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Of the six mite species reported to feed on apple and 
other tree fruits in New York, only the European red mite, 
Panonychus ulmi (Koch) is now of general economic con-
cern in commercial orchards. Infestations occur annually 
and in all areas of the State. Consequently, many growers 
incorporate an acaricide as a preventive measure in their i 
pest control schedule. In recent years, the implementation of 
integrated pest management programs on apple has had 
some success in curtailing European red mite activity. This 
was made possible through the development of tolerant 
strains of our two major mite predators, Amblyseius fallacis 
(Garman) and Typhlodromus pyri Scheuten, to most of our 
commonly used orchard pesticides. Pest controls now 
favor materials which are effective against target species 
but relatively non-toxic to the parasite-predator complex. 
Chemicals, however, still are and will for the foreseeable 
future remain the mainstay of our pest control endeavors. 
Consequently, the search for more efficient and less 
ecologically disruptive materials continues. 

During the 1976-1977 season, extensive field screening 
programs were conducted to evaluate currently 
recommended and experimental acaricides against the 
European red mite. In addition, some trials were included 
against the apple rust mite, Aculus schlechtendali 
(Nalepa), in 1976. 

We continue to believe that the European red mite can 
best be controlled by preventive or early season 
treatments, and therefore such programs were emphasiz-
ed in field trials. 

In the laboratory, studies were undertaken to measure 
the responses of our two predatory mite species, A. fallacis 
and T. pyri to a series of experimental compounds. 

EUROPEAN RED MITE AND 
APPLE RUST MITE TRIALS 

Procedure.—All field evaluations were conducted on 
apple. Treatments were applied with either a Myers airblast 
sprayer or a truck-mounted hydraulic orchard sprayer. The 
latter was operated at 500 psi, and the trees were sprayed 
to run-off using a handgun from the ground. In applying test 
sprays, both the inside surface and outside canopy were 
thoroughly covered. The Myers airblast sprayer was 
calibrated to deliver 33 gallons of spray per minute per side 
at dilute or 1X concentration. Tractor speed varied from 2 to 
21/2 mph and sprays were applied dilute, 3X, or 4X. 
Applications were made only at times when wind con-
ditions were such that thorough coverage could be achiev-
ed. 

For determining the performance of the early season and 
seasonal programs, 7 to 10 mite population counts were 
made at approximately weekly intervals beginning in 
mid-June. A sample consisted of 100 carefully selected 
leaves picked at chest height (25 leaves from each of 4 
trees or replicates). The leaves were placed in pint ice 
cream containers, fumigated with ethylene dichloride, and 
placed under refrigeration in the laboratory. The mites were 
removed by brushing within 48 hours, using a 
Henderson-McBurnie mite brushing machine, and counts 
made immediately thereafter. 

In the case of summer trials, records were taken directly 
in the orchard. A minimum of three (most often 4) observers 
using stereoscopic microscopes made counts of all mite 
stages present, except eggs, on independently selected 
sub-samples of 10 leaves. 

RESULTS AND DISCUSSION 
Early Season Tests.—All of the early season trials were 

conducted in mature apple plantings. Airblast sprayed 
plots consisted of unreplicated blocks ranging from 1 to 2 1/2 
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mulated as a 4#/gal. collodial suspension. As noted in 
Tables 1 and 2, little if any ovicidal action was noted with 
the new formulation. For the 1977 season, the manufac-
turer developed a 2#/gal. collodial suspension. To deter-
mine if any of the formulations including the technical 
material were ovicidal, the present test was initiated. 
Treatments were applied on five occasions, the first in the 
dormant period on March 30 and the last on April 21 when 
buds were in the pink stage of development. Red mite con-
trol was only achieved with the pink application indicating 
that PP 199 has no value against the winter eggs of this 
species. 
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Test 4.—F. Cottrell Farm, 1977. Results of this test are 
given in Table 4. Two concentrations of PP 199 were 
evaluated against a moderate infestation of the European 
red mite on Northern Spy apple. Plots were approximately 
half acre in size, and applications were made with an 
air-blast sprayer at petal fall. As was the case with the 
pink application in Test 3, excellent control was obtained 
with a petal fall spray. 

Test 5.—F. Cottrell Farm, 1976. Results are given in 
Table 5. RE 20966, an organotin compound, had shown 
promise in earlier tests against summer mite infestations. 
No significant control, however, was evidenced with 
pre-bloom applications. 

Test 6.—F. Cottrell Farm, 1976. Results are presented in 
Table 6. Soil application of Temik, a systemic pesticide, 
was made in a 12-year-old Red Delicious block. The Temik 
was placed in a 3-inch deep furrow which had been dug by 
hand under the drip line of each test tree. A 1 per cent tight 
cluster petroleum oil spray was included in the test for com-
parison purposes. Although some mortality was detected, 
particularly with the higher rate of Temik, it could only be 
classed as having had only a thinning effect. 

Test 7.—F. Cottrell Farm, 1977. Results are given in 
Table 7. The experimental product XE 333 in laboratory 
trials was quite effective against winter eggs of the Euro-
pean red mite. However, as shown by the data, the field 
results were not as encouraging. 

Test 8.—F. Cottrell Farm, 1977. Results are presented in 
Table 8. Nine acaricides, six of which were experimental 
compounds, were applied against the hatched forms of the 
European red mite as pink or petal fall, or in one instance, 
as dual treatments. As noted in the control or check plots, 
the mite pressure was heavy and "peaked" in early July. 
With the exception of the UC 21865 plots and the low rate of 
RH 6564, all other treatments held the mites in check until 
July 18. 

 
Test 9.—J. Minns Farm, 1976. Results are given in Table 

9. For the evaluation of various early season applied 
acaricides, a 22-year-old Rome planting was selected as 
the test site. Treatments were applied dilute with an airblast 
sprayer to acre size plots. All treatments with the exception 
of Fundal gave seasonal control. Fundal had failed in this 
planting in a previous year's test. It is assumed that the red 
mite population in this orchard has developed a tolerance 
to this material. It is interesting to note that BAAM, a close 
chemically related compound, gave excellent control 
either as a pink or petal fall spray. The two organotin 
materials, Plictran and R 28627, were also highly effective. 

Test 10.—C. Fox Orchard, 1977. Results are given in 
Table 10. Petal fall treatments of Plictran and BAAM were 
compared in a mixed Red and Golden Delicious block. 
Sprays were applied dilute with an airblast sprayer. The 
mite population on the untreated Red Delicious trees ex-
ceeded 300 hatched forms on August 1. Even under this 
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heavy pressure, both materials, at the rates tested, gave 
good seasonal commercial control. 

Test 11.—F. Cottrell Orchard, 1976. Test results are 
given in Table 11. Excellent seasonal suppression of the 
red mite has been achieved in our 1975 experimental trials 
using low rates of Vendex in a multiple spray program. 
Applications were made at petal fall, first and second cover. 
The present test was designed to determine if other 
acaricides used at low rates in a similar schedule would 
give comparable results. Of the four materials evaluated, 
only the Omite treatment failed to hold the mite population 
in check. Excellent seasonal control was obtained with the 
Vendex, Plictran, and Zardex sprays. 

Test 12.—J. Minns Orchard, 1976. Results are given in 
Table 12. Wettable powder formulation of Omite, Vendex, 
and Zardex were applied at low rates at petal fall, first and 
second cover to 5-acre size plots of 22-year-old Rome ap-
ple trees. Treatments were applied with an airblast sprayer 
at 4X concentration. Mites were controlled in all plots 
through July after which time there was a "buildup" in the 
Omite and Zardex treatments necessitating retreatment 
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with Plictran in late August. The Vendex plot remained 
relatively mite-free for the entire season. 

Test 13.—F. Cottrell Orchard, 1977. Results are 
presented in Table 13. A series of labeled acaricides was 
applied either as pre-bloom or multiple early season sprays 
to solid blocks of Rome apple. Morestan, a combination 
miticide/fungicide, is recommended in the pre-bloom 
period for powdery mildew control. To determine its 
acaricidal efficiency, applications were made at pink by 
handgun and with an airblast sprayer at 1X and 3X concen-
trations. Both airblast sprayer plots held the mites in check 
until the final count in mid-August. In previous tests, Omite, 
either as a liquid or wettable powder formulation, when 
used at reduced rates in a 3-spray program (petal fall, first 
and second cover) did not give seasonal control of the Eu-
ropean red mite. In the present test, Omite was again tested 
in a similar program but with an added pink spray. When 
used in this manner, control was comparable to the 3-spray 
Vendex plot. 

Seasonal Programs.—Two apple orchards served both 
in 1976 and 1977 for the evaluation of seasonal or multiple 

spray programs. The results of these tests are presented in 
Tables 14-17. 

Test 14.—J. Minns Orchard, 1976. Test results are 
presented in Table 14. A mixed 4.5 acre planting of 
Mcln-tosh, Cortland, and Red Delicious was made 
available in 1973 for evaluating various seasonal control 
programs. This rectangular block was divided into three 
equal sized plots, two of which were separated by an 
untreated check row. Prior to the initiation of the three 
programs listed in the Table, the entire block for the fourth 
season was treated with difolatan for apple scab control. 
For rosy apple aphid control, demeton was used in plots 1 
and 3 and Pirimor in plot 2. European red mite pressure 
was heavy on all cultivars (over 150 hatched forms/leaf in 
mid-August). It is interesting to note that the oil-Benlate 
program (plot 1) even under this severe pressure held the 
mjtes in check until September. Mite control in the plot was 
attributable to eight 1 -quart oil applications. Under a similar 
program (plot 2) in which no oil was included, an acaricide 
had to be applied in August. In plot 3, the mites were 
contained through September by three low rates (3 oz) of 
Vendex 
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(petal fall, first and second cover). Apple scab and mildew 
control was excellent in all plots, and no phytotoxicity or 
fruit spotting observed. Oil-Benlate (plot 1) gave a dull fruit 
finish. 

Test 15.—J. Minns Orchard, 1977. Results are 
presented in Table 15. This is the fifth year that this planting 
has been used as a test site and the fifth time that the same 
1.5 acres have been treated with the identical oil-Benlate 
program. No evidence of apple scab resistance was 
detected at harvest. The European red mite attained high 
levels on the untreated trees early in the season, and under 
this type of pressure, the oil-Benlate in both plots 1 and 2 
failed to give commercial control. Consequently, both plots 
plus the control trees were treated with Plictran on July 26. 
On the other hand, the 3-spray Vendex program again gave 
seasonal control. 

Test 16.—F. Cottrell Orchard, 1976. Test results are 
jjiven in Table 16. For additional data on the acaricidal ef-
ficiency of two oil fungicide schedules, a 3.5 acre, 30-year- 

old Wealthy orchard was used in both this and the following 
1977 test. All sprays were applied dilute with an airblast 
sprayer. In general, mite control was excellent in both the 
Benlate-oil and Topsin M-oil seasonal programs. 

Test 17.—F. Cottrell Orchard, 1977. Results of this test 
are given in Table 17. The fungicide Benlate remains one of 
the better chemicals for powdery mildew control. It is also 
effective against scab. Because of the threat of apple scab 
resistance to Benlate, plant pathologists now recommend 
the inclusion of an additional fungicide at a reduced rate 
when Benlate is used even if oil is incorporated in the 
program. The acaricidal value of such a schedule was 
evaluated in this test. For comparison, a 3-spray (petal fall, 
first and second cover) reduced rate Plictran and Vendex 
program was also included. Excellent commercial mite 
control was apparent in all three plots. 

Summer Evaluation.—Tests 18-24.—Results of these 
tests are given in Tables 18-24. Each year, in addition to 
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reviewing the efficacy of recommended acaricides, a host 
of new experimental compounds are screened against es-
tablished European red mite populations. All summer 
evaluations for 1976 and 1977 were conducted on apple. 
Treatments  were  applied  with  a  conventional  truck 

mounted hydraulic orchard sprayer using a hand gun from 
the ground. Trees were sprayed to run-off, and to insure 
complete coverage, approximately twice the commercial 
gallonage was used.  

Along with the heavy uniform European red mite 
popula- 
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of ovicidal action which can be determined by the 
presence of unhatched eggs. If the eggs have hatched, a 
measure of the residual action, if any, is obtained. Rust mite 
counts, however, are made by collecting a sample of 25 
leaves from each of the test trees and brushing the mites 
onto a sticky glass plate in the laboratory using a 
Henderson-McBurnie mite brushing machine. 

Results shown in the tables are, in the main, self evident. It 
is interesting to note that in western New York, there was no 
indication of a decrease in the efficiency of our 
recommended acaricides. Plictran, Kelthane, Omite, and 
Carzol. Many new experimental compounds, some in 
several years' tests, have demonstrated excellent activity 
and warrant further evaluation. 

An attempt (Table 18) was made to enhance Plictran's 
efficacy and possibly reduce its application rate by incor-
porating a sticker-extender (Exhalt 800) into the spray mix. 
Although there was an increase in the acaricide residue 
(unpublished data) for a period of 2-3 weeks after applica-
tion, there was little change in Plictran's efficacy against 
the European red mite or apple rust mite. 

PREDATORY MITE TRIALS 
Procedure.—Both contact and residual toxicities of a 

series of pesticides were evaluated against two predatory 
mite species, A. fallacis and T. pyri. 

For the contact determinations, a slide-dip method was 
employed. In this procedure, some 10 to 20 female adult 
mites are transferred by means of a camel's hair brush to 

tion in the 1976 Red Delicious test orchard, the apple rust 
mite was also present. It was therefore possible to obtain 
records on both species. European red mite counts as 
previously mentioned are taken directly in the orchard both 
2 and 9-10 days after application using stereoscopic 
microscopes. The 2-day count gives an accurate measure 
of the products efficacy against hatched forms of the mites 
and, to a limited extent, indicating if the material has 
ovicidal value. The 9- or 10-day count provides a measure 



 

 

the sticky surface of a microscope slide. The mites are 
positioned on their backs. The A. fallacis females were 
taken from a stock laboratory colony while the T. pyri were 
collected as needed from a commercial Idared apple plan-
ting in Sodus, NY. In use, the mite bearing slides were 
dipped for 5 seconds into the solution or suspension of the 
test chemical. A minimum of five replicates/concentration 
was employed. Mortality counts were taken 24 hours later. 

For assessing residual toxicities, leaves were taken from 
apple trees treated with test chemicals in the field. Sprayed 
foliage was brought to the laboratory at various intervals, 
and one 0.75-inch diameter leaf disc was punched from 
each of four or five leaves. The discs were placed, lower 
surface upward, on 1.5-inch diameter circles of filter paper 
which in turn were placed on 1.75-inch diameter 
polyurethane sponge discs and put afloat in water held in 
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plastic containers. Depending on the availability of 
predators, 10 to 15 adult females were used/replicate. The 
predators were provided with twospotted spider mites as 
food during the test period. 
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