

















Similar to the twospotted spider mite
(Tetranychus urticae), western flower
thrips (Frankliniella occidentalis) has a

haplodiploid breeding system that results
in an accelerated rate of resistance when
exposed to frequent applications of pest-
control materials.

action, which involve binding of the active
ingredient to the postsynaptic nicotinergic
ACh receptors, causing irreversible block-
age. So, it is essential to avoid using them
in succession as this may increase selec-
tion pressure, resulting in resistance to this
class of insecticides. It is recommended to
use an insecticide with a different mode of
activity before using a neonicotinoid-
based insecticide.

Because resistance can develop due to
enhanced metabolic conversion of in-
secticides, the rotation schemes based
on the IRAC groupings cannot be con-
sidered a fail-safe approach for avoiding
resistance as it only takes into account
mode of action — not mode of detoxifi-
cation. Examples of multiple resistance
have demonstrated that elevated general
detoxification capabilities resulting from
intensive selection pressure with one in-
secticide can jeopardize the effective-
ness of many other insecticides,
including those associated with different
IRAC groupings.

Another essential strategy is to rotate
pesticides with specific modes of activity
with those having nonspecific or multiple
modes of activity. This will minimize the
possibility of an arthropod pest popula-
tion developing resistance. However, it is
also important to rotate insect growth
regulators with different modes of action
because certain insect pests have demon-
strated resistance to a number of insect
growth regulators.

Itis important to rotate common
names (active ingredient) — not trade or
brand names. For example, both Azatin
and Ornazin — despite having different
trade names — contain the same active
ingredient: azadirachtin. In general, rotate
different modes of activity every two to
three weeks, or within one to two arthro-
pod pest population generations. How-
ever, this will depend on the time of year
as temperature influences the duration of
the life cycle (egg to adult).

High temperatures that typically occur
during the summer months shorten the
developmental time of most of the major
arthropod pests of greenhouses and nur-
series, including aphids, thrips, whiteflies,
caterpillars, beetles and spider mites. This
often leads to overlapping generations
with variable age structures (eggs, larvae/
nymphs, pupae and/or adults) present
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Tank mixing may
delay resistance
developing within
arthropod pest
populations because
the mechanisms
required to resist
pesticide mixtures
may not be
widespread or exist
in arthropod
pest populations.

arthropod pest suppression can be
achieved without the need to ensure com-
plete spray coverage.

Unfortunately, this system cannot be
established under circumstances where
long-residual, broad-spectrum pesticides
have previously been applied, as these
pesticides are generally more toxic to nat-
ural enemies than arthropod pests. How-
ever, applying systemic insecticides,
which are taken up by plant roots, may
sometimes be used in conjunction with
natural enemies because residues are in-
ternal to the plant. This limits direct expo-
sure of natural enemies to the insecticide.
Finally, horticultural oils are valuable for
integrated management of spider mites —
all life stages (eggs, larvae, nymphs and
adults) are susceptible to suffocation by
oil, whereas predatory mites in Phytosei-
idae can tolerate application rates of up to
1 percent horticultural oil.

Itis important that greenhouse and
nursery producers exercise judicious use
or proper stewardship of pesticides with
different modes of action and detoxifica-
tion in order to avoid or overcome the
problem of resistance, as well as pre-
serve the longevity of currently available
pesticides. Furthermore, remember that
the failure to control or regulate arthro-
pod pest populations is not always due
to resistance.

Dr. Raymond A. Cloyd is an associate
professor and extension specialist in orna-
mental entomology/IPM in the department
of entomology at Kansas State University,
Manbhattan. Dr. Richard S. Cowles is an en-
tomologist at the Valley Laboratory of the
Connecticut Agricultural Experiment
Station, Windsor. Cloyd can be reached
at (785) 532-4750 or rcloyd@ksu.edu.
Cowles can be reached at (860) 683-4983 or
richard.cowles@ct.gov. (7}
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