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Peach-potato aphid, Myzus persicae 

Å Highly polyphagous 

Å Parthenogenetic on field crops 

Å Sexual cycle on peach 
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Seasonal dynamics of M. persicae on host plants in the UK 

OSR 

Beet 

Lettuce 

Ornamentals 

Potatoes 

Brassicas 



Resistance mechanisms in M. persicae 

Overproduced carboxylesterase (E4/FE4) 

 S, R1, R2 and R3 óphenotypesô 

 - organophosphates, monomethyl carbamates 

Modified acetylcholinesterase 

 MACE (S431F) 

 - dimethyl carbamates (pirimicarb) 

Modified voltage-gated sodium channel 

 Kdr (L1014F), Super-kdr (M918T or M918L) 

 - pyrethroids 
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MACE kdr *No kdr data 

* * 

Dynamics of the MACE and Knockdown resistance 

mechanisms in field-caught M. persicae in the UK 

Mostly L1014F +/- M918T Mostly M918L only 



Resistance mechanisms in M. persicae 

Potential 

ógenotypesô 

Overproduced carboxylesterase (E4/FE4) 

 S, R1, R2 and R3 óphenotypesô 

 - organophosphates, monomethyl carbamates 

4 

Modified acetylcholinesterase 

 MACE (S431F) 

 - dimethyl carbamates (pirimicarb) 

3 

Modified voltage-gated sodium channel 

 Kdr (L1014F), Super-kdr (M918T or M918L) 

 - pyrethroids 

18(?) 

Total possible multi-locus genotypes 216(?) 

But very few of these possible combinations have been found! 

Mechanism 



What drives these dynamics? 

Insecticide use MUST play an important role 

BUT 

genotypic variation is extremely limited, and 

resistance dynamics canôt be readily related to 

patterns of insecticide use  

Something else is going on! 



Temporal changes in clonal composition 



Clones óOô and óPô share the same multi-

locus resistance genotype: 

Overproduced carboxylesterase  R1 

This genotype accounts for 80-90% 

of all individuals in the UK 

MACE      S431F/+ 

Knockdown resistance   M918L/+ 



In a parthenogenetic species: 

ÅResistance genes appear in a particular clonal background and 

cannot transfer to a new one other than by recurrent mutation or 

sexual recombination in another part of the speciesô range. 

ÅDynamics of resistance depends on an interplay of insecticide 

use and overall competition between clones in the face of other 

environmental challenges (overwintering, host range etc). 

ÅResistance genes present in a highly competitive clonal 

background (e.g. óOô and óPô) can persist at high frequencies 

irrespective of what insecticides are being used. This greatly 

limits opportunities for managing resistance. 

ÅNew resistance genes (e.g. ones conferring neonicotinoid 

resistance) can still invade, but competition with existing clones 

may limit their ability to establish and spread.  



Neonicotinoid resistance in Myzus persicae - 2011 

Green ï SS 

Orange ï SR 

Red - RR 



Grain aphid, Sitobion avenae 

ÅMajor pest on wheat 

ÅAdult size 1.3 - 3.3mm 

ÅMajority of population spends                                             
entire year on cereals and grasses 

ÅColonies of wingless aphids develop on leaves and 
emerging ears 

ÅDirect damage via feeding and indirect damage via 
transmission of plant viruses 

ÅAutumn migrants infest winter cereals and grasses 

 



Life cycle of S. avenae 

Image from HGCA 

website 



Haplodiploidy in arthropods 

Bemisia tabaci 

Tetranychus urticae 
Frankliniella occidentalis 

http://uk.wrs.yahoo.com/_ylt=A0WTf21mjBpLom4AgplNBQx.;_ylu=X3oDMTBpZm5udGl1BHBvcwM1BHNlYwNzcgR2dGlkAw--/SIG=1ha1b19bb/EXP=1260117478/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=frankliniella+occidentalis&ei=UTF-8&rd=r1&fr=yfp-t-702-s&fr2=tab-web&w=696&h=516&imgurl=plante-doktor.dk/frankliniella2.jpg&rurl=http://plante-doktor.dk/trips.htm&size=91k&name=frankliniella2+j...&p=frankliniella+occidentalis&oid=841be82709f939c6&fr2=tab-web&no=5&tt=156&sigr=111jmqcm1&sigi=113h8a3fk&sigb=13muude8u


Female Male 

Dominance vs haplodiploidy 



Haplodiploidy in arthropods 

Bemisia tabaci 

Tetranychus urticae 
Frankliniella occidentalis 

http://uk.wrs.yahoo.com/_ylt=A0WTf21mjBpLom4AgplNBQx.;_ylu=X3oDMTBpZm5udGl1BHBvcwM1BHNlYwNzcgR2dGlkAw--/SIG=1ha1b19bb/EXP=1260117478/**http:/uk.images.search.yahoo.com/images/view?back=http://uk.images.search.yahoo.com/search/images?p=frankliniella+occidentalis&ei=UTF-8&rd=r1&fr=yfp-t-702-s&fr2=tab-web&w=696&h=516&imgurl=plante-doktor.dk/frankliniella2.jpg&rurl=http://plante-doktor.dk/trips.htm&size=91k&name=frankliniella2+j...&p=frankliniella+occidentalis&oid=841be82709f939c6&fr2=tab-web&no=5&tt=156&sigr=111jmqcm1&sigi=113h8a3fk&sigb=13muude8u
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Whitef ly Pink bollw orm Lygus bugs Other

Statewide Cotton Sprays  

Need for IPM Strategy!  

IRM in cotton in Arizona  
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Whitef ly Pink bollw orm Lygus bugs Other

Selective approaches introduced  

IGRs, Bt  cotton & AZ IPM plan  

Flonicamid introduced  

Ellsworth et al. 2011 

IRM in cotton in Arizona  



Resistance conferred by a mitochondrial gene 


