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Why should we care about insecticide
resistance and what to do about it?

By Dr. Luis Cañas
Insect Ecology in Controlled Environments
The Ohio State University/OARDC, Wooster

canas.4@osu.edu

Have you ever heard about insecticide resistance? I am sure you have, and if
not, you will soon since it seems to be one of those current hot topics. But
why should you care? There are different reasons why this should be
important, but one of them is economics. When we use pesticides we want to
be as effective as we can with the resources we have available. Not doing
enough to prevent the development of insecticide resistance can in the end
hurt your wallet.

What is insecticide resistance? Insecticide resistance implies the loss of
susceptibility to an insecticide. Therefore, we are not as successful as before
in controlling insects because some of them survive, reproduce, and pass the
genes that confer resistance.

Currently we have a wide array of effective pesticides that can be used to
control pest in ornamental plants, be it in greenhouses or in other settings.
Continued usage of the same product means we are putting pressure on the
insect population to develop resistance. How is this possible? Let's imagine
we begin with 100 insects (i.e. whiteflies) and we decide to use one particular
insecticide and end up killing 95 of them. The other 5 survive for various
reasons, but let's assume that they do so because they were resistant to the
insecticide (some insects already have the genes to be resistant to various
compounds). Those 5 individuals (whiteflies) reproduce and pass along their
resistance genes and we end up having more organisms that are resistant to
the insecticide used.

What happens if we spray again the same insecticide? Under this scenario the
insecticide in question will not be as effective, which means you would need
to spray more often, costing you more money. While this scenario overly
simplifies a very complex process (development of insecticide resistance) it
puts into perspective the necessity to use various techniques to control pests,
but more importantly it stresses the need to minimize the development of
resistance.



Florinet Floriculture Newsletter - Insect Resistanceto Insecticides

archive/feb04/InsectResistance.html[7/29/2011 11:52:38 AM]

While combining different control techniques (i.e. cultural and biological
control with appropriate pesticides) is probably the best way to minimize the
development of resistance, we can try to minimize the impact of successive
applications by rotating products belonging to different mode of action
groups.

One important distinction now is that we need to rotate products that
belong to different mode of actions group as stated by the Insect
Resistance Action Committtee (IRAC, http://www.plantprotection.org/irac/
). Previous recommendations had suggested that it would be sufficient to
rotate insecticides belonging to different classes, but current research has
suggested that it is necessary to rotate products belonging to different mode
of action groups. As you can see from the list in TABLE 1 , some
insecticides from different classes belong to the same mode of action group
(i.e. Orthene is an organophosphate while Mesurol is a carbamate and both
belong to mode of action group # 1). Therefore, after following the
recommendations for control of a certain pest, you should pick insecticides
that belong to different mode of action groups to develop an appropriate
rotation.

http://www.plantprotection.org/irac/
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Table 1.  Mode of Action Group and some common insecticides used in the ornamental industry.
.
MOA
Group
.

Mode of Action Group And Class   Trade Name (common name)

1 Acetyl choline esterase inhibitors   Orthene TT&O (acephate), DuraGuard (chlorpyrifos), Mesurol
(methiocarb)

2 GABA-gated chloride channel
antagonists

  Floramite (bifenazate)

3 Sodium channel modulators   Talstar GH (bifenthrin), Decathlon (cyfluthrin), Mavrik
(fluvalinate), Pyreth-   It (pyrethrins)

4 Acetyl choline receptor
agonists/antagonist

  Marathon (imidacloprid), Tristar (acetamiprid), Flagship
(thiametoxam)

5 Acetyl choline receptor modulators   Conserve (spinosad)
6 Chloride channel activators   Avid (abamectin)
7 Juvenile hormone mimics   Preclude TR (fenoxycarb), Distance (pyriproxyfen), Enstar II (s-

kinoprene)
8 Unknown mode of action

(fumigants)
  Not available for greenhouse use

9 Unknown mode of action (feeding
blockers)

  Endeavor (pymetrozine)

10 Unknown mode of action (mite
growth inhibitors)

  Hexygon DF (hexythiazox), TetraSan (etoxazole)

11 Microbial disrupter of insect midgut
membranes

  DiPel (Bacillus thuringiensis Kurstaki), Gnatrol
(Bacillus  huringiensis Israelensis)

12 Disrupters of ATP formation   Vendex (fenbutatin-oxide)
13 Disruption of H proton gradient   Pylon (chlorfenapyr)
14 Inhibition of magnesium stimulated

ATPase
  Not available for greenhouse use

15 Inhibit chitin biosynthesis   Adept (diflubenzuron), Pedestal (novaluron)
16 Inhibit chitin biosynthesis

(Homoptera)
  Not available for greenhouse use

17 Inhibit chitin biosynthesis (Diptera)   Citation (cyromazine)
18 Ecdysone agonist/disruptor   Confirm (tebufenozide), Azatin (azadirachtin)
19 Octopaminergic agonist   Not available for greenhouse use
20 Site II electron transport inhibitors   Not available for greenhouse use
21 Site I electron transport inhibitors   Sanmite (pyridaben), Akari (fenpyroximate)
22 Voltage dependent sodium channel

blocker
  Not available for greenhouse use
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