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Abstract

Insecticide resistance has evolved in agricultural insect pests through continual misuse
of synthetic chemical insecticides. Alfalfa production is a major industry in the West,
covering 7.4 million acres that represents 31.2% of total US agricultural acreage. It

1s a highly nutritious forage for livestock and 1s integral in supporting the dairy, beef,
wool, and other industries. Grown as extensive monocultures, alfalfa fields provide
consistent climate conditions across a multitude of microhabitats that act as an insectary
for hundreds of beneficial and pest insect species. Agricultural insect pests cause
devastating crop loss; for example, 50-90% seed loss to Lygus spp. has been recorded 1n
alfalfa. Insecticide use typically aims to eradicate pests, but chemical application must
be carefully balanced to minimize damage to beneficial insect populations and maintain
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Results

* Assessed toxicity endpoints for the 4 different insecticide active ingredients
* Created survivorship curves that will continue to be expanded during the next growing season
* L.D50 and LD90 were higher for lygus than alfalfa weevil larvae when comparing them for both chlorpyrifos and lambda-

cyhalothrin

* Chlorpyrifos (organophosphate) and Lambda-cyhalothrin (pyrethroid) modes of action are contact. Flupyradifurone
(butenolide) and Indoxacarb (oxadiazine) modes of action are ingestion. This could have influenced the data collected from each

chemical

Figures 6-9: Survivorship curves for Alfalfa Weevil Larvae

Figures 10-13: Survivorship curves for Lygus
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Methods

« Adapted the CDC bottle assay for arthropod disease vectors to an agricultural setting.
* Insects were collected via field sweeping at the Utah State University alfalfa fields.
Fields were within 0.25 mile of each other. (Figure 4) AR T T ——
» Bioassays were performed in 1,000 ml glass bottles TS |
containing approximately 25 individuals of a test

insect and were coated with one of 4 insecticide active
ingredients (chlorpyrifos, lambda-cyhalothrin, indoxacarb,
flupyradifurone) (Figure 5)

* A series of concentrations were tested and replicated
three times for each insect and active ingredient
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and resistance of each insect 1in response to each chemical.
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Figure 3: Lygus bug; Lygus spp.

Figure 2: Alfalfa Weevil Larvae; Hypera Postica



