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INTRODUCTION

Predator mites in the family Phytoseiidae are among the most effective natural enemies
of spider mites. Several phytoseiid species have been identified in peppermint with
Neoseiulusfallacis the most abundant species in the western U.S. If adequate levels are
present, N.fallacis is effective in maintaining spider mites below economically damaging
levels; however, disruption of predator mites can occur and may result in spider mite
outbreaks

Disruption of predator mites can occur through (1) habitat manipulation e.g.
flaming, (2) lack of a suitable microenvironment e.g. infrequent irrigation, (3)
competition from other natural enemies, or (4) application of disruptive pesticides. For
this study, we focused on identifying disruptive pesticides and exploring ways to increase
the selectivity of those found toxic to N.fallacis by altering the pesticide concentration,
timing, formulation or application method.
MATERIALS AND METHODS

A bean leaf disk bioassay was used to determine the toxicity of various pesticides when
topically applied to N.fallacis with an air-brush sprayer (Table 1). All pesticide
treatments except the chemigation rate of Buctril were mixed in the equivalent of 20
gallons of water per acre, and distilled water served as the untreated check (UTC).
Buctril was mixed in the equivalent of 2,000 gallons of water per acre to simulate
chemigation. Pesticides were applied to field cages using a single nozzle spray boom

(Morris et. al. 1996). Results were analyzed by GLM ANOVA (NCSS 6.0). Separation

of means was by Fisher's Protected Least Significant Difference (FPLSD) at the p=0.05
level.

CONCLUSIONS

Because more than one bioassay was conducted for some of the pesticides, a summaryof
all pesticides tested is presented in Table 2. The bioassays show that disruption ofN

fallacis is possible with pesticides other than miticides. Buctril and Malathion were

extremely toxic to N.fallacis in the bioassays and this may account for spider mite flareups even after releasingN. fallacis. Keeping in mind that the leaf disk bioassay is an
artificial system, however, we must be carefiil in our conclusions. Results of the leaf disk
bioassay may overestimate the detrimental impactpesticides have on N. fallacis because
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the pesticides are applied as adirect topical application. When applied in plots

approximating field conditions, orto entire mint fields, significant predator survival is

often seen; for example with malathion, Orthene, Vydate and Lannate (Table 1). In
addition, we must exercise caution in making broad generalizations. For example,

Thiolux at the 3lb ai per acre rate did not exhibit any toxicity toward N. fallacis; '

however, this does not mean all sulfur products are safe. Sulfur products have been
reported to be detrimental to predator mites and the degree oftoxicity may depend on
formulation andrate. Nor canwe conclude that all surfactants are safebased on the

results obtained with Class Act.

Where a disruptive pesticide is concerned, avoidance isthe best approach. If
there isa selective pesticide that isjust as effective, the selective pesticide should be

used. For example, Basagran is a more selective alternative than Buctril in warmer
weather when mint is no longer dormant andpredator mites are active. When a suitable

alternative isnot available, the strategy is touse disruptive pesticides in a selective
manner. Application timing is one way of making a disruptive pesticide more selective.
Applying the pesticide while predator mites are overwintering is one strategy to avoid

direct contact with a disruptive pesticide. N. fallacis overwinters in soil debris which
provides a certain degree of shelter. Although they are quite toxic, Goal, Prowl and
Gamoxone can beused safely when applied todormant mint when predator mites are

inactive and overwintering. Ifthere are no options but to apply a disruptive pesticide
when predator mites are active, it is important to consider the population dynamics of
both predator mites and spider mites atthe time ofapplication. The magnitude of
disruption may depend on where predator mites and spider mites occur on the plant, how
predator mites are distributed throughout the field, and what the ratio is ofpredator mites
to spider mites. Applying adisruptive pesticide before predator mites have substantially
reduced the spider mite population may result ina subsequent spider mite outbreak.
Another way ofusing a disruptive product in a selective manner isto change the
application method orformulation. For Buctril, where a ten-fold dilution from a 1:1,000
dilution to a 1:10,000 dilution can significantly alter toxicity to Nfallacis, chemigation

appears to be the safest application method. Another way of applying Buctril in a more

selective manner isto spot treat whenever possible so that predator mites from adjacent

areas canre-colonize the treated areas of the field. Spray coverage is another
consideration. Achieving good spray coverage may not be desirable in all cases. If
conventional spray equipment is adequate in controlling the target pest, efforts should not
be made to improve spray coverage, especially for a disruptive pesticide. Elimination of

natural enemies may result in subsequent pesticide applications for other pests. Changing

the formulation of Lorsban from liquid to granular enhanced predator survival
significantly when applied topeppermint during May (Table 1). Despite efforts to use
disruptive pesticides in a selective manner, this may not always bepossible. However,

we can keep disruption of biological control to a minimum and also slow the

development ofpesticide resistance by treating field only when absolutely necessary.
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Table 2. Summary of pesticides tested for selectivity against the predator mite,
Neoseiulusfallacis, on mint. Except where noted, all pesticides were topically applied in
laboratory bioassays.

Rate

Pesticide

(applied in the equivalent of 20 GPA)

% Mortality
After 72 hrs

Toxicity Rating1

HERBICIDES
Assure 0.8 L

32 oz product/A

15.0

moderate

Authority 75 WP

0.5 lb ai/A

2.4

low

Basagran4L

32 oz product/A

0.0

low

4 oz product/A

100.0

1:1000 dilution

100.0

very high
very high

Buctril 4EC

1:10,000 dilution (chemigation rate)

4.9

low

Command 4EC

0.5 lb ai/A

0.7

low

Fusilade 2000

32 oz product/A

Goal 1.6 L

0.5 lb ai/A

Gramoxone Extra

Karmex 80 WP

Poastl.53L

Prowl 3.3 E

26.4
28.3-47.2

0.5 lb ai/A (applied in January)
16 oz product/A
16 oz product/A (field applied in May)
16 oz product/A (field applied in Jan)
1 lb product/A
40 oz product/A

64 oz product/A
64 oz product/A (applied in cages)

64 oz product/A (applied in February)

moderate

veryhigh2

<10

low

100.0
76.0

very high
very high

0.0

low

0.0

low

14.6

moderate

29.5 - 85.3

moderate-very high
high
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<5.0

low

Sinbar 80 WP

1.5 lb ai/A

1.7

low

Tough 3.75 L

1.8 lb ai/A

23.2

moderate

FUNGICIDES

Rally 40 WP

0.125 lb ai/A

0.1

low

Thiolux 80 DF

3 lb ai/A

0.0

low

Tilt 3.6 EC

8 oz product/A
8 oz product/A (field applied)

0.00-16.7

low - moderate

0.0

low

INSECTICIDES AND NEMATICIDES
Comite 6.55 EC

32 oz product/A

Furadan 4F

1 lb ai/A

0.0

low

100.0

very high

1 lb ai/A (field applied)

100.0

very high

Kelthane 4

32 oz product/A
32 oz product/A (field applied)

100.0

very high

50.0

high

Lannate 1.8 L

0.9 lb ai/A

100.0

very high
very high
very high
very high

Lorsban 4E

0.9 lb ai/A (field applied)

60.0

1 lb ai/A

100.0

Lorsban 15G

1 lb ai/A (field applied)
1 lb ai/A (field applied)

<10.0

low

Malathion 8 aquamol

1 lb ai/A

100.0

very high

Mocap 6 EC

3 lb ai/A(fieldapplied)

Orthene 75 S

1 lb ai/A

Vydate 2L

94.0

100.0

very high

100.0

very high

1 lb ai/A (field applied)

52.0

very high

1 lb ai/A

100.0

very high

1 lbai/A(fieldapplied')

67.0

low: 0-10% mortality; moderate: 11-30% mortality; high: 31-50% mortality; very high: >50% mortality
predator mite eggs did not hatch.
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very high

