly lower with this program. 

Fruit Damage 

I;1ercent fruit damaged 
.E.a. pyricola russet Codling 

Plot US {l 2 Cull moth OBLR 

Alternative 0.3 b 0.0 b 0.0 b 5.3 b 

Standard 1.3 b 1.3 b O.O b 0-.3 C 

Check 24.3 a 19.3 a 2.0 a 17 .3 a 

* Within each column, numbers followed by the same letter are not 
significantly different according to Duncan's Multiple Range test 
(P=0.05) using transformed data (log10 (x+1)). 

** ns = not significantly different according to F-test (P=0.05). 

-
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II. Other Insect Pests. 

Pistachio Seed Chalcid - Pistacia spp. 
R.E. Rice and T.J. Mich1al1des 
University of California, Davis 

The pistachio seed chalcid, Megastigmus pistaciae Walker, is a major pest of 
pistachios in Iran and other countries in the Mediterranean area. It was 

' first found in North America in Butte county, California in 1967 at the USDA 
Plant Introduction Station at Chico. The larvae of M. pistaciae are capable 
of destroying a major portion of a pistachio crop, wTth losses in Iran 
reported as high as 80% in some years. Infestation rates in some samples from 
Chico have approached 100%. 

Prior to 1984, the distribution of M. pistaciae in California was believed to 
include only Butte, Orange, and San-Diego counties. In 1984, however, while 
conducting surveys and research on pistachio epicarp lesion, evidence was 
found of M. pistaciae infesting Pistacia vera nuts at the U.C. Wolfskill 
Experimental orchard at Winters, Solano C~As a result of this, surveys and 
trapping for M. pistaciae were expanded during late 1984 and 1985. Yellow 
(AM) sticky traps were placed in the experimental orchards at Chico and 
Winters, and nut samples were collected for direct visual and X-ray 
examinations. 

The results of these studies have shown that the distribution of M. pistaciae 
now includes Davis and Winters (Yolo Co.), Elk Grove {Sacramento Co.), Manteca 
(San Joaquin Co.), Salida (Stanislaus Co.), Merced (Merced Co.,), Parlier 
(Fresno Co.), and Kingsburg (Tulare Co.) Pistacia species infested include 
atlantica, chinensis, integerimma, terebinthus (lenthicus?) vera, and several 
hybrid seed types. Trapping data show two general periods of adult flight 
activity, in May-June and August-September. Preliminary data indicates 
infestation levels are higher north of Manteca, with the ornamental pistachio, 
P. chinensis, a primary host and source of expanding infestations. Only 4.1% 
of all chalcids trapped at Chico in 1985 were males, with the great majority 
of these caught during June. 
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II. Other Insect Pests. 

Hemiptera - Pistachio 
R.E. Rice, T.J. Michailides, R.A. Jones, and J.M. Ogawa 

University of California, Parlier and Davis 

Field trials were conducted in six locations to determine the efficacy 
of several insecticides for control of bugs causing epicarp lesion and 
kernel necrosis. Replicated plots were established near Durham, 
Winters, Madera, Centerville, Kettleman City, and Blackwells Corner. 

In general, the plots showed declines in epicarp lesion following treat­
ment in late April or early May. This was particularly apparent at 
Durham and Centerville where Leptoglossus clypealis (along with 
Phytocoris), comprised a major portion of the bug complex. The lesion 
data on each sample date have yet to be analyzed statistically, but 
there do not appear to be striking differences in performance between 
the various insecticides used in these trials. A confusing factor in 
the later epicarp lesion counts is that as shells begin to harden, the 
external hull symptoms of El may take 2-3 weeks to develop following 
insect feeding. Thus the correlation of chemical treatment and insect 
mortality to lesion symptoms is often not clear. 

The effects of the insecticide treatments on the incidence of kernel 
necrosis was much easier to evaluate, in that basically only two species 
of bugs (L. clypealis and T. pallidovirens) were involved. The results 
of the harvest samples for-KN show significant reductions in damage to 
mature kernels in three of four orchards. The failure of the treatments 
to show significant reduction of KN at the Blackwell plot is attributed 
to the short interval between the last spray (Aug, 15) and harvest. A 
longer interval between treatment and evaluation would probably have 
shown continued damage development in the checks, without comparable 
increases in the treatments. 

The results of the chemical control trials indicate that an early season 
(immediate post-bloom) and a post shell-hardening treatment should be 
effective in reducing epicarp lesion and kernel necrosis. Data are not 
yet available on which to base treatment thresholds or economic levels. 
However, tentative recommendations for treatments are when pest bug 
populations are found on 10% of the beating tray samples on two con­
secutive sample dates, or when 20-25% of the tray samples on any single 
date have one or more pest bugs. Mirids (Calocoris, Neurocolpus, 
Phytocoris) should be included in these counts only up to the time 
shells harden. Ten nut clusters should be sampled with a beating tray 
in each of 4 (minimum) areas of each orchard or block on each sample 
date. 

-
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I I. Other Insect Pests. 

Efficacy of insecticide treatments in reduction of post-lignification 
kernel necrosis in eistachio nuts, 1985. 

Location: Treatment Treated Harvest % KN 

Durham: Check 9/10 48.8a 
permethri n 5/9; 6/12; 7/29 JI 25.7 b 
azi nphosmethyl II ll II II 25 .O b 

Madera: Check 9/5 12.3a 
permethri n 5/9; 8/7 " 8.1 b 
carbaryl JI II n 7.6 b 

Dudley Ridge: Check 8/22 12.3a 
permethrin 8/2 " 7.7 b 
azinphosmethyl II II 6.4 b 

Blackwell: Check 9/3 16.5a 
formetanate 5/14; 8/15 16.Oa 

azinehosmeth,tl n " II 15.7a 

San Jose Scale - Prunus spp. 
R. E. Rice & R. A. Jones 

University of California, Parlier 

Continued sampling of San Jose scale crawlers using sticky tapes on seven spe­
cies of Prunus confirmed the general population densities observed on these 
hosts in 1984. Apricot had the lowest populations of crawlers throughout the 
1985 season, followed by almond, cherry, prune, plum, peach, and nectarine. 

Considerable variations were also observed in population densities between 
varieties in the same Prunus species. For example, total numbers of crawlers 
collected from April 1 to Oct. 23 were 599 vs. 4475 in Halford and Red Top 
peaches; 820 vs. 4296 in Santa Rosa and Queen Ann plums; and 18 vs. 682 in 
Black Tartarian and Bing cherries. 
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III. Lepidopterous Pests 

Argyrotaenia citrana apple, caneberry 
Alan Knight and Brian Croft 

Department of Entomology 
Oregon State University 

Corvallis, OR 97331 

Competition between female moths and pheromone traps for 
males is commonly inferred to be an important factor 
influencing trap catch. This form of competition results 
from differences in the number, size, and quality of natural 
and synthetic pheromone plumes and from the influence of 
climatic and environmental factors on moth sexual behavior. 

The influence of female moth/pheromone trap competition in 
shaping temporal patterns of trap catch during the emergence 
of the tortricid Argyrotaenia citrana was studied in a series 
of experiments conducted in a semi-enclosed courtyard. 
Results from these studies demonstrated that three distinct 
periods of pheromone trap catch interpretation each bounded 
by a specific ratio of active males-to-calling females 
exists. In the first period, trap catch is high and few 
females are mated. During the second period, the density of 
virgin females and female mating peaks. Pheromone trap catch 
is equal to or lower than totals during the first period. In 
the third period, virgin-female density and female mating 
decreases sharply, while pheromone trap catch of males 
exhibited a small second peak. With immigration of males 
into the area surrounding the trap allowed, patterns were 
similar, except the second pheromone trap peak was larger. 

This pattern was consistent in all experiments and appears 
regulated by this species' protandry and the cessation of 
calling by mated-females, while mated-males continue to 
respond to pheromone sources. Thus for A. citrana 
female/trap competition may be a major factor affecting the 
degree of synchrony between peak pheromone trap catch and 
female mating and trap interpretation in pest management. 

Ct.tki6•···(' 
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III. lepidopterous Pests 

C.ODLnl'G M:JIH, INCIDENCE-APPLES 
H. R. Moffitt 

ARS-USDA., Yakima, WA 
Jay F. Bnmner 

TFRC-WSU f Wenatchee 1 WA 

There has been great interest in developing treatments or systems to meet 
the ±mpcirt quarantine requirements of existing or new :markets for 
U. s. -produced a:pples. Much of this interest has been aimed at Japan, 
"Which has stringent int:iort quarantine regulations because of the absence 
th@..re of the codling :moth, ~ pqmonella (L.). These regulations 
preclude the importation of any fruit known to be a. host of the codling 
moth fram any country in which the insect occurs. The only exceptions are 
cherries from the United. States and canada which have been fumigated. with 
methyl bromide follo1rdng Japanese-approved. procedures, 

Among the different approaches to meet Japanese import requirements for 
apples are :fumigation with methyl bromide, cold treatment, c:ontrolled 
atmospheres, irradiation 8 and inspection/certification. A study was 
started to develop info:rmation on the :incidence of codling moth in 
commercially-produced.. apples, the stages found, and the efficiency of the 
harvesting, sorting, grading process in removing codling moth--daroaged or 
-infested. apples. · 

In 1983, Red Delicious apples from two commercially-operated orchards were 
selected for a proposed trial marketing study in both orchards were 
examined for codling moth (Table 1). In the two lots, 60 of an estimated 
1. 065 million apples harvested. were damaged by the ccdling moth but no 
larvae were found. 

In 1984, Golden and. Red Delicious from six commercially-operated orchards 
in tw'o growing districts were examined for codling moth at harvest in the 
orchard, and in the packed box. Jl..n additional orchard of each variety was 
examined only at harvest in the orchard. With both varieties., the 
infestation level at harvest was kept very low in these 
commercially-operated orchards (Tables 2-3). At harvest with Golden 
Delicious, two larvae were found in 87,500 apples examined (Table 2). 
With Red Delicious, no larvae were found in 87,500 apples examined at 
harvest (Table 3). 

In the packed box, the unit as shippe:i for export, no codling moth was 
found in 111,425 Golden Delicious or 99,355 Red Delicious apples examined. 
'Ihe sorting/grading process thus was effective in precluding the presence 
of codling :moth in the packed box. 

Thus, a system incorporating a predetermined codling moth infestation 
level at harvest; a sorting/grading procedure effective in removing 
codling moth-damaged apples, if present, before packing; and, inspection 

-

.... · •·· •· .. ~~. packed box of apples before shipping will provide quarantine -



51 

Table l, O::idl!Jq l!IOth in Red Delicicus apples 
&elected fol' tl:'ial shipie,t, 1983. - Lot No, apples No, apples t apples 

No. harvested Wested in[este:l. 

10 260,000 0 0 

96 80:i,QQQ .JL .JL 

Total l,065,000-. 0 0 

., 

.,:, 
Table 2. Codling moth damaged fruit and larvae in apple$ at harvut and through sorting/ 
packing, 1984/85: Red Delicious. 1 

Management HARVEST CULLS PACKED BOX 
Unit Sameled Damaged Larvae Sameled Damaged Larvae Sameled Damaged Larvae 

- y 12500 0 2100 3 0 14700 2 0 

12 • y 12500 0 8100 2 0 17299 0 0 

14 - y 12500 0 0 6900 3 1 15754 1 0 
(de.1d 3rd} 

16 - w 12500 0 0 5300 D 0 15900 D 0 

20 - w 12500 5 0 4300 4 0 20702 0 0 

25 - w 12500 0 0 

31 • 0 12500 0 ..!.. 4650 J 0 ...llQQ!! ...L 0 

- TOTALS 100000 7 0 31350 1S 1 99355 s 0 

1 Sample size: Harvest examination, 250 apples/bin, SO bins/orchard; cull examination, 300 
apples/bin, all bins of culls; packed box examination, all apples in minimum or 150 boxes. 

Table 3. Codling moth damaged fruit and la.-vae in apples at harvest and through sorting/ 
packing 19e4/B5: Golden Delicious. 1 

Management HARVEST CULLS PACKED BOX 
Unit Sameled Damaged Larvae Sameled Damaged Larvae Sameled Damaged La.-vae 

- y 12500 5 , 5700 0 32827 0 0 
(J,-d) 

9 • y 12500 0 0 

16 - w 12500 0 0 7950 0 0 19000 0 0 

20 - w 12500 J 1 2000 0 5460 0 0 
(5th) 

• 2S • w 12500 0 0 3800 0 0 16747 0 0 :: 
27 • \'I 12S00 s 0 5750 0 15635 0 0 

JO - 0 12500 ...l 0 2!QQ rr ~ _l1lli _Q_ 0 

TOTALS 87500 14 2 27,300 20 0 111425 0 0 
( 3.-d, 5th) 

1 Sample siz.e: Harvest examination, 2S0 apples/bin, 50 bins/o.-chard; cu11 eKamination, 300 
apples/bin, all bins of culls; packed box examination, all apples in minimum of 150 boxes. 

-
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111. Lepidopterous ~ests 

Codling moth-Pome t:ruits 
Mike Wi!lett<Vakima Co.J,Tim Smith<Chelan--Douglas-Okanoga.n 

Cos. J ~ and Jay Brunnerc Tree f•ru it kesearch Center>. 
Yakima County Cooperative Extension 

::,,33 Court.house 
Yakima, Washington 989U1 

J1!a_.2Jementation ot- a tero.perature-hasedC dd > predictive system tor 
timing codling moth sprays. Although WSU EB 107~ Codling ftoth 
ControJ- A New Tool tor Tjruing Sprays Kas published in 1982, 
uncertainty still existed among some interested growers and 
tie1dmen as to the accuracy and correct implementation of the 
day-degree predictive system !or codling moth~ 

!n ~ebruary 19~5, a day-Jong shortcourse was held in both 
Wenatchee and Yakima to increase use ot th1.s system. A handbook~ 
Cod.ling Hoth: 1t"a ~iology and Management _in Washington 
Urchards, w~s prepared tor the shortcourse and served as the 
teaching gu1.de. 

The course covered J.nsect growth and temperature,codling moth 
lite history, the codling moth model, codling moth 
manageroent.lcontrol decis1.ons as well as the eftect on other 
:1.nsect control programs when m.r,mag1_ng codling moth. Two hands-on 
written e½ercisea were prepare to reinforce the 1ntormation 
covered in the lectures. 

63 persons registered in Wenatchee and 64 registered in Yakima. 
Pr:unarily, these were packinghouse tieldmen, chemical company 
representatives and private consultants 7 although a few growers 
with an interest in temperature monitoring attended in Yakima. 

l•oltow·-up t reinforcement J ei· torts were done in ditterent i,,iays 
depending on the district. 

ln north-central Washington~ the Extension agent provided 
codling moth development 1.ntorm.at:ion to the National Weather 
Service ottice and area news media during the development ot the 
tirst codling moth generation based on temperatures measured at 
the NWS ottiee. 

ln Yakima, day-degree information was prov1ded over the NOAA 
weather radio based on temperature collection and calculation 
done by the NWS at the Yakima airport. Development of tirst 
generation codling moth was updated weekly at an informal 
iied.dman breaktast. 

At the end of the season an evaluation was done in each district 
to determine the extent ot current adopt1.on ot the systemo !n 
bltenatchee, area growers and t ield!lien used this information to 

.... modity their timing oi t1rst generation codling moth sprays on 
< .. over '10% ot the apple acreage. 

-
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Jn Yakima, '-JO% ot the workshop participants monitored 
temperature and used the dd approach to time codling robth 
sprays. UsJ.ng this system allowed some consultants to delay 
rodling moth sprays later than traditional timings and, in 
conjunction with trap catch data, reduce the total number of 
applications in some orchards. 

Une at the participants reported that delaying the first cover 
application resulted in a $8"1UU.UO savings to his growers 
because bUU acres needed oniy a single application in the first 
generation. Two had previously been used. This is based on 
$14.UU per acre tor materials and application. 

Un that same bas:is, another consultant saved a total ot 
$1b,4UU.UU for his growers by only making a single codling moth 
application to 11UU acres during second generation. Another ~50 
acres requ:ired only border sprays. 

'.iome barriers to sucesstul adoption still exist. No usable 
recomroendati.ons concern1ng pheromone trap density or trap catch 
treatment thresholds exist. 

Lack ot accurate temperature measuring equtpment apparent1y 
created som.e problems 1n north-central Wash.1ngton. Many Yakima 
growers .have e_Lectronie t@..mperature mon1tor1ng dev1.ces Which 

caJcutate dd ditterentJy than do alcohol thermometers in 
conJ~ction with the table Hl f.B 10'/::C-~ Although the error is not 
great, most ot it occurs early and could attect timing of the 
t1.rst cover. 

l n the '/a.lo ma area, two di t f erent temperature based prediction 
systems exist, the WSU system and a USUA system baaed on an 
electronic monitoring system which reads in degree-hours 
Centigrade. Spray timings ot each approach are ditterent. This 
will lead to more contusion it the two approaches aren"t 
reconciled. 
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Lepidopter□us Pests 

Fruitworms and Leafrollers on Apple 
!::lLtG:! H.:d E~Y 

Oregon State University 
Corvallis, OR 97331 

Azinphosmethyl and Bacillus thuringiensis var. kurstaki were 
tested for fruitworm and leafroller control in a commercial 
orchard in Kelowna, B.C. which suffered 3.8% fruit damage from 
these pests in 1984 with diazinon applied at petal fall. Each 
tr·-e,;.1tment ,·Jas; r-t:'?pl:lcate2c:l c:m U·11··£~t·? .. 11 he:"\ plots at leo:ti;;;t 9 rows 
wide. Trees were 10-year-old spur McIntosh on MM 111 with 
Golden Delicious pollinizer rows. All sampled t~ees were 
f'lc:Intosh. FiVff:i tr-f.a><:',s 1·Jt-2r··c-:~ 1·-andomly ~,t:0l1:2c::tc0d ft·om the centr-6\l '/ 
trees in each plot and were s0mpled in early bloom by counting 
tl';E? nun1btc!r" Q-f 1-::\l•"V;;.-lE! -fut.Hid j1c1 10 min/t:r-·ee by ,;;ear·c:t1ing blossom 
and leaf clusters from ground level and at all upper levels at 1 
lddde:;)r- -:;;;ettin(J/tr··et:~. The• i:::ompll'.'i!>: ·found Has 38~'~ leafr·ollers 
!predominantly Dc~hiQ§ ~QYCQ§Rilµ§ [Walker] and/or 0£ C9§§□Y§ 
EL.J!, 31% ~YP§il1~ trillili9W21~ Grote, 19% biib9Qb~O§ g~gcgii 
Girt □r1, 6% Qctbg§i~ biti§~i Guenee, and 6% QQ~L9Qbt§C§ ~CY~@Ai~ 
( Hu 1 st ) ( mE;.>,£1n ~:'i. 8 + / ·-- .:]: .. '.:) .l .,·11--· v ,a·1<·? /tr- E? E! ;, • 

Insecticides were applied with a Vic:tair airblast sprayer at 
20~:iO L/h,L 1=3uprc~1-··-···':eij:Wff~dd i:c\t 1 L./900 L_ (•Ji;tbi•I' ,;,n(j !iUffic:ient c:\C:i.d 
to neutrali~e the spray solution were added. Dipel WP (16,000 
IUP/mgl at 2.25 kg/ha was applied May 12 just prier to full 
hJuc:1rr1.. 1::;:a:i.n occt.ir-1·-E•d dbuut 56 hr-·s laLt::>r. P, second insect 
i:c:;;rnple !"lay 1El··-:19 on th+:,; 1:;ame treei:: 1:)f'"evic1usly s,:Hnpled indicatE.•d 
a.dditional lE•d+t-·Dll~r·s hatc::h~::,d d-ft(-?r· thf~ spray. {~F'M 50'1/. WP at 
2.75 kgtha wam applied at petal fall May 20. 

All fruit from the 9 central trees/plot was picked and assessed 
for damage Sept. 13-15. Fruit ~valuation was complicated by a 
-Jt.tn0.,1 hail ~,tor-m whicl1 110.1 ft ,na1--··l-,:s r;imiJ.,u· to t:~ci.r-ly instar 
f ,.- u i t~·Jcw m f e02cl in g., l··kJ11JE-,vc•r :• d ,,1 t..;:1 <::-l.n ,;.d ',-'!5 is, inc 1 Ltd :i ng both h ai 1 
ancj ins€'-'c:t da,1m"'\qt~ r·E~~;;ultE)c:l in the '=>cHf1f~ c:unclu~,ion<:s as anal':;isis 
b,;1\e;E!d urdy c:,n di::tm,::~oe i:\Lh:ibul:!2c:I t.n +n.l:lt~-Jc:ir-·ms and 1c;ia·i:t- □ 1le1'··s 

sho1'./n bel Clli-J .. 

r,, .. f:,ia t_m&.~n t 
{)F'l"-'I 

Dipel 
1Jnt:.1·· E)dt<-2cl 

t1 .•. i ... ,./l"1d 
1. :~:El kq 

:~6 bi.1. IUF' 

£.:! F1·· uit Dam.,.H'.je 
:~~;. 7 
:3_ 0 

J.0.2 

Tt,:o,.-.~t.rnents 1.-H~•t~·e s,iqn:ificantly d:i.f-fe,-·f:int -fr·CJm the ccmtrtll (p=.0~5, 
Dtif{l) but not -from E"!ii:\C:h ohhr::~t· .. bif:?i.ther in~.,-~c:ticicfr: had 
pr·E•virnH;ly bc;:~fin u150~d 21t cw pr-·icw· to pr"'t"d. -f;,dl in this circh .. \rd. 

-
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III. Lepidopterous Pests 

Codling Moth on Pear 
Everett Burts 

WSU Tree Fruit Research Center 
1100 N. Western Avenue 
Wenatchee, WA 98801 

Three sets of plots were sprayed using air-blast equipment for control of 
codling moth. One test was established in a block of mature Bartlett 
pear and consisted of 1-acre, unreplicated plots. Another test was set 
up in two small blocks of mixed varieties where plots were about one-half 
acre in size. A block of mature Anjou trees was used for the third test 
which consisted of one-acre unreplicated plots. Sprays were timed using 
a day-degree model. Guthion was used as a standard treatment and was 
applied at first egg hatch and 21 days later for first generation and at 
first egg hatch for second generation. Three Dimilin schedules were 
tested. In one schedule it was applied at first egg lay and 21 days 
later for first generation and at first egg lay for second generation. 
A second schedule involved only one spray at beginning of egg lay of 
second generation. The third schedule included a combination 
Dimilin-Guthion spray at first hatch of first generation and a Dimilin 
spray at first eggs of second generation. Male codling moth activity was 
monitored in test blocks throughout the season using pheromone traps. 
Fruit in each plot was checked at the end of first generation for worm 
entries, and at harvest 250 fruits/plot were examined for worm entries, 
pear psylla russet and pear rust mite damage. Pear psylla nymphs and 
phytophagous mites were counted from SO-leaf samples at about 2-wk 
intervals. Adult pear psylla were counted by the limb-tap method. 
Treatment schedules for all plots are presented in Table 1. 

Codling moth population density was adequate in all test orchards to 
produce considerable wormy fruit in absence of controls as shown by 
pheromone trap catches presented in figure 1. All treatments in all 
tests provided good control of codling moth. Again, as in the two 
previous years, a single spray timed at first egg lay of second 
generation was adequate. Pear psylla were no easier to control in 
Dimilin plots than in those treated with Guthion, All plots required at 
least one Am.itraz application in addition to early post bloom mancozeb 
sprays. Phytophagous mite densities were low in all test plots and there 
were no differences in mite density between treatments. Plictran was 
applied to all plots in test 1 on 17-May because twospotted spider mite 
seemed to be building up, but even in this test there were no differences 
in mite density between treatments. 
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Table l. Treatment schedules -Test Plot ComEound Rate/acre Dai deg Date 
1 1 Dimilin 25% WP 12 oz 285 9-May 

Dithane M45 6 lb 
Plictran 50 % WP 2 lb 351 17-May 
Manzate 200 6 lb Lf49 22-May 
Dimilin 25% WP 12 oz 627 3-Jun 
Amitraz 50 % WP 3 lb 950 25-Jun 
Dimilin 25% WP 12 oz 1047 15-Jul 

1 2 Dithane M45 6 lb 285 9-May 
Plictran 50% WP 2 lb 351 17-May 
Manzate 200 6 lb 449 22-May ., 
Amitraz 50% WP 3 lb 950 25-Jun 
Dimilin 25% WP 12 oz 1407 15-Jul 

1 3 Dithane M45 6 lb 285 9-May 
Plictran 50% WP 2 lb 351 17-May 
Guthion 50% WP 2 lb 449 22-May 
Manzate 200 6 lb 
Guthion 50% WP 2 lb 738 12-Jun 
Manzate 200 6 lb 
Amitraz 50% WP 3 lb 950 25-Jun 
Guthion 50% WP 2 lb 1596 22-Jul 

2 l Dimilin 25% WP 12 oz 289 10-May 
Manzate 200 6 lb 
Dimilin 25% WP 12 oz 700 10-Jun 
Dimilin 25% WP 12 oz 1435 16-Jul 
Amitraz 50% WP 3 lb -2 2 Dimilin 25% WP 12 oz 298 10-May 
Amitraz 50% WP 3 lb 
Dimilin 25% WP 12 oz 700 10-Jun 
Dimilin 25% WP 12 oz 1435 16-Jul 
Amitraz 50% WP 3 lb .., 

3 Guthion 50% WP 2 lb 351 17-May .. 
Amitraz 50% WP 3 lb 
Guthion 50% WP 2 lb 816 17-Jun 
Guthion 50% WP 2 lb 1509 23 Jul 
Amitraz 50% WP 3 lb 

3 1 Dirnilin 25% WP 12 oz 374 18-May 
Manzate 200 6 lb 
Dimilin 25% WP 12 oz 700 10-Jun 
Manzate 200 6 lb 
Amitraz 50% WP 3 lb 837 18-Jun 
Calcium chloride 6 lb 
Dimilin 25% WP 12 oz 1435 16-Jul '; 

3 2 Dimilin 25% WP 12 oz 374 18-May 
Guthion 50% WP 2 lb 
Amitraz 50% WP 3 lb 
Amitraz 50% WP 3 lb 837 18-Jun 
Calcium chloride 6 lb 
Dimilin 25% WP 12 oz 1435 16-Jul 

3 3 Guthion 50% WP 2 lb 374 18-May 
Amitraz 50% WP 6 lb 
Guthion 50% WP 2 lb 700 10-Jun -Guthion 50% WP 2 lb 1509 23-Jul 
Amitraz 50% WP 3 lb 
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Codling Moth: Pears 
P.H. Westigard 

Oregon State University 

A selective control program for the pear pest complex in southern Oregon 
was tested in 4 orchards over a 3 year period using commercial air-carrier 
spray equipment. The selective program avoided foliar use of pyrethroid, 
carbamate and organophosphate chemicals as well as the psyllicide amitraz. 
Chemicals used included Dimilin for codling moth, prebloom oils and sulphur 
for pear rust mite and San Jose scale, and where needed l/2 rates of organo­
tin acaricides for mites, Zineb for psylla suppression and B,t. for leaf 
roller~ Results were promising in 3 of the 4 locations. At T site Dimi_lin 
did not provide control of the codling moth .. , 
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III. I.epidopterous Pests 

O)DLING M'JIH, DIFIJJBENZURON-PEARS 
H. R. Moffitt and. K. D. Mantey 

ARS-USra, Yakima, WA 
P. H. Westigard and H. van de Baan 

OSU-Med:ford, OR 

In 1.984, diflubenzuron (Dimilin®) was applied to four blocks of pears 
in the Me:iford, Dregon m for control of the cooling moth, C-ydia 
pomonella (L.). Control in three of these blocks w'aS satisfactory 
while cc;ntrol failed in the fourth block, the first time 
diflubenzu:ron bad been used in this block. After eliminating 
application, timing and other factors, as possible causes of this 
failure, diflubenzuron was applied to this same block in 1985 and 
again a failure in control was ex'I)erienced. 

Codling moth larvae were collected from immature pears from 2 of 
these field locations, Medford and. Hanley, near Me:iford, Oregon. The 
larvae were rea._re.a. at 24± 2•c, 50 to 70% RH, and with a 16 hour 
photopha.se. Moths were collected 'When no more than 24 hours old and 
were held under the above conditions with a 6°C temperature drop 
durir:rJ scotophase to condition them for peak oviposition, After 
conditioning, the moths wiere placed in a plastic container together 
with. treated thinning apples and allall'ed to oviposit for up to 6 
da::{So 'Il."i.inning' apples were dippe:i for 5 sec. in an agitated 
suspension of diflubenzuron (25W) at a rate of 112. 3 11:rg/L plus X-77 
at. 0.16 :mI./L, equivalent to 3 oz. AI/200 gal. The controls were 
dip1:)E!(l for 5 sec. in \i'Jater plus X-77. The apples were treate:i 24 
hours prior to infestation. After the oviposition periocl, selected. 
eggs on f:i:ui:ts were :marked and all other eggs were destroyed. After 
the ,eggs we:re. marked, they were held 9 days uncler the environmental 
conditions described above. During the holding period., ea.ch apple 
was isolated in a jelly cup in a water bath to prevent newly hatched 
lar.vae from :moving between apples. After the 9 day holding period, 
numbe.:rs of eggs hatc..ried. and la:r:val entries were deter.mined, 

Based on the hatch of eggs exposed to diflubenzuron (Table 1), the 
codling moth population from the Medford orchard shows a level of 
tolerance 30-fold greater than that from the Hanley orchard (72. 4% 
egg hatch vs. 2.4%). This is the first report of lack of control of 
codling moth with diflubenzuron. 

-
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Table 1. Codling Moth - Di.milin, Medford, Qregon. 1985. 

Ave. % 
Entries Based on 

No. No. F.ggs Ave.%.Y No. No. F,ggs 
Strain Females Treated Hatched Hatch Entries Treated Hatched 

CONJ.roL 

Hanley 12 390 373 95.8 A 330 83.7 A 87.3 A 

Medford 11 343 321 91.3 A 229 65.6 AB 72.1 A 

DIMILIN 

Hanley 13 312 8 2.4 C o.o 0.0 C 0.0 B 

Medford. 11 518 363 72.4 B 64.5 52.8 B 70.0 A 

Y Means followecl by the same letter within a column are not 
significantly different p = .05. 

·· 1 
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Lepidopterous Insects 

Codling moth - Pea~s 
Patrick W. Weddle, Randy Hansen 

WEDDLE, HANSEN & ASSOCIATES, PLACERVILLE, CA 95667 

The concept of the "economic threshold'' and its decision making 
relationship to averting damage through pesticide intervention is 
deeply ingrained in integrated pest management (1PM) theory and 
practice. Definitions of economic thresholds were first 
developed by entomologists working with row crops and field crops 
(Stern §1 ~1£ 1959, Smith and van den Bosch 1967). 
Entomologists, plant pathologists and economists have, at various 
times, expanded upon the concept of economic threshold (Mumford & 
Norton 1984)~ These expansions have had utility for researchers 
but are not always useful for crop protection practitioners. 
Many years of conducting multi-tactic IPM programs in California 
pear and apple orchards have shown us that deciduous fruit pests 
are often most efficiently managed at levels which do not relate 
as much to damage as to other economic (and social) factors. Our 
work with codling moth suggests that the economic threshold 
(action threshold?) concept may need to be formally expanded to 
accommodate the management of chronic indigenous pests in 
perennial cropping systems. 

The data in Table 1 represents 9 years of managing codling moth 
in 6 Sacramento valley pear orchards ranging in size from 40 to 
200 acres and totaling 515 acres. The 32-34 traps were operated 
each year over a 7-9 year period for a total of 242 individual 
trap years er 41 orchard trap years. Table 1 compares the 
average per year trap numbers to the amount of chemicals and the 
number of applications during those seasons. These data and trap 
data from many other commercial pear and apple orchards under our 
programs, reflect codling moth populations that were economically 
managed to provide for commercially acceptable fruit even at very 
heavy population densities (300-900 moths per trap). When 
populations of codling moth increase, as monitored by pheromone 
traps, additional applications of increasingly higher rates of 
conventional insecticides have kept damage within commercially 
acceptable bounds. However, as populations of codling moth 
increase, there are corresponding increases in the costs of 
control measures, in the disruption of beneficial arthropods, 1n 

the damage risk potential, in worker exposure and in 
environmental contamination. Consequently, we are attempting to 
r·educe seasonal codling moth trap totals to a per trap average 
below 50 moths. In doing so, the costs of managing codling moth 
are approximately one-third to one-half of the costs to manage 
this pest above 50 moths per trap. In addition, secondary pest 
potential and the other risks associated with pesticide use are 

minimized. 

-
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Using University of California phenology models, the data is 
being analyzed on a per generation basis. Attempts will be made 
to determine if any simple mathematical growth relationships can 
be extracted. These relationships may aid in predicting the 
results on subsequent generations of a treat/no treat management 
decision. A test design is being considered to experimentally 
validate the conclusions of this field study • 

TABLE 1 
Codling Moth (CM} Populations Levels and 
Chemical Controls Applied to 6 Sacramento 

Delta Orchards During 41 Trap Years. 

CM 
Avg/Trap-Yr. 

Lbs. Guthion/Orch.-Yr. # Apps. 

23-50 
51-150 

>150 

Tot. Avg. N 

4 1. 0 4 
28 

,,. ,,. 
.:... . .:... .13 

46 4.6 10 
100.7 7.1 14 

Tot. ~ 

2 
27 
30.5 
57 

,). 5 
2. 1 
3.1 
4.1 

- References: 

-

Mumford, J.D., and G.A. Norton (1984) Economics of decision 
making in pest management. Ann. Rev. Ent. 29:157-74. 

Smith, R.F. and R. van den Bosch (1967) Integrated control, in 
E~§1 ~Q01CQ!, RuL. Doutt (ed.) Academic Press, N.Y. 

Stern, V.M., R.F. Smith, R. van den Bosch, K.S. Hagen (1959) The 
integrated control concept. ~ilg2cgi2 29{2): 81-101. 

61 



62 

() 

III. Lepidopterous Pests 

Codling Moth Control by Granui?sis Virus 
Martin Richards.;~ 

:tvt.icroGeneSys , Inc. 
400 Frontage Road 

West Haven, Connecticut _ 0651_~ 
c· , : , , .~_·:E, ~---'ii.i:. .. <) \~_:_-_;_:_:::'_;= 

t.~:=.:- 1-.' 

The use of a naturally occuring granulosis virus (CpGV) as a 
selective agent for control of the codling moth, Cydia pomonella 
L., has shown much success in pome-fruit IPM programs, allowing 
the biological control of certain secondary pests, including 
spider mites, scale insects and aphids. Since the discovery of 
the virus in Mexico in 1963, it has been extensively field-test$d 
in USA, Europe, Canada and Australasia. 

A new biotechnology company, _MicroGeneSys, Inc. is engaged in the 
commercialization of CpGV as I DECYDE™ viral insecticide. 
successful field trials on this product were carried out in 
California during 1985. 

The findings from field trials on the use of CpGV as a basis for 
IMP programs in various countries will be reviewed and comoared 
with those from North America. 

K: 
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LEPIDOPTEROUS PESTS 

CONTROL OF TENTIFORM LEAFMINER IN CALIFORNIA 
Johannes L. Joos, Area Farm Advisor (!PM-Research) 

University of California,Room 100-P· 
2604 Ventura Avenue, Santa Rosa, CA 95401 

Tentiform leafminer (Lethocolletis sp .. ) ha.&3 become a major 
pest of apples in California.. In l.984 and 1985 at harvest 
Golden Delicious apple tree~ were defoliated in some orchards 
in the Sebastopol', S.bnoma County are.a of California.. In the 
mid l:970's the same problem occurred in the Tehachapi grow­
ing area in Kern County, California .. 

The most reliable indicatior of le~fminer population size is 
a count of mines per lea£ starting at petal fall. Our re­
search trials used 8 11 x 12" rectangle traps to count adult 
population levels. We follo~ed the University of Massachu­
satts Integrated Management (1984) methods. We coated the 
upper surface with Tanglefoot (stickem) using replications 
of dark red, white, yellow, and black sticky traps both 
vertically and horizonta,lly. Each trap was placed at silver 
tip stage into the interior canopy of the tree at ches.t 
height and read once a week through September (post harvest). 

We believe that several factors interact for the increase 
of TL.Min 1984-1985. The most important in this area1 is 
probably the reduction of wasp parasites w:lith the introduc­
tion of synthetic pyrethroids: for codling moth control and 
poor timing for TLM population controle Identification of 
na:tural parasites of TLM are presently under investigation. 
Timing in 1985 was made by first generation adult peak 
flight on red rectangle traps at 2.75 adults on 4/2/85 al­
lowing 6 days before first treatment on 4/8/85. Mining on 
leaves- started on 4/2/85 at 0~25 per leaf. A second appli­
cation was made on 5/14/85 directed for codling moth and 
tentiform leafminer. Two additional treatments were made 
on 6/9/85 and 8/10/85 for codling moth~ 

Tentiform leafminer control: Readings on 9/24/85 showed a 
mean of 581.,5 mines per 100 leaves- in the untreated checks. 
1. PAY-OFF 2.5 EC 0.1 lb/AI/acre= 2.25/100. 2. FMC 54800 
lOWE 0.08 lb/AI/acre= 2.5/100. 3. FMC 5480010WP 0.04 lb/ 
AI/acre= 28.0/100. 4. Fenvalerate 2.4 EC 2-2/3 oz/100 
gal water= 5.0/100. s. Trimethocarb 3.3F lb/AI/acre 
= 80.25/100. 6. Trimethocarb 3.3F ½lb/AI/acre= 183/100. 
7. t.orsban 4E 1 lb/AI/acre= 79.25/100. a. Advantage 
4EC 1 lb/AI/acre= 127.25/100. s. Untreated check= 
581 .. 50/100. 
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LEPID0PTER0US PESTS 

Tentiform Leafminer on Apples 
Eugene E. Nelson 

Colorado State University Cooperative Extension 
Grand Junction, Co, 81501 

In Western Colorado the tentiform leafminer Phyllonorycter elmaella over­
winters in the pupal stage inside apple foliage that has fallen to the orchard 
floor. With increasing spring temperatures pupation occurs which results in 
first generation adult emergence in late March or early April. Emergence of 
the overwintering generation has varied considerably between adjacent orchards 
with near identical climatic conditions and has caused problems with the pred­
ictive capability of a heat driven physiological time model undergoing vali"­
dation that has only used orchard ambient temperatures. The variability in 
time and rate of adult emergence can probably be explained by the differences 
in the orchard floor micro-climate which is affected by differences in shacifng 
'fromtiie•"rre~e·Tarropy and ditte~~es in types and amount of ground cover. 

Second,third and forth generation tentiform leafminers emerge from 
,./ 

current season foliage; which is subjected to more uniform air temperatures 
between orchards, thus model predited phenological events for the three 
summer generations are rather accurate when weather shelter air temperatures 
are utilized. For this reason, the model start up time was shifted away from 
January 1 date to the beginning of the second generation male emergence (biofix), 
which greatly improved the models~preai:'ccive capa6:t1Tty.--- " .. 

The following table lists certain events that are important when timing 
insecticide sprays and are based on accumulated degree days from c1._ .. ~ond 
gen~ration male biofix. Lower and upper temperature thresholds of 44°1 and 

(830:E)respectively were used to calculate degree days, .~ 

Event 

Begin 2nd Gen. Flight= Biofix 
2nd Gen. Flight 50% Complete 

Begin 3rd Gen. Hatch 
Begin 3rd Gen. Flight 
3rd Gen. Flight 50% Complete 

Begin 4th Gen. Hatch 
Begin 4th Gen. Flight 

Accumulated 0 n 
.after Biofix 

0 
355 

200 
1035 
1540 

1400 
2140 

-

-

-
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III. Lepidopterous Pests 

Spotted Tentiform Leafminer Control on Sweet Cherry 
Peter W. Shearer 

OSU Mid-Columbia Experiment Station 
3005 Experiment Station Drive 

Hood River, OR 97031 

Experimental sprays were evaluated for control of Spotted Tentiform Leafminer 
(STLM), fhyllonorycter elmaella, Dog & Mut., and possible deleterious effects 
on STLM parasitoids. The treatments were applied to nonreplicated 1.6 acre 
plots in The Dalles, OR, on a mixed planting of approximately 50-year old 
Bing, Black Republican, and Napoleon sweet cherry trees. The materials were 
applied on 14 July using an Orchardmaster sprayer with a 200 gpa output. 
Diazinon was applied on 23 Aug to 1/2 of the Vendex + Dimilin plot and the 
check plot to observe possible parasitoid disruption. STLM damage was . 
assessed by counting both the sap-feeding and tissue-feeding mines in leaves 
removed from current season napoleon shoots. Mine counts were taken from a 
proximal, distal and middle leaf from each of 45 shoots/plot. The same 
sampling procedure was used on 9 Sept but only tissue-feeding mines were 
counted. Apanteles .§Ra. were trapped on Pherocon AM yellow sticky traps hung 
6 feet high on the north side of trees for approximately 1 week. A ratio of 
the average no. of Apanteles .§Ra. trapped, divided by tissue-feeding 
mines/leaf was calculated to determine parasitoid disruption from the sprays. 

Within 2 weeks following application, the Vydate and the Carzol + Dimilin 
treatments did not allow STLM to build up to the levels found in the check 
and the Vendex + Dimilin plots. A later observation of the Vendex + Dimilin 
plot showed that newly hatched STLM larvae developed through the 1st instar 
in sap-feeding mines and then died. The delayed mortality is evident on the 
9 Sept tissue-feeder mine count. All of the sprays reduced the number of 
Apanteles .§12. The ratio of parasitoids trapped vs average number of 
mines/leaf indicates that Vydate is more disruptive than Vendex + Dimilin. 
The late Diazinon spray also proved quite disruptive. 

Mines/lea:£1f 

SF+TF SF+TF TF 

Apanteles !rna.trapped vs 
TF Mines/leaf 

Material and rate 
(AI)/acre 12 Jul 29 Jul 9 Sept 9 Aug 19 Aug 26 Aug 

Vydate L 608.4 g .............. 9. 1 12.8 1.2 2.7 2.4 21.4 
Carzol SP 521.6 g •••••••••• B. 1 15.2 4.5 

+Dimilin 25WP 113.4 g 
Vendex 4L 453.6 g •••••••••• 1.2 22.8 6.3 11.2 22.4 50.3 

+Dimilin 25WP 113,4 g 
+Diazinon 50WP 907.2 g**·· 9.3 10.4 

Check ••••••••••••••••••••••• 10.0 24.9 16.8 14.5 21.4 137.8 
+Diazinon 50WP 907.2 g**•• --- 23.8 56.2 

*SF= sap feeding mines. TF = tissue feeding mines. 
**Applied to 1/2 of the plot 23 Aug. 

65 



-------·------·-··---------------------------------------

66 

III. Lepidopterous Pests 

Filbertworm Control - Filberts 
Jim Calkin, Glenn Fisher and Mark Morris 

Department of Entomology 
Oregon State University 

Corvallis OR 97331 

six insecticides were screened for efficacy against filbertworm in an 
abandoned orchard. A completely randomized design with three single 
tree replications was used. Tree spacing was 20 x 20 ft. Tree age 
was approximately 40 years. The main variety was Barcelona; the 
pollinizer was Daviana. Adjuvants were not used. Treatments were 
applied with either an Amerind McKissick or Bean sprayer with a 
handgun attachment using 2 gallons of water per tree (ca. 218 gallons 
per acre). Pretreatment monitoring of filbert nut development, 
weather, and adult flight activity of filbertworm were used to time 
insecticide applications. Pheromone trap data from the orchard 
indicated flight activity began June 21, peaked approximately July 31, 
and continued through September 10, 1985. 

Insecticide applications were made on June 28 and July 19, 1985. 
Although moth flight continued following the second applicationf we 
chose not to apply a third spray. This was done to evaluate the 
experimental insecticides under a "heavy pressuren situation. Samples 
consisting of 100 nuts per tree were collected by randomly picking A 
nuts from branches on September 9, 1985. These were inspected for (l) w 
blank shells, (2) internal filbertworms, and (J) external tracking by 
filbertworm. 

Numbers of blank nuts between treatments were not significantly 
different (P=OOl DMRT). The synthetic pyrethroids were the 
statistically superior treatments for worm control. However, all 
treatments would have been docked for the presence of filbertworm. 
Pounce (0.2 lbs. ai/A) treated nuts would have escaped a sorting 
charge at the processor. 

-
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III. Lepidopterous Pests 

Indicator Trees Used To Time Commercial Filbertworm Sprays 
Jim Calkin and Glenn Fisher 

Extension Entomology 
Oregon State university 

Corvallis OR 97331 

For several years a commercial filbert grower in the 
Willamette Valley has had a problem controlling filbertworm 
(Melissopus latiferranus Walsingham) in one particular 
orchard. Four years ago this orchard had 7% infestaton at 
harvest time. Pheromone traps placed in the orchard did not 
indicate a problem based on 5 moths/trap/cumulative 
threshold. This false information perpetuated the problem 
during the next two years. 

A pheromone trap placed in abandoned trees in the vicinity 
of the orchard was used to time sprays for the orchard in 
1984 and 1985. This resulted in the filbertworm infestation 
being reduced to a level acceptable by the packers. 

FILBERTWORM CONTROL 1985 {Albany, Linn Co. OR) 

Average for 100 Nuts Inspected/Rep. 1 
Treatment and lbs. ai/A Blanks Externa~ Worms 

Tracks 

l. A:mbush 2E 0.1 3 6,0 as 8.0 ab 4.5 ab 
2. Ambush 2E 0.2 12.0 a 8.33 abc 7.0 ab 
3. Ambush 25W 0.1 9.67 a 14.33 abed 11. 67 abc 
4. A:mbush 25W 0.2 3 6.67 a 13.5 abed 7.5 abe 
5. Pydrin 2.4E 0.2 9.33 a 2,33 ab 1.33 a 
6. UTC 7.66 a 68.33 g 40.0 d 
7. Lorsban 4E 1.0 13. 33 a 37.66 f 31. 0 ed 
a. Lorsban 4E 1.5 13.0 a 29.0 de 14 .• 33 abc 
9. Lorsban SOW 1.0 9.66 a 15.33 abed 11.0 abe 
10. Lorsban SOW 1. 5 9.0 a 19.33 cde 19.67 abed 
11. Pounce 3.2E 0.1 11.33 a 4.67 ab 3.0 ab 
12. Pounce 3.2E 0.2 11. 33 a 1.0 a 0.67 a 
13, FMC 54800 lOW .02 7,66 a s.o ab 3.0 ab 
14. FMC 54800 lOW .04 7.33 a 3.67 ab 1. 67 a 
15. FMC 54800 lOW .063 7.0 a 6.5 ab 1.0 a 
16. F 4999 7.5 fl. oz. 4 3.33 a 31.67 ef 26.67 bed 
17. F 4999 15. fl.oz 10.0 a 25.0 cd 17.0 abed 

1 3 reps. 
2 Presence of feeding under the husk. 
3 l missing rep. in these treatments. 
4 oz. of formulated product. 
5 No, 's followed by same letter are n9t statistically different 
{P=0.05 DMRT). 
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III. Lepidopterous Pests 

Efficacy of Six Insecticides for Obliquebanded Leafroller, Filbert 
Leafroller, and Filbert Aphid Control - Filberts 

Glenn Fisheru James D. Calkin and Mark Morris 
Dept. of Entomology 

Oregon State University 
Corvallis OR 97331 

Six insecticides were evaluated for the control of the filbert aphid 
and leafrollers. The composition of the leafroller population was 85% 
filbert leafroller and 15% obliquebanded leafroller. Treatments were 
applied on April 30 in a randomized complete block design with four 
single tree replications. Tree age was ca. 20 years and spacing was 
20 x 20 ft. Barcellona, the predominant variety, was interspersed 
with Daviana pollinizers. To minimize the effect of drift, alternate 
trees in alternate rows received the individual insecticide 
treatments. No adjuvants were used: pH of water used to make the 
spray solutions was 6.5. Treatments were applied using either an 
P.:merind McKissick or Bean Sprayer with handgun attachments capable of 
ca. 100 psi pressure. Each tree (rep) received 2 gallons of spray 
solution (218 gpa water equivalent). Total aphids on 10 leaves per 
replication were recorded prior to treatment 1 10v 24, 31, and 40 days 
post treatment. Total numbers of live leafroller larvae observed in 
rolled leaves were recorded 3 days post treatment. 

-

-
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LEAFROLLER CONTROL, FILBERTS - 1985 (TWEDT'S) 

Live Larvae/10 Rolled Leaves Inspected 

3 days post spray1 

Treatment and lbs. ai/A 

1.0 
1.5 
1.0 
1.5 
0.5 
0,1 
0.2 

• 02 
.04 

1. 5 
0.1 
0.2 
0.1 
0.2 

I 

0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
3 
0 

II III IV T 

22 ab 
o a 
1 a 
1 a 

23 C 

4 ab 
3 ab 
5 ab 
3 ab 
1 a 
6 ab 
4 ab 
9 b 
5 ab 

Lorsban 4E 
Lorsban 4E 
Lorsban sow 
Lorsban sow 
Metasystox-R 
Pounce 3,2EC 
Pounce 3.2EC 
FMC 54800 lOW 
FMC 54800 lOW 
Diazinon 4E 
Ambush 2E 
Ambush 2E 
Ambush 25W 
Ambush 25W 
UTC 10 

0 
0 
0 
0 
5 
0 
0 
1 
3 
0 
3 
0 
5 
0 
9 

1 
0 
1 
0 
8 
2 
1 
2 
0 
0 
2 
2 
1 
3 
9 

l 
0 
1 
1 
4 
2 
2 
2 
0 
l 
1 
2 
0 
2 
B 36 d 

1 %Infestation prior to treatment ranged from 28 to 51 for 20 
randomly inspected leaf clusters/tree. 

2 Numbers followed by the same letter are not statistically different 
{P-0,05 DMRT). 

FILBERT APHID CONTROL, 1985 (TWEDT'S) 

Aphids Per 10 Leaves 1 

Treatment and lbs. ai/A Days Post Spray 
10 24 31 40 

1. Lorsban 4E 1.0 1.25 a2 14. 0 ab 30.5 a 118. 25 abc 
2. Lorsban 4E 1.5 .05 a 3.75 a 44. 75 a 60.75 ab 
3. Lorsban SOW 1.0 2,5 ab 8,75 ab 23.75 a 44.0 a 
4. Lorsban sow 1.5 0.25 a 1.5 a 20.25 a 46.25 a 
5. Metasystox-R 2E 0,5 6.0 ab 17.25 ab 41. 75 a 74.0 ab 
6. Pounce 3.2E 0.1 2.0 ab 10.0 ab 23,75 a 89.5 ab 
7. Pounce 3,2E 0.2 2.0 ab 5.5 ab 22,75 a 159,25 be 
a. FMC 54800 lOW 0.02 1.0 a s.o ab 16.5 a 56.5 ab 
9. FMC 54800 lOW 0,04 .o a 8,75 ab 27.75 a 56.5 ab 
10. Diazinon 4E 1.5 9.25 b 23.5 be 40,5 a 208,75 C 
11. Am.bush 2E 0.1 0.25 a 13.5 ab 13.5 a 90.25 ab 
12, Ambush 2E 0.2 2,25 ab 10,5 ab 22,25 a 102.0 abc 
13, Ambush 25W 0.1 7,25 ab 16.75 ab 45.5 a 160.0 be 
14. Ambush 25W 0,2 4,25 ab 7,25 ab 51.5 a 105.25 abc 
15. UTC 26.75 C 38.75 C 107,5 b 135,0 be 

l x of 4 reps. 

2 No. •s followed by same letter are not statistically different 
(P=0.05 DMRT). 
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III. lepidopterous Pests. 

Oriental Fruit Moth - Plums 
Codling Moth - Nectarines 

R. E. Rice, W.W. Barnett, and R. A. Jones 
University of California, Parlier 

The oriental fruit moth, Grapholitha molesta (Busck), in plums, and the 
codling moth, Cydia pomone1la (L.). in nectarines, have historically not 
been considered economic pests of these crops for domestic (U.S.) 
markets. Recently, however. California plums destined for sale in 
British Columbia, Canada, have been quarantined for potential infesta­
tion or contamination by oriental fruit moth (OFM). Similarly, nec­
tarines from California are denied access to Japanese markets because of 
potential infestation by codling moth {CM). 

Neither of these two commodities can be routinely fumigated (as a 
quarantine treatment) with methyl bromide without serious phytotoxic 
effects and decreased shelf life. Thus, these potential markets are 
closed or severely restricted for California plums and nectarines in the 
absence of al tern at i ve treatment methods to satisfy quarantine re qui re­
ments, or the presentation of data to show the actual level of natural 
infestation in fruit by these pests. 

Four plum orchards adjacent to or near peach or nectarine orchards were 
trapped for OFM and CM with standard Zoe con I-C traps and pheromone •. . 
dispensers. Pheromone caps were changed at either 2-wk ( CM) or 4-wk W 
(OFM) intervals, and trap bottoms as needed. Four OFM and four CM traps 
were placed in each plum orchard and an additional four traps of each 
type in adjacent nectarine orchards. Two traps were placed in the 2nd 
row and two in the 8th row of each block in relation to the adjacent 
orchard. Codling moth pheromone traps were not placed in the Friar 
plum/Regina peach blocks at Parlier. Trapped moths were counted and 
removed from the traps twice weekly from April 2 through August 16, 
1985. At fruit maturity in each plum orchard and in the Regina peach 
orchard, 250 fruit were picked at random from the immediate vicinity of 
each trap and examined for larvae and/or damage. Infestation data from 
the three Fantasia nectarine orchards were based on packed fruit samples 
rather than field samples, and were provided by Dr. C. E. Curtis, 
U.S.D.A., Fresno. 

The results of pheromone trapping showed no significant differences be- ,. 
tween the numbers of male OFM trapped in plums and in nectarines/ 
peaches in each location. This was somewhat surprising, as it was pre-
viously thought that plums, a non-preferred fruit host, would also have 
relatively fewer moths present in the orchards. However, older entomo-
logical literature does indicate that growing terminals and shoot tips 
of plum (as in almonds) can be a good food substrate for OFM, whereas 
the fruit is not nearly as acceptable. 

Fruit infestations from OFM were quite low in the nectarine and peach 
samples even though only two of the orchards received single insecticide 9 
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treatments prior to harvest. No OFM larvae or damage were found in 
plums at any of the four plot locations. These data,, while limited in 
scope, confirm the hypothesis that OFM larvae do not readily infest plum 
fruit, although OFM populations may be present as shown by pheromone 
trapping data. 

A few codling moth adults were trapped in the three plum/nectarine 
plots, and were present in the Kearney plot as indicated by infested 
plum fruit. However, no codling moth larvae were found in any of the 
peach or nectarine fruit samples. 

These data support the hypothesis that plum orchards will support de­
tectable endemic populations of OFM, but that these populations do not 
generally ~nfest the fruit. 

Tcble l. OFIII Pbel"CIIIDne Trapl)ing and Fruit Infestation Studies• 1!1185. 

llllllber llalllber lllo. Infested Fruit t Hanest IO. Nlltlls Trcpped 
of fruit 

Location Variety Harvest Sprays Eu■ined OFM IJI PT8 OLlt ... IJI 

learney Frier 1111 u>1! 0 1-' 0 12 1 0 172 (746)~/ -
Regina 6/19 (2) 0 1CIOO 2 0 0 • u, (1218) 

Sultana Santa Rosa 6/24 (2) 0 1000 D 0 0 0 21 (243) 0/14 

Fantastc 7/22 (4) 0 mo!' 0 0 1 1• 11 (344) 0/0 

Dinuba Casselan 8/!I (4) 0 1000 0 0 0 2 1113 CHIM) 1/8 

fantasia 7/24 (4) i!' ~I 0 0 0 3 128 (1355) 11/11 

Traver led leaut S/H (2) 0 1000 0 0 0 0 108 (1359) 1/8 

fantasia 7/31 (4) 1'-' •so!' 1 0 0 0 IOlli (1107) t/10 

ll lllullltler 1n ( ) • IIU!llller of OfM flights tllni urwest. 

11 (Q1111t111td 250 frutt (field f'lffl) per trap 111te. 

!I lliullber of •ths trapped t111'011P IJllrvest ute (total for •ason). 4 traps. 
y lQl!llinetl tllclicated nllber of NCted fruit (t.E. Curtis, USDI\) • 

!I l■tdan on i/23 t 3.0 lbs. a.1./Ac. 
!I D1aztnon on 5/27 I 2.S 1,s. a.t./Ac. 
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III. Lepidopterous Pests 

Control of Navel Orangeworm on Walnuts 

R. A. Van Steenwyk and W.W. Barnett 
Cooperative Extension 

University of California 
Berkeley, CA 94720 

Treatments with 6 insecticides and an untreated control were replicated 8 
times in a randomized complete block design. Replicates were individual 
Serr walnut trees about 20 years old. The insecticides were applied on 
Sept. 4 shortly after husk-split with a hand-held orchard sprayer operating 
at 270 PSI. All materials were applied with 600 gal water/Ac. The 
materials were evaluated on Sept. 18 by inspecting 100 nuts per tree (800 
nuts per treatment) for NOW larvae and damage. 

The NOW population was quite low in the orchard, partially due to light 
rains on Aug. 17 and Sept. 4 which caused rapid husk-split, A second nut 
sample, which should have resulted in higher nut infestation, was scheduled 
for 4 weeks after application; however, the orchard was harvested before 
the sample could be collected. 

Mean* percent nuts infested or damaged 

Treatment and 
by navel orangeworm: 

lb ai/ac Larvae present Larvae not present Total 

Guthion 50 WP, 2.0 0.25 a 0.00 a 0,25 

Brigade 10 WP, 0.08 0.75 ab 0.00 a 0. 75 

Lorsban 50 WP, 2.0 1.00 a 0.00 a 1.00 

Supracide 2 EC, 2.0 0.88 a 0. 12 a 1.00 

Pounce 3.2 EC, 0.2 1.00 a 0.00 a LOO 

Check 0.75 a 0.75 b 1. 50 

Zolone 3 EC, 3.0 1. 38 a 0.37 ab 1. 75 

*Means followed by the same letter in a vertical column are not 
significantly different at the 5% level. 

a 

ab 

ab 

ab 

ab 

ab 

b 

• ., 
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III. Lepidopterous Pests 

Codling Moth Control on Apples and Pears 
Stephen C. Welter, William. w. Allen and Robert Hislop 

University of Cal1£orn1a, Berkeley 
Berkeley~ CA 94720 

Five insecticides were evaluated far ef£icacy against codling 
moth as well as impact on nontarget arthropods in pears. Each 
treatment was replicated four times within a randomized complete 
black design. Each replicate consisted of a 5 x 5 block of 
'Bartlett• pear trees. Applications were made with a high 
pressure handgun at 400 gal. per acre. Pheromone traps and 
codling math phenology model were used to time the applications. 
Both the timing and rates of the materials was varied to 
determine optimal usage. 

Three insecticides were evaluated for efficacy against codling 
moth in 'Red Delicious' apples as well as impact on nontarget 
arthropods. Each treatment was replicated three times within a 
randomized complete block design. Each replicate consisted o± a 
2 x 4 tree block. Applications were made with a high pressure 
handgun at 400 gal. per acre. Applications were made on 4/14 and 
7/8. 

The best control in the pear trial, yet not significantly 
different, was obtained with the pyrethroids, biphenthrin and 
fenvalerate (Table 1). The insect growth regulators, CME 13406 
at 0.15 lb AI/A and Alsystin, gave comparable control, whereas the 
azinphosmethyl and CME 13406 gave poorer control. The timing of 
the application 0£ CME 13406 did not appear to be as critical as 
previously suspected. None of the treatments gave commercially 
acceptable control. Given the high infestation rates in the 
control and the extended flight, a third application should have 
been applied. 

The best control in the apple trial was obtained with permethrin, 
whereas the CME 13406 and biphenthrin provided comparable 
control (Table 2). All treatment gave commercially acceptable 
control. 

Table 1. Pear Trial 
Treatment and # AI/A Application Dates 

Biphenthrin 2.0 EC 
Fenvalerate 2.4 EC 
CME 13406 15 SC 
Alsystin 4.0 F 
CME 13406 15 SC 
CME 13406 15 SC 
Azinphosmethyl 50WP 
Check 

0.04 
0.2 
0.15 
0.75 
0.15 
0.075 
1.25 

4/23 
4/23 
4/23 
4/23 
4/9 
4/23 
4/23 

7/8 
7/8 
7/8 
6/14 
6/14 
7/8 
7/8 

Percent Infestation 

5.9 A 
8.0 A 
8.7 A 
9.2 A 
9.6 A 

12.7 A 
15.4 A 
61.9 B 

1 
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Table 2. Apple Trial 

Treatment # AI/A Percent Codling Noth Infestation 

----~-------~--------------------------~~---------~~-~~~~~~-~~---~ 
Permethrin 3.4 EC 

CME 13406, 15 SC 

Biphenthrin 2.0 EC 

Check 

1 

0.4 

0.15 

0.3 A 

2.0 AB 

2.6 

12.5 

B 

C 

Means in the same column £allowed by the same letter are not 
signi£icantly di££erent at P<0.05 using Duncans Multiple Henge 
Test. 

Investigator: Stephen c. Welter 

Biphenthrin Brigade 

Fenvalerate Pydrin 

Tri£lumuron Alaystin 

CME 13406 

Azi.nphosmethyl 

Permet.hri.n 

Guthion 

Ambush 

-
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PESTICIDE REGISTRATION, APPLICATION, RESIDUES, ETC. 

WILL CRITES 
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Section IV 
Pesticide Development 

BRIGADE INSECTICIDE/MITICIDE 
J.M. Thomas 

FMC Corporation 
4 West Washington Avenue, Yakima, WA 98903 

The EPA recently granted an Experimental Use Permit and a Temporary 
Tolerance for use of Brigade 10 WP (FMC 54800) on apples. This EUP will 
be utilized in 1986 to conduct an expanded R&D program to confirm small 

_plot data, to study effects on 1PM programs, and to start resistance 
management studies. 

Brigade is a broad-spectrum foliar insecticide/miticide with potential 
for use on a wide variety of fruit crops in addition to apples. Experimental 
Use Permits with Temporary Tolerances have been requested of EPA and are 
presently pending. 
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IV. Pesticide Registration, Application, .. Re!;lidues, etc. 

Evaluation of Application Procedures: Guthion on Apples 
Jay C. Maitlen 

USDA/ARS, Yakima, WA 98902· 

Apple orchards were monitQred for.the-purpose of evaluating the efficiency 
of pesticide application procedures. Lea£: samples were collected from the 
bottoms.and tOP.S of trees illllllediately after cover sprays of azinphosmethyl 
(Guthion) and analyzed for resi.dues of the pesticide. The results in Table 
1, also shown graphically below, demonstrate that there is considerable 
varriation in_ application efficiency between 2rowers ... Average adjusted 
residues range2 from a low of about 0.5 ug/cm (Orchard 1-1) to a high of 
over 3.5 ug/cm (Orchard 11-5). 
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Table 1. Residues of azinphosm1thyl (Guthion) found on apple leaves after 
applications of the pesticide. 

Residues found 
2 

(ug/c:m) 

Orchard Gal. Actual Residues Adjusted Residues 3 
2 

No. Rate H20/A 
· Bottom Top Bottom Top 

1-1 0.63 100 0.73 jk 0.41 f 0.87 1m 0.49 h 
1-3 0.63 100 1.55 fghi 1.19 bcde 1.87 defghi 1.43 def 

2-1 0.75 80 1.92 defg 0.92 cdef 1.92 defghi 0.92 fgh 
2-2 0.75 80 2.03 cdef 1.12 bcde 2.03 cdefg 1.12 efg 
2-3 0.75 50 1.48 fghi 1.39 bcde 1.48 ghijkl 1.39 def 
2-4 0.75 25 l.57 fghi 1.28 bcde 1.57 ghijk 1.28 def 
2-5 0.75 25 2.69 b 1.46 bcde 2.69 b 1.46 def 

3-2 0.63 100 1.21 hij 1.11 bede 1.45 ghijkl 1.34 def 

6-1 1.44 200 2.56 bed 2:42 a 1.33 hijkl 1.26 def 
6-2 0.63 400 0.50 k 0.43 f 0.60 m 0.52 gh 
6-3 0.88 250 1.51 fghi 1.18 bede 1. 29 hijkl 1.01 fgh 

8-1 1.00 40 1.69 efgh 1.69 h 1.27 ijkl 1.27 def 
8-2 0.50 40 1.08 hijk 1.54 bed 1.63 ghijk 2.31 be 

9-1 0.38 40 0.95 ijk 1.48 bede 1.90 defghi 2. 96 a 
9-2 0.38 40 1.18 hij 1.37 bede 2.35 bedef 2.73 ab 
9-3 0.38 40 1.06 hijk 1.55 be 2.11 bedefg 3.09 a 

10-1 0.75 100 1.26 ghij 1.31 bcde 1.26 ijkl 1. 31 def 
10-2 0.75 100 1.19 hij 0.94 cdef i.19 jklm 0.94 fgh 
10-3 o. 75 100 2.48 bed . 1.41 bede 2.48 bed 1.41 def 
10-4 0.75 100 2.02 cdef 1.11 bcde 2.02 edefg 1.11 efg 
10-5 0.75 100 2.65 be 0.97 cdef 2.65 be 0.97 fgh 

11-1 0.63 80 1.50 fghi o.89 def 1.80 efghij 1.07 efgh 
11-2 1.00 80 2.16 bcdef 1.43 bede 1.62 ghijk 1.08 efgh 
11-3 0.75 400 1.73 efgh 1.48 bcde 1.73 fghijk 1,48 def 
11-4 0.63 80 2.00 edef 1.25 bcde 2.40 bcde 1.50 def 
11-5 1.00 40 4.74 a 2.50 a 3.56 a 1. 88 cd 

' . 
12-1 1.00 200 2.31 bcde 1.55 be 1.74 fghijk 1.16 ef 
12-2· 0.63 200 0.94 ijk 0.85 ef 1.13 klm 1.02 fgh 

13-2 1.00 300 2.61 be 2.25 a 1.95 defgh 1.69 de 

1 
data line and each residue value in the Each represents a cover spray 

average of 6 replicates. 
2The rate is expressed as lb ai/A --3The adjusted values were claculated based on the application rate of 0.75 

ai/A. 
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- IV: Pesticide Registration, Application, REsidues, etc. 

Pesticide Registration, Application, Residues, etc. 

Honey Bees and Tree Fruit Pesticides 
D.F. Mayer and J.D. LundP.n 

IAREC, Washington State University 
Prosser, WA 99350 

Four mater"ials were tested for effects on honey bees and pollen germination. 
Bee toxicity was assessed using our standard sma 11-sca 1 e bee poi saning 
bioassay. Effects on honey bee foraging behavior and pollen germination were 
conducted on blooming Golden Delicious apple and Bartlett pear. Materials 
were applied to individual trees with a handgun sprayer and spraying to 
runoff. Treatments were randomized within the row plantinqs, with six 
replicates per treatment and applied at full-bloom at 11 am when honey bees 
were foraging the trees. The number of honey bees per minute foragi nq 
individual trees were counted before and at one-half hour after applications. 
Pollen (four replications) was collected from treated and untreated flowers 
one hour after applications and germinated on aqar medium. Data were analyzPd 
using Duncan's multiple range test. 

None of the materials were highly toxic to honey bees. The use of these 
materials during bloom did not affect bee numbers and no abnormal bee foraging 
behavior was observed. Germination of Bartlett pear pollen was significantly 
lower from trees treated with Funginex, UBI-A9815 and the high rate of Savey. 
Germination of Golden Delicious pollen was significantly lower from trees 

- treated with high rate of Savey. 

-~ 

-

Table 1. Effect of pesticide treatments on alfalfa to honey bees, Prosser, 
WA. 1985. 

24 hr% mortalities of bees 

Caged with treated foliage 
age of residues 

[lirect 
Materials Rate Aeplication 2 hr 

UBI-A815 50 W 0.4 lb ai/A 6 A 4 A 
Nustar 40 EC 0.5 oz ai/A 8 A ? p, 
Untreated check 9 A 3 A 
Funginex 1.6 EC 0.5 lb ai/A 9 A 3 A 
Savey 50 WP ?. • 0 oz ai/A 13 A 2 A 
Nustar 40 EC 1.0 oz ai/A 14 A 5 A 
Savey 50 WP 4.0 oz ai/A 14 A 6 f, 



Table 2. Honey bee visitation rates (mean no. honey bees/tree/minute) on 
bloominq tree fruits (90% open bloom) sprayed with pesticides. 
Yakima, WA. 1985. 

Golden Delicious 
Bartlett pear apple 

30 minutes 30 minutes 30 minutes 30 minutes 
pre- post- pre- post-

Material Rate application application application application 

Fungi nex 1. 6 EC 0.5 lb ai/A 6.8 A E.3 A 64 A 60 A 
UBI-A815 50 W 0.4 1b ai/A 6.3 A 7.2 A 40 B 41 B 
Savey 50 WP 2.0 oz ai/A 7.3 A 7.7 A 88 C 86 C 
Savey 50 WP 4.0 oz ai/A 8.6 A 8.2 A 44 D 44 D 
Nustar 40 EC 0.5 oz ai/A 7.2 A 8.0 A 64 E 64 E 
Nustar 40 EC 1.0 oz ai/A 7.3 A 7.2 A 74 G 75 G 
Untreated check 7.0 A 7.2 A 62 A 61 H 

Table 3, Germination of Bartlett pear pollen and Golden Delicious apple on 
artificial agar media. Flowers collected one hour after pesticide 
applications. Yakima Valley, WA. 1985. 

Mean 5~ pear Mean% apple 
Material Rate pollen germination pollen qermination 

Nustar 40 EC 1.0 oz ai/A 70 P., 43 AB 
Nustar 40 EC 0.5 oz ai/A 62 A B 54 A B 
Untreated check 57 A R 51 AB 
Savey 50 WP 2.0 oz ai/A 53 B 57 A 
Funginex 1.6 EC 0.5 lb ai/A 34 C 47 AB 
Savey 50 WP 4.0 oz ai/A 33 C 38 B 
tJBI-A815 50 W 0.4 lb ai/A 26 C 41 AR 
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V. Orchard Mites 

Pacific Spider Mites on Almonds 
David Oi and Martin Barnes 
University of California 

Riversidet CA 92521 

Effect of potted, water stressed almond trees on the egg to first egg 
developmental time of Tetranychus pacificus was examined in June 1985. 
Twenty Texas Mission almond trees were paired, with one tree in each pair 
being water stressed. Water stressed trees had leaves that remained wilted 
throughout the study. Egg to first egg developmental times were determined 
by checking every eight hours 10 arenas per tree that contained developing 
T. pacificus. Degree hours were calculated for the average developmental 
times from leaf surface temperatures which were measured by using ther­
mistors, with one thermistor attached to one leaf per tree, for five pairs 
of trees. Tissue analyses of leaves from stressed and control trees were 
performed to check for any differences in 1eaf nutrient levels. Field 
measurements of leaf canopy temperatures of water stressed and control, 
four-year-old, Nonpareil almond trees were made with an infrared thermometer 
to provide estimates of leaf surface temperatures in July and August 1985. 
Temperatures were measured at 7 and 11 a.m. and 1, 3, and 6:30 p.m. The 
water status of each tree was monitored by taking predawn pressure bomb 
readings to estimate leaf water potentials. Spider mite populations were 
also monitored throughout the study; however, no appreciable populations 
developed. Paired t-tests were used to analyze obtained data. 

Significantly faster egg to first egg developmental times (11% faster) 
were found for the mites from the water stressed trees. Leaf nitrogen 
levels were significantly lower in the stressed trees. Accumulated degree 
hours were not significantly different, which suggested that leaf surface 
temperatures were a major factor in the faster developmental times for T. 
pacificus on the water stressed trees. Leaf canopy temperatures were sTgni­
ficantly hotter in the water stressed almond trees in the field. While the 
average canopy temperature difference between stressed and contro1 trees was 
only about 3°F, differences of up to 9.7°F were recorded. Water stress can 
be a factor in T. pacificus population increases through higher leaf surface 
temperatures that result in faster developmental times. 

Treatment 

Stress 

Control 

N 

38 

56 

Development 
time {hours) 

Accumulated 
degree hours 

% Leaf 
nitrogen 

*Means followed by same letter indicate treatments were not significantly 
level based on paired t-tests. 
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ORCHARD MITES 

MITE CONTROL IN APPLE AND PEAR ORCHARDS 
WITH HEXYTHIAZOX (DPX-Y5893) 

DAVID McAULIFFE 
E. I. DU PONT DE NEMOURS & CO. {INC.) 

2911 S.E. 246TH AVE. 
CAMAS, WA 98607 

1:stf~t,_;> 
Hexythiazox, marketed as s~;TM Miticide, has been evaluated 
for control of European red mite, two-spotted and McDaniel mites 
in Pacific Northwest apple and pear orchards over the past three 
years. This compound was originally discovered and synthesized 
by Nippon Soda Co., Ltd., Tokyo, Japan. Hexythiazox is a very 
active mite ovicide and larvicide at low use rates. Control is 
achieved from either direct con-
tact with the spray or from contact with treated plant surfaces. 
Hexythiazox also affects adult female mites by rendering their 
eggs inviable. Rates of 1.5-3.5 oz. ai/A, applied at pink to 
petal fall with a handgun, resulted in 50-70 days control of 
European red mite under light to heavy infestations. Similar 
results were obtained with concentrate sprays of 100 gal/A. 

From tests in apples, no activity was noted on apple rust mites 
and the early applications, pink to petal fall, indicated no 
,.ad.Y-e_r~_§ _____ ~_t!~9-t~----Q~ _!:h~ __ PI~QgJ;,9:; ___ ~~ ~':• Typhlodromus occidental is. 

Handgun applications were also applied in pears to control two­
spotted mites. Timing is more critical in control of this mite 
in pears. From tests to date, the optimum timing is 2-4 weeks 
after bloom. ,r,...,_.,,. - ••• • • -.....:.,_,., .. ,.••••-~~•••--, 

Table 1. 

Red Mite Control on Apples - Gleed, WA - 1985 

Mites/Leaf 
5/7 S/22 6/5 6/19 7/3 7/16 

SaveyTM, 5 oz/A 3.2 0.2 0.3 0.5 0.7 1.2 
SaveyTM, 2.5 oz/A 9.6 0.7 0.4 0.1 o.o 0.6 
Oil, 6 gal/A 1.2 0.3 6.0 2.0 12.4 17.2 
Untreated 5.9 1.9 6.9 5.6 19.2 14.8 

Oil a~plied - 4/5 
Savey M. applied - 4/30 Petal Fall 



Table 2. 

Two-spotted Mite Control - Concentrate Spray - 100 gal/A 
Hood River, OR - 1985 

Savey™, 7.0 oz/A 
Untreated 

5/23 

1.6 
9.0 

Applied - 4/22 Petal Fall 

Table 3. 

Mites/Leaf 

1.8 
8.0 

1.6 
18. 6 

7/2 

1.5 
25.1 

SaveyTM Control of Two-spotted Mites in Pears 
Hood River, OR - 1985 

Rate: 4.5 oz/A; Application Dates: 4/11/85 and 5/9/85 

Mites/Leaf 
App. Timing 6/6 6/20 7/1 7/18 7/ 31 

Bloom o.o 0.9 0.2 1.0 2.3 
First Cover o.o 0.4 0.9 0.4 2.0 
Untreated 0.1 1.9 1.6 3.0 6.5 

8/15 

2.9 
1.8 
8.0 
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v. Orchard Mites 

Spider Mites/Predatory Mites 
B. Croft, P. Shearer, H. Riedl and G. Fields 

Oregon state University 
3061 Cordley Hall 

Corvallis OR 97331 
and 

Mid-Cola:mbia Branch Experiment Station 
Hood River OR 97031 

Preliminary surveys of phytoseiid mites from Hqod River Valley 
apple orchards show Typhlodromus pyri and Typhlbdromus 0

''"' 

occidentalis to be the major species present. However, the 
distribution of these two species varies seasonally and from 
orchard to orchard. Initial season-long assessments in IPM 
orchared (41 sites) and those under conventional spray programs 
(27 sites) indicate the following: 

l. Both species occur throughout the valley at all 
elevations. 
2. T. pyri is probably favored by the climate at HR 
over T. occidentalis. 
3. T.o., however, may be favored more by heavy spraying 
then is T.p. 
4. Both species may predominate in different orchards 
at a given farm. 
5. Most orchards, however, at a given farm contain 
similar phytoseiid proportions across all blocks. 
6. In most cases, all young (<15 yrs.) red delicious 
orchards contain T.o. exclusively. 
7. Orchards harboring high T.p. densities tend to be older 
trees with dense canopies. 
8. Species composition does not change appreciably 
over a season in a given orchard. 
9. Long term trends at the HR station do not show 
appreciable changes in species composition over a 10 
year period. 
10. T.p. may predominate early in the season, T.o. 
later in the season. 
11. IPM programs possibly show more T.o./T.p. than non­
IPM orchards. 
12. Some growers maintain principally T.p., others 
principally T.o. 
13. At present, T.o. is more prevalent alone, than is 
T.p. alone. 
14. Both T.o. and T.p. occur simultaneously in many 
orchards. 
15. The best management system for mites may include 
having both T.o. and T.p. present in an orchard. 



v. Orchard Mites 

SPIDER MITES/PREDATOR MITES 
J. J. Hadam, M. T. AliNiazee, B. A. Croft 

Oregon state University 
Corvallis, Oregon 97331 

A survey of 13 Willamette Valley commercial crops found 
Typhlodromus pyri Scheuten to be the principal phytoseiid on 
most crops. Typhlodromus occidentalis Nesbitt, iJ.mblyseius 
andersoni (Chant), Amblyseius aberrans(Oude.), Typhlodromus 
arboreus Chant and Amblyseius fallacis (Garman) were also 
collected frequently. 

T. pyri was most prevalent on apple, prune, grape and 
blackberry and usually in crops receiving low numbers of 
insecticide treatments. Seasonal differences in abundance 
were observed on some crops as T. pyri numbers did decline 
during mid- and late season as opposed to early season. 
T. occidentalis was significantly more abundant on apple and 
cherry than on other crops, being most prevalent late in the 
season and in highly sprayed regimes. A. andersoni was 
widespread among crops and throughout the season but was 
mostly limited to sites receiving few insecticide 
applications. A. aberrans was most abundant on filbert 
while A. fallacis was the dominant species collected on 
strawberry. T. arboreus was locally common on apple and 
prune but not as abundant in the Valley as earlier presumed. 

Resistance tests of Oregon T. pyri strains using a slide-dip 
technique showed moderate resistance to azinphosmethyl (5-7 
fold) and high resistance to carbaryl (25-28 fold) and 
parathion (c.100 fold). 

84 

• 

-

-



85 

.. 

• 

·• 

-

---····--· ------------

V. Orchard Mites. 

Phytophagous Mites - Peaches 
R. E. Rice and R. A. Jones 

U.C. Kearney Agricultural Center, Parlier 

The experimental miticide clofentezine (Apollo®, NOR-AM Chemical Co.) 
was compared to a standard miticide and an untreated check in peaches 
for control of .two-spotted and European red mites and for effects on 
beneficial and non-target species. The miticides were applied by 
handgun at 400 gpa to mature cling peaches on July 8, 1985. Mite popu­
lations were evaluated just prior to treatment, and at 3, 7, 14, 21, 28, 
35 and 42 days after treatment. 

A. Two-spotted mite, Tetranychus urticae. 

Pretreatment populations of 2-spotted mites were generally low, due 
to the unusually high populations of predaceous mites (Phytoseiidae) 
and predaceous thrips (Scolothrips sexmaculatus) in the orchard. 
Following application, 2-spotted mite populations declined to unde­
tectable levels after 3-5 days in all treatments except the check, 
and remained so through the 42-day post-treatment count. Two­
spotted mite populations in the check did sustain themselves at low 
equilibrium levels in spite of extreme predator pressure (.36 - 1.3 
predators/leaf). Due to the low motile populations, T. urticae eggs 
were very low or undetectable in all treatments • 

8. European red mite, Panonychus ulmi. 

c. 

D. 

Pre-treatment counts of ERM were somewhat higher than T. urticae. 
Post-treatment counts showed good control or reduction-of ERM moti­
les by both rates of Apollo, comparable to that achieved by the 
Omite treatment. ERM eggs were also greatly reduced, but not to the 
level of the Omite treatments. In spite of high predator popula­
tions, ERM motiles or eggs did not decline significantly in the 
check, indicating that the predators preferred other prey (probably 
Eriophyid mites) over ERM. 

Predaceous mites - Phytoseiidae. 

Predator mites were not significantly affected by the 2 Apollo 
treatments, whereas they were severely reduced in the Omite and 
Omite/Apol-lo combination treatments. In the absence of adequate 
T. urticae, the predaceous mites apparently were able to maintain 
themselves on eriophyid mites, which were also not affected by 
Apollo. 

Eriophyidae - peach silver mite, Aculus cornutus. 

In marked contrast to Omite, Apollo had no effect on PSM popula­
tions. Eriophyid populations in Apollo treatments showed a con­
sistent increase throughout the test. As a result, predaceous mite 
populations were able to survive and maintain themselves on this 



alternate prey, thus ensuring a good overwintering population of 
Phytoseiids. 

E. Effects of Rovral and Funginex. 

Neither of these 2 fungicides seemed to have a severe effect on 
2-spotted or European red mites. however, populations of these mites 
declined to low levels probably due to predator pressure. The most 

86 

noticab1e effect of Rovral was on the eriophyid mite populations, • 
comparable 7 days post-treatment to the Omite treatments. Eriophyid 
populations in the Rovral treatment recovered faster than in the 
Omite plots, but never reached the levels seen in the Apollo or ~~ 
check treatments. The use of Rovral early in the season (bloom, 
petal-fall, etc.). when overwintered Phytoseiids are stressed and 
perhaps short of prey, might lead to severe reductions in eriophyid 
populations, which could in turn lead to starvation and loss of the 
predators, and subsequent phytophagous mite blow-ups {as 
unexplainedly observed in many orchards in 1984). 

-



alternate prey, thus ensuring a good overwintering population of 
Phytoseiids. 

E. Effects of Rovral and Funginex. 

Neither of these 2 fungicides seemed to have a severe effect on 
2-spotted or European red mites, however, populations of these mites 
declined to low levels probably due to predator pressure. The most 
noticable effect of Rovral was on the eriophyid mite populations, 
comparable 7 days post-treatment to the Omite treatments. Eriophyid 
populations in the Rovral treatment recovered faster than in the 
Omite plots, but never reached the levels seen in the Apollo or 
check treatments. The use of Rovral early in the season (bloom, 
petal-fall, etc.), when overwintered Phytoseiids are stressed and 
perhaps short of prey, might lead to severe reductions in eriophyid 
populations, which could in turn lead to starvation and loss of the 
predators, and subsequent phytophagous mite blow-ups (as 
unexplainedly observed in many orchards in 1984). 
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ORCHARD MITES 

TWO-SPOTTED SPIDER MITE 
TETRANYCHUS URTICAE KOCH 

J. L. Flexner, P.H. Westigard and B. A. Croft 
Department of Entomology and Southern Oregon Experiment station 

Oregon State University 
Corvallis, Oregon 97331 

This report is an update on the second year of experiments 
designed to investigate ecological and operational factors 
influencing organotin resistance in~. urticae in the pear 
growing regions of southern Oregon. Information presented 
concerns rates of reversion or increase in organotin resistance 
by r. urticae under conditions of 1) relaxed organotin 
selection, 2) continued organotin selection, 
3) selection with reduced rates of organotins combined with a 
mixture of a carbamate, and 4) use of an alternate chemical 
with no apparent cross-resistance. In addition, results from 
experiments on efficacy of organotin formulation differences 
and on immigration patterns of the two-spotted spider mite will 
be presented. 

Results indicate that organotin resistance reverts in 
T, urticae held under laboratory isolation without organotin 
selection for two years. The LC50 value of the population 
showed a 16-fold decrease over the two y~ar period. IH field 
experiients, plots treated with Plictran and Plictran plus 
Carzol for two growing season show significant increases in 
their Lc50 1 s foR cyhexatin; whereas, a similar plot treated 
with Avermectin did not. 

Results on formulation efficacy in the laboratory suggest 
that flowable formulation of organotins may provide better 
control of resistant spider mites than wettable powders. 
Results from immigration studies suggest that, in the Rogue 
River Valley, mite populations dispersing from areas of 
intensive organotin use, such as pear orchards, tend to be 
organotin-resistant. However, mite populations dispersing from 
areas of low or no organotin use, such as corn, alfalfa, or 
senescent weeds, tend to be susceptible to organotins • 

i,(i . __ ,, . .-:. 



Pear Psylla and Mites 
Dewey Chandler 

1006 S. 32nd Ave, Yakima, WA 98902 

1985 Integrated control of Mites and Pear Psylla. 
Objective is to relate the importance of mite control 'to the 

success of any biological control of pear psylla. In five years of 
working with integrated control of pear psylla in an isolated block 
of D'Anjou and Bartletts with over~tree sprinklers, we looked at 
Codling Moth control as being the main obstacle to predation, but 
more often than not we eliminated predators with a miticide. Eber­
hart blocks two and three are D'Anjou and Bartletts both 1;o1ith furrow 
irrigation. Again this is an isolated block and in this case codling 
moth traps did not indicate a need for codling moth sprays. Weekly 
visual monitoring did not indicate a need for rust, mcdaniel, or 
european red mite sprays. There were Pear Psylla, and McDaniel mites 
present throughout the season but at such a low level that they were 
difficult to find. Only first instar pear psylla were observed. 
Pear Psylla appeared to not pass through the first instar. McDaniel 
mites were confined to the lower three feet of the tree and Typhlo­
dronids appeared to be the main predator. All sprays were applied 
with a Kinkelder. There is a thermograph on this property. 
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V. Orchard Mites 

Two-Spotted mite control on Pears 
John Attaway 

Alpha Field Service 
860 Waugh Lane H-1 
Ukiah, Ca. 95482 

Danitol 2.4EC was compared with local standards and an untreated check 
for season long mite control in Bartlett pears. 

Experimental sprays were applied to single tree plots in a completely 
randomized design consisting of four replicates per treatment. Sprays were 
applied with a spraying systems Gunjet spray-gun using a D-6 nozzle at 200 
psi delivering 400 gallons per acre in the early season, and a D-5 nozzle 
at 300 psi also delivering 400 gallons per acre through the rest of the 
season. 

Fifteen leaves from each replication were randomly picked and brushed, 
and motile forms were counted. Under commercial practice, a count greater 
than 0.5 mites/leaf is approaching the economic level. 

The efficacy of Danitol for pear psylla and codling moth control was 
another facet of this experiment, and most applications were timed for these 
pests. These applications held mite populations below treatment levels, 
(a high count of .65 mites/leaf), to harvest. The standard program required 
an extra miticide application on 6/18. A post harvest application in the 
standard treatment would have been necessary. 

Treatment & #ai/A 

Janitol 2.4EC .4 

Pydrin 2.4EC+ .39 
Superior oil 3gal 
Guthion 50WP #1- 1 

112-.5 
Mitac I.SEC+ 1.13 
Plictran SOWP .63 

Untreated 

Two spotted mite-mites/leaf* 

6/4 6/18 6/25 7/2 

0.0 b 0.1 b 0.2 b .65a 

2.0a 2.85a 0.1 b 0.2a 

2.9a 2.la 2.65a 4.25a 

7 /18 8/12 

.05 b .35 b 

0.5 b 2,3a 

2.0a l.45ab 

*Means followed by the same letter are not sig. different (P;0.05 DMRT) 

Application dates: Danitol 2.4EC 
oil cfJ· ({[)<flb Pydrin 2.4EC + Superior 

Guthion 50WP 5/6, 7/2 
Mitac I.SEC+ Plictran SOWP 6/18 



V. Orchard Mites 

Twospotted Spider Mite and Pear Rust Mite on Pear 
Everett Burts 

WSU Tree Fruit Research Center 
1100 N. Western 

Wenatchee, WA 98801 

Twenty-two year old Anjou pear trees were sprayed with handguns operating 
at 600 psi to evaluate acaricides for the control of twospotted spider 
mite (TSM) and pear rust mite (PRM). Plots consisted of 5 single-tree 
replications in randomized block design. Phytophagous mites were counted 
from 50-leaf samples/rep using the leaf brushing technique. Treatments 
were applied 17-July. TSM density was high at the time treatments were 
applied and there was already considerable leaf scorch in the centers of 
trees. 

FMC 54800 provided the best control of TSM, Vendex and Vendex plus Carzol 
or Apollo treatments gave acceptable control while Apollo and Apollo plus 
Carzol were not effective enough to stop further foliage damage from this 
mite, Apollo would probably have been more effective if it had been 
applied before mite density was high and at a higher rate. There seemed 
to be no advantage to combinations of Vendex with Carzol or Apollo at half 
rates over a full rate of Vendex. PRM was controlled satisfactorily by 
all treatments except FMC 54800. 

Mites/ 100 leaves 
TSM PRM 

Treatment fonn. /100 gal 16-Jul 23-Jul 30-Jul 16-Jul 23-Jul 30-Jul 

Vendex 50% WP 8 oz 392 104c 12c 1912 72b 24b 

Vendex 50% WP 4 oz 636 74c 24c 1208 Oc 24b 
Catzol 92 SP 2 oz 

Vendex 50% WP 4 oz 764 228bc 76c 1016 Oc Oc 
Apollo 50% WP 1 oz 

Apollo 50% WP 2 oz 694 596bc 274bc 1672 248b Oc 

Apollo 50% WP 1 oz 514 810b 540b 1816 Oc Oc 
Carzol 92 SP 2 oz 

FMC 54800 10% WP 8 oz 306 4c 6c 848 556b 24b 

Control --- 364 1502a 1082a 656 2264a 680a 

Means within columns followed by the same letter are not significantly 
different at the P = 0.05 level (LSD). 
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V. Orchard Mites. 

Citrus Flat Mite - Pistachios 

R.E. Rice, T.J. Michail ides, R.A. Jones, and J.M. Ogawa 
University of California, Parlier and Davis 

The citrus flat mite, Brevipalpus lewisi, occurred generally throughout 
all pistachio growing areas of the state in 1985. It was not an econo­
mic problem in all orchards; however, many orchards in Madera, Kings, 
and Kern Counties showed moderate to severe damage to nut clusters. 
Citrus flat mite is readily controlled by applications of sulfur. Where 
it is detected early enough, economic losses can be avoided. With the 
prospects of increasing pesticide usage to control losses to epicarp 
lesion, growers and field men should be alert for developing populations 
of this mite. Populations usually develop rapidly following the onset 
of hot weather in late June-early July. 

Previous research has also shown that flat mite populations often 
increase following pesticide applications. With this in mind, infesta­
tion levels of flat mite in 1985 were evaluated at harvest in the EL/KN 
test plots by observing at random the presence or absence of flat mite 
injury to 25 nut clusters in each replicate of each treatment. 

Surprisingly, at three of the five locations, the plots receiving 
Pounce® applications significantly reduced flat mite populations in com­
parison to untreated checks or other insecticides (Table 3). These data 
are even more surprising in view of the usually severe pest mite 
increases observed in other deciduous nut and fruit crops following the 
use of synthetic pyrethroids such as Pounce. The absence of differences 
between treatments at the Dudley Ridge plot was due to the generally 
uniform flat mite damage present in the orchard prior to the August 2 
treatments. These results do not constitute a recommendation that per­
methrin or pyrethroid-type materials are miticides on pistachios. 

Citrus Flat Mite in Pistachio Epicarp Lesion Trials - 1985. 

% Infested 
Location: Treatment Treated Harvest Clusters 

Durham: Check 9/10 28.0a 
Guthion 5/9; 6/12; 7/29 " 32.0a 
Pounce " II II II 0.0 b 

Madera: Check 9/5 21.6a 
Sevin 5/9; 8/7 II 22.4a 
Pounce II II " 0.8 b 

Centerville: Check 9/27 28.8a 
Pounce 4/29 II 3.2 b 

Dudley Ridge: Check 9/18 43.2a 
Guthion 8/2 u 44.8a 
Pounce II " 38.4a 
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