


Insecticide Resistance

Defined: “a heritable, statistically defined decrease in
sensitivity to a chemical in a pest population relative to
the response of susceptible populations that have never
been exposed to pesticides.”

In the field, resistance is a “measurable reduction in
the relative efficacy of a pesticide.”

https://treefruit.wsu.edu/crop-protection/opm/resistance/



Mechanisms of Insecticide Resistance

Metabolic Resistance: Produce higher levels of enzymes
that detoxify or break down the insecticide.

Target-Site Resistance: Mutations at the site where the
insecticide acts renders insecticide ineffective.




Dendrite and Axon

Synapsis

In the nervous system, a synapse[1] is a structure
that permits a neuron (or nerve cell) to pass an
electrical or chemical signal to another neuron or to
the target effector cell.
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Main Targets of Insecticides
Molecules disrupting insect's nervous system
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Mechanisms of Insecticide Resistance

Penetration Resistance: Cuticle becomes thickened,
slowing or stopping insecticide penetration.

Behavioral Resistance: Insects avoid the insecticide.
* Altered feeding habits

* Avoiding treated surfaces

* Leaving treated surfaces when contacted




Which Mechanisms of Insecticide Resistance
Does Redbanded Stink Bug Have?

Mechanism Yes or No
Metabolic Yes
Target-Site 207?
Penetration 227

Behavioral Yes




Redbanded Stink Bug Esterase Levels: Metabolic Resistance
Iberville Parish, LA
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Redbanded Stink Bug Behavioral Resistance

* T70% of eggs oviposited in lower two-thirds of
canopy.

* 60% of damaged seed found in lower two-thirds of
canopy.

* With a high frequency of egg clusters and feeding
damage found in the lower two-thirds of the plant
canopy, redbanded stink bugs are exposed to less
insecticide residues.

Temple et al. 2016



Identification of microsatellite alleles for a population genetics study of

the invasive pentatomid soybean pest, Piezodorus guildinii
Hannah T. Shult, Jeff Davis, and Claudia Husseneder
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Small founder population with limited
genetic diversity.

Harsh winters and insecticide pressure
are reducing genetic diversity.

RBSB has limited dispersal rates and
mate with individuals in their vicinity,
most likely their relatives.

Resistance will be localized but will be
permanent
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New Toxicologist Hired!

Jonathan Hernandez

jrhernandez@agcenter.lsu.edu
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Monitoring for Insecticide Resistance




« Proactive approach

« Provide “diagnostic dose
kits”

* Test and report

 If a population is found to
be resistant, follow-up

collections made for
further testing




Adult-Vial-Test-protocol-(AVT)]
1

1.~ Open-kit-and-check-contents.-It-should-include-20-vials-{10-labelled-control-and-10-labelled-
treatment)-plus-a-pair-of-gloves.q

2.- Be'suretinsects'used-in-the-test-are-active.'Discard-any-dead-or-inactive-insects.f|

3.=Wear-gloves-before-opening-vials.1]

4, = Start-with-control-vials. 9]

5.= Carefully,'place-one-live-insectin-each-vial .9]

6.- Close-vial-tightly-and-then-loosen-lid-¥%-turn.9

7. Check-that-insects-are-over-the-glass-and-not-hiding-inside-the-lid.-They-must-walk-over-interior-
or-bottom-of-the-vials.-If they-are-hiding-in-the-lid,-remove-them-by-softly-tapping-the-vials.f

8.- Place-vials-on-a-flat-surface-for-4-hours-at-room-temperature.-Vials-should-not-be-under-direct-
sun.f)

9.- Wait-4-hours-to-record-insect-mortality.q

10.2Check-one-vial-at-the time-on-a-flat-and-clean-surface.-Start-with-control-vials.-Remove-each-
insect-from-the-vial-and-proceed-to-confirm-if-is-alive:(A4)-or-dead-(D).-Insects-flipped-upside-down-
no-turning-in'more-than-5-seconds-are-considered-dead,-as-well-as-insects-showing-slow-or-
uncoordinated-motions.

11.2Record'mortality-results.-Every-dead-insect-will-represent-10%-mortality.q]




Initial Monitoring Revealed Reduced Efficacy

63%




Insecticide Resistance Monitoring:
* Redbanded stink bug
* E. quadrator

Acephate Bifenthrin Acephate

2025: LC5, 15.0 ppm 2025: LCs 5.0 ppm 2025: LC,, 0.3 ppm
2024: LC5;,10.0 ppm 2024: LCs, 5.0 ppm 2024: LC4, 0.3 ppm
2023: LC,,10.0 ppm 2023: LC;,2.5 ppm .

2022: LC,10.0 ppm 2022: LC,,2.5 ppm #023: LG50 0.3 ppm
2021: LC5,10.0 ppm 2020: LCs,2.5 ppm

2020: LC.,10.0 ppm 2010: LC,, 0.5 ppm No change last year
2015: LC,,10.0 ppm

2011: LC,, 6.0 ppm No change last year

2010: LC,,3.5 ppm
Increased last year



Lessons Learned from 2025

« Test early and often (cover
crops and soybeans)

* Prepare Kits a week in
advance of use

- Expand testing network:
we need many more
samples




Kir inhibitor effects on stylet sheath formation and mortality
* Southern green stink bug
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Evaluate untested
commercially available
insecticides for stink
bug control
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Summary

Redbanded stink bug is resistant to insecticides

Mechanisms of resistance involve metabolism and
behavior

Utilizing monitoring Kits detected a change in resistance
This change was confirmed via laboratory testing

We continue to monitor for resistance, and we have test
kits available

Vertento (isocycloseram) is labeled for soybean and the
use rate for redbanded stink bug is 2.0 fl. 0z/A.

Vertento Kkills slower than acephate or a pyrethroid
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Dr. Jett Davis TH;?::;ANA
Field Crop Entomologist Soybean & Gram

(225)-747-0351
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