Effect of tank mixes on the efficacy of biorational pesticides in controlling western flower
thrips, Frankliniella occidentalis Pergande, on two cut flower crops
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ABSTRACT. Greenhouse managers tank mix pesticides to broaden the spectrum of pest control,
and reduce pesticide and labor costs. However, the effect of tank mixing an assortment of pesticides
to control pests has not been well-documented. This study assessed how tank mixing the
commercially available insecticides and miticides, spinosad, abamectin, bifenazate, and azadirachtin,
in two, three, and four-way mixtures affects the control of western flower thrips (WFT),
Frankliniella occidentalis in a greenhouse experiment. Each pesticide was applied at the maximum
label-recommended rate. Transvaal daisy (Gerbera jamesonii) and lisianthus ( Eustoma
grandiflorum) flowers were inoculated with 25 adult WFT, and then flowers were sprayed with the
designated treatments. After 72 hours, flowers were dissected to assess the numbers of live and dead
WET. We were not able to identify anv antagonistic tank mixes. All treatments with spinosad,
including the individual application and tank mixes, resulted in high mortality of WEFT based on the
numbers of live and dead WFT recovered. Our data suggest that tank mixes of spinosad with the
other pesticides tested do not affect the efficacy of spinosad in controlling WFT. This information is
important to greenhouse managers who want to tank mix pesticides and still control WFT in addition
to the other plant-feeding arthropods found in greenhouses.

Project Summary

Pesticides, which include insecticides and miticides, are intensively used to manage many of the
major arthropod pests such as greenhouse whitefly, Trialeurodes vaporariorum Westwood),
silverleal whitefly, Bemisia argentifolii Bellows & Perring): twospotted spider mite, Tefranychus
urticae Koch -); and western flower thrips, Frankliniella occidentalis Pergande), in greenhouse
production systems (Hudson et al. 1996). Western flower thrips (WEFT) is one of the most important
insect pests in greenhouses because it directly damages plant leaves and flowers (Parrella 1993). In
addition, WET indirectly damages plants by vectoring the tospoviruses; impatiens necrotic spot virus
and tomato spotted wilt virus, which results in economic loss as infected crops must be destroyed (de
Angelis et al. 1994). In general, greenhouse managers deal with WFT by applying insecticides
regularly. In fact, there can be as many as 16 to 20 applications per cropping cycle (Robb et al.
1995). However, a complex array of insect and mite pests may be present in a greenhouse at one
time. As a result, managers rely on the use of insecticides and miticides to control this pest complex
(Hudson et al. 1996).

A current trend in the greenhouse industry is the loss of older, conventional pesticides that kill a
broad-range of insect and mite pests. This is due to federal rules and regulations, such as the Food
Quality Protection Act, and voluntary cancellations by manufacturers (Sray 1997). The loss of
conventional pesticides has lead to the registration of pesticides with a narrow-range of pest activity
or selectivity. These are often referred to as biorational pesticides. Biorational pesticides are less
toxic to workers, have shorter residual activity, and are generally less harmful to beneficial
arthropods than conventional pesticides (Lowery and Isman 1995; Oetting and Latimer 1995:
Parrella et al. 1983). However, in order to continually manage the diversity of arthropod pests,
greenhouse managers are tank mixing several biorational pesticides to broaden the activity of the
application.

Tank mixing occurs when two or more pesticides are combined into a single spray solution
(Cloyd, 2001a). The primary benefit of tank mixing is a reduction in the number of applications,
thereby decreasing labor costs. In addition, tank mixing two pesticides may result in higher mortality
of insect or mite pests than if either pesticide were used separately. This is often referred to as
synergism (Marer, 1988). Studies have shown that tank mixing two different insecticides increases
efficacy against pests such as WFT (Cloyd 2003) and whiteflies (Brownbridge et al. 2000) than
when each insecticide is applied separately. Another benefit of tank mixing is that it may delay the
development of resistance in insect populations (Immaraju et al.. 1990).






