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Beneficial insects Herbivores

Pollinators
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Induced resistance

Phloem
feeders
Aboveground
Belowground Beneficial microbes
Rhizobia Endophytic fungi
Nutrient allocation
PGPR PGPF Plant defenses
Root exudates
TRENDS in Plant Science
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Top 10 resistant arthropods, based on the number of unique active ingredients for
which resistance has been reported and the number of cases reported (Whalon et al.,

2008).
Species Taxonomy Pest MNo. active  Cases
type ingredients
Tetranychus urticae  Acari: Tetranychidae Crop a2 367
Plutella xylostella Lepidoptera: Plutellidae Crop 81 437
Myzus persicae Homoptera: Aphididae  Crop 73 320
Leptinotarsa Coleoptera: Crop 51 188
decemlineata Chrysomelidae
Musca domestica Diptera: Muscidae Urban 47 195
Blattella germanica Blattodea: Blattellidae Urban 43 213
Boophilus microplus  Acari: Ixodidae Lifestock 43 151
Helicoverpa armigera Lepidoptera: Noctuidae  Crop 42 608
Bemisia tabaci Homoptera: Aleyrodidae Crop 42 281
Panonychus ulmi Acari: Tetranychidae Crop 42 181
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The development
of resistance

. @‘\ First generation
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First generation exposure to a
pesticide will leave only a few
resistant organisms.

@\ Later generation

As the genetic trait for
resistance is passed from
generation to generation,
the product become less
effective, killing fewer target
species..
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