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Peachpotato aphid, Myzus persicae

AHighly polyphagous

AParthenogenetic on field crof

ASexual cycle on peach




Seasonal dynamics dfl. persicaeon host plants in the UK
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Resistance mechanisms IN. persicae

Overproducedarboxylesterasgc4/FE4)
S, R1, R2 and R3 oOphenotype
- organophosphatesjonomethylcarbamates

Modified acetylcholinesterase
MACE (S431F)
- dimethylcarbamategpirimicarb)

Modified voltagegated sodium channel
Kdr (L1014F), Supekdr (M918T or M918L)
- pyrethroids
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Dynamics of the MACE and Knockdown resistance
mechanisms in fieldaughtM. persicaen the UK
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Resistance mechanisms IN. persicae

Mechanism Potential
dgenotype

Overproducedarboxylesterasgc4/FE4)
S, R1, R2 and R3 oOphenot y43e56
- organophosphatesjonomethylcarbamates

Modified acetylcholinesterase
MACE (S431F) 3
- dimethylcarbamateg§irimicarb)

Modified voltagegated sodium channel

Kdr (L1014F), Supekdr (M918T or M918L) 18(?)
- pyrethroids
Total possible multlocusgenotypes 216(7?)

But very few of these possible combinations have been found!



What drives these dynamics?

Insecticide use MUST play an important role

BUT

genotypic variation is extremely limited, and
resi stance dynamics cano
patterns of insecticide use

Something else is going on!



Temporal changes in clonal composition
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Clones 0006 and o0P6®6
locus resistance genotype:

Overproduceaarboxylesterase R1
MACE S431F/+

Knockdown resistance MO18L/+

This genotype accounts for 8®0%
of all individuals in the UK



In aparthenogenetispecies:

A Resistance genes appear in a particular clonal background and
cannot transfer to a new one other than by recurrent mutation or
sexual recombination i n.anothe

A Dynamics of resistance depends on an interplay of insecticide
use and overall competition between clones in the face of other
environmental challenges (overwintering, host ragige

A Resistance genes present in a highly competitive clonal
background (e.g. 0006 and O0PO)
Irrespective of what insecticides are being used. This greatly
limits opportunities for managing resistance

A New resistance genes (e.g. ones confemagwnicotinoid
resistance) can still invade, but competition with existing clones

may limit their ability to establish and spread.



Neonicotinoid resistance inMyzuspersicae- 2011
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Grain aphidSitobionavenae

A Major pest on wheat
A Adult size 1.3 3.3mm

A Majority of population spends
entire year on cereals and gras

A Colonies of wingless aphids develop on leaves and
emerging ears

A Direct damage via feeding and indirect damage via
transmission of plant viruses

A Autumn migrants infest winter cereals and grasses



Life cycle of S.avenae
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Haplodiploidyin arthropods
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T _ _ Tetranychusirticae
Frankliniella occidentalis
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Dominancevs haplodiploidy

Female Male



Haplodiploidyin arthropods
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IRM In cotton In Arizona
Statewide Cotton Sprays

ﬂ

Whitef ly . Pink bollworm . Lygus bugs

Need for IPM Strategy!
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IRM In cotton In Arizona
Selective approaches introduced

Whitef ly . Pink bollworm . Lygus bugs Other

>4 : /1 IGRs, Bt cotton & AZ IPM plan
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Resistance conferred by a mitochondrial gene



