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PB Resistance Monitoring Poster 2015

IRAC Coleopteran Working Group “
IRAC’ Pollen Beetle Resistance Monitoring 2014

Insecticide Resistance Action Committee www.irac-online.org

Introduction and Background 2014 2012-14

Pyrethroxd resistance has been recorded in European popuations of the pollen beetle Neoaicotings ibile —— Neonicotinoid susceptibility monitoring:
(Medgethes aeneus) since 1999, when it was first reported in Easten France The IRAC |(oun:;:“sust(::l;:’;:yuv:ommnm. Mefigethes geneus
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Coleoptera WG — Methods update

Insecticide Resistance Action Committee
www.irac-online.org

IRAC Susceptibility Test Methods Series Method No: 025
Version: 2 (March 2014)

Vials can be stored at -20°C for maximum 1 month. Don’t not store and ship vials at room

M temperature.

Method: < IRAC No. 025 >
Status: Approved

Folen pecte
Species Stage: Adults

Product Class: Organophosphates
Comments:

IRAC



Coleoptera WG — Methods update

\C " R IRAC Method 021 v3.3 (Updated)

IRAC Susceptibility Test Methods Series e
Varsion:
Detils:
Method. IRACNo. 021
Statu: Appraves
Spedes: Pollen Beetie (Maiigethes oeneus]
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Coleoptera WG — New method

Insecticide Resistance Action Committee
www.irac-online.org

>
IRAC Susceptibility Test Methods Series Method No: 031
Version: 1.0 1) Susceptible: mortality at 0,015 pg/cm?® =100%
2) Decreased susceptibility: ~ mortality at 0,015 pg/cm?® between 90 and 100%
Details: 3) Resistance suspected: mortality at 0,015 pg/cm? < 90%, or at 0,0375 pg/cm?® < 100%
et
Status: Approved

Rape stem weevil (Ceutorhynchus napi)

Cabbage seedpod weevil (Ceutorhynchus obstrictus)

Cabbage stem weevil (Ceutorhynchus pallidactylus)

Species: Cabbage stem flea beetle (Psylliodes chrysocephala)
) Flea beetles (Phyllotreta spp.)

(For the pod midge Dasyneura brassicae a different

approach should be used)
Species Sta Adults
v~ Photograph: Courtesy of Udo
Product Class: Synthetic pyrethroids (IRAC MoA 3A) Heimback

Comments: The method was developed by Julius Kiihn-Institut (JKI). It is currently being widely used in Germany
for monitoring sensitivity of flea beetle and weevil species in oilseed rape to synthetic pyrethroids. This method is

suitable for Resistance Monitoring and also for Susceptibility Baseline provided that additional rates/replicates are
tested to obtain LD50 values.
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Coleoptera WG — CSFB kdr monitoring
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Cabbage stem flea beetle (Psylliodes ssp.)

Transmembrane domain Il
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kdr mutations in the sodium channel
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Insecticide Resistance Action Committee

eConnection

About Thus Issue

This s & single topic RAC aConnection 15 edvise o the p opicg with p
mwuw.—mmuwmmmwammam
wd duce the

chance of further reshitance developing.

Cabbage stem fiea beetie (CSFB), Py rysocephaia -
The cabbege stem fles Beetie (Pnliodes chrnsocephals) b an
Important Ewropean pest of winter cliseed mpe, amacking plants from
their emergence 10 the shooting stage. Pyrethecld Insecticides have
been heavily relled upon for the contral of this pest for 30 years, with
wery few slternative modes of ection svallable. Howsver & second
coenrstons and maode of action for s susteinebie comrol included

eed by ohd which were
recently sestricted by the BU by Bansning el e in Sowering and
bee-attractive crozs ke cilseed rape.

10 recent yeary, there has been an increase In the number of reports of
the reduced parformance of pyrethrold Imecticides againt tis pest In
Germary, Denmark and the United Kingdom. The flest confimed case
of reduced pyrethecid suscapebiity In cabbege stem fles bestle was
reported In northermn Germany during 2008 Subsequent studies have confirmed thet the reduced susceptibility ks
associated with o kdr (L1014F) serget shie reshitance mutation, wihich s also common In other pyrethrold resiitant insect
et Ahough the LIOIEF mutstion hes besn demoratrated 10 oy have & lasited Impact on the efMcacy of
Pyrethecids In this species (3020 fold reduction in activity), it sssocistion with the seduced performance of pyretheoids In
the feld suggests Sat under less then esl conditions, the reslitance could affect residusl sctMity and sesult n &
Sgnificant ks In bestie control.

in 2034 the Action DRAC) ssarsed & progeem to g the
umauwumumau&._ummmhmu
rvey shio for ®a pr nd y of the MO1ET seperhdr mutstion. The MILST mutetion s
mmmwwummm‘-muumnmmum
e fes bestie.

The first resuies indicats o low frequency of the L1014F mutetion In E Ewrcpe [Cooch Repubiic & Poland) where there
have Been no significent of reduced However, in northem & exitern Gerssary,
muuwmumnmhmmmwdmmwu
corneapond with the areas of the UK and Germany where cbservations of reduced pyrethecld activity have been repored,
The MILET supes y of the d In E
m»uuumm-oudmhmmmmumumduw
rtation a4 the only seported Meld effcacy ageirt cabbage stem fies bestle, the
mammmmmmunwdum_.-. send
provided an ol for In terms of sarly season protection of young seedings
from fles bestle attack, Their recent Ban ks llsly 10 have strong implications for cilseed rape production and without any
dection pressure and possibly the of

bmmwgumumummmnuumnm
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Cabbage Stem Fiea Beetle - Pest Management Guidelines

o In some cases B early sowing of ofl eed rape allows the plants 1o sulliclently Sevelop 30 that they are leis
susceptivle to adult and lervel demage. Higher seeding density may compenaate for plant los dus to stem fles
Bestle amack.

* Whare pouible rotate Insecticides with diffesent mode of sction (IRAC made of sction dessification groups). In
segions where only ane mode of sction Is svalisbie, the wse of Insecticides should be sarictly minisized to reduce

the ik of restitance develcprmant.
 Nwwys folow brsectikfe use gubdelnes, os cuined by the

Aways use the ded lebel

rates and weter volumes (ssisimunm 2000/ha).

* Onlyspply n -t ragh defined pest

¢ adult »

* Yellow warter traps Burfed in the soll Betwesn plants can be uied
sutusn. Larvas can be by
Tarves of galleries.

“aa—n“muwd

* The effectiveness of Inecticides spplled ageinat adult Besties can be cptimised by making spplications lats In
the afterncon, s during this Bime adult besties can often be found on the upper part of the plant and are

s Mh‘ mmnmuwummuum
Wialy 10 be by d selecrion pressure.
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Insecticide Resistance Action Committee

Introduction

Leptinotarsa decemlineata is a common pest of potato, but
also eggplant, tomato, pepper and tobacco. It is an important
pest in North America, Europe and expanding its range in to
various parts of Asia, most significantly in China and Iran .

The adults appear from hibernation in May, feed on young
leaves, mate, and then start with oviposition. Each female lays
eggs in clusters on the undersides of leaves. The larvae hatch
3-14 days later. There are 4 larval instars over a period of 2-4
weeks before the larvae drop to the soil to pupate. Pupation
lasts a further 2-3 weeks, before the new adults emerge from
the ground. There are usually 1-3 generations each year, with
adults overwinter in the soil.

Treatment with insecticides has been the primary control
option for growers either through tuber or foliar applied
treatments. Timing of foliar insecticide applications are best
targeted against small larvae for most effective control, with
1-2 foliar applications normally required per season.

Potato plants can withstand 20-30% foliage loss without
impact on potato vyields, so it is often not necessary to apply
insectiocides unless one or more beetle per plant is observed.

Crop rotation and early/late planting can be used to reduce
beetle populations, whilst covering the soil surface with straw-
mulch has also been demonstrated as being an effective
technique for reducing beetle pupation.

There are also a number of natural and biological control
methods which can help to manage L. decemlineata
(paricularly larvae), including pathogenic fungi (e.g. Beauveria
bassiana), predatory bugs, carabid beetles and parasitic wasps.

Resistance Management

olorado Potato Beetle

(Leptinotarsa decemlineata)

DRAFT v3 31/03/16

Resistance Status

Insecticide resistance to modern insecticides has been recorded in the
Colorado potato beetle since the early 1950‘s, when resistance to
organchlorine insecticides was found in the USA and Europe.

During the 1970 to the mid-1990’s carbamate, organophosphate
(Group 1) and pyrethroid (Group 3) insecticides were widely used in
both North America and Europe for potato beetle control. In some
areas of the USA over-use resulted in resistance to all chemical
insecticide options available. Resistance to carbamate, organophsphate
and pyrethroid insecticides were also reported in Europe, albeit more
sporadically than in North America. Although selection pressure was
subsequently reduced, the use of group 1 and group 3A insecticides
should only be considered with caution and knowledge of the local
resistance situation. Resistance to Group 1 & 3 insecticides has been
associated with a number of different resistance mechanisms, including
enhanced metabolism and target site insensitivity. In the cases of
enhanced metabolism there is some evidence to suggest cross-
resistance amongst the chemical classes and therefore rotation
amongst these MoA groups alone is not recommeded.

Resistance to the neonicotinoid insecticides (Group 4A) was first
reported five years after registration in the USA. Subsequent reports of
resistance have been made across several US states and Canada,
however issues are much less prominent in Europe. Although the
performance of Group 4A insecticides can not be assured in several
regions in North America they may still provide a useful tool in pest
management, especially as they can be used as either foliar treatments
or systemic tuber treatments. It is recommended to monitor the
performance of these products and consult with local crop advisors on
their use.

There have been limited reports of resistance to other insecticides
registered for the control of Colorado potato beetle, including

appear to be limited to localised occurences.

Table 1: Insecticide modes of action which are registered for the control of CPB and known resistance.
(Not all insecticides groups will be registered for use in all regions and crops. The likely absence of any insecticides belonging to a
MoA group within a region is indicated by a grey box. Consult with local advisors to confirm product availability)

.. . North  Europe &
MoA Group Insecticide Chemistry P Asia
1A Carbamates XXX XXX
Acetylcholinesterase inhibitors
1B Organophosphates XXX XXX
2A Cyclodiene organochlorines| XXX XXX
GABA gated chloride channel blockers s & "
2B Phenylpyrazoles (Fiproles)
Sodium channel modulators 3A Pyrethroids XXX XX
Nicotinic acetylcholine receptor competitive 4A Neonicotinoids XX X)
modulators
Nicotinic acetylcholine receptor N
allosteric modulators 5 Spinosyns (X)
Glutamate-gated chloride channel allosteric 6 Avermectins )
modulators
Microbial disruptors of insect midgut . Lo
membranes 11A Bacillus thuringiensis (X)
Nicotinic acetylcholine receptor channel . .
blockers 14 Nereistoxin analogues X
Inhibitors of chitin biosynthesis, type 0 15 Benzoylureas
Moulting disrupter: Dipteran 17 Cyromazine
Mltochondrlal. C-! e.lectron transport 21A MET! insecticide
inhibitor
Voltage-dependent sodium channel blockers| 22A Indoxacarb
Ryanodine receptor modulators 28 Diamides (X)
Azadirachtin
Compounds of unknown mode of action UN
Cryolite
XXX = WIteSpread TepoTTs of T XX =T \C& TEPOTTed I SEVeTat OCations, X = T50tated TNSTances of TeSIStante, (X] = Tare Cases

of resistance, no entry = unknown. The information presented in this table is based on peer-reviewed published reports of field collected

of L dec

being isolated at a specific time and location before being tested for insecticide susceptibility.

Insecticide resistance is a dynamic process, and therefore, the information provided may not exactly reflect the current status of

insecticide resistance in all countries or locations.

It is recommended that the rotation of effective insecticides with different modes of action are used to provide insect control, whilst at the same time reducing the risk of insecticide resistance
development. The following should be considered when designing a control programme for Colorado potato beetle:

Plan ahead. Determine when in a typical season insecticide applications are likely to be needed and plan for the rotation of insecticides with different modes of action, avoiding the
consecutive use of products belonging to the same mode of action group (including seed treatments). Plan for contingencies in case extra applications are needed due to untypical pest
infestations. Consider the presence of other insect pests that may occuring in the crop and require insecticide treatments.
Determine which insecticides are most effective for controlling each pest during each application timing. If the presence of other pests which overap with Colorado potato beetle, consider
using pest specific insecticides rather than broad spectrum insecticides, which may increase unnecessary resistance selection pressure for either or both pests.

Evaluate the current insecticide resistance situation in the area (consult local crop advisors and experts). Avoid using insecticides already affected by resistance where possible.
Consider the impact of the insecticides on non-target arthropds and natural predators, especially during early season applications, where maintaining natural predators can reduce the need

for later sprays.

Consider planting the crop at different timings to avoid peak pest pressure, use straw-mulch to reduce beetle populations and consider the use of biological control agents.
Always follow insecticide label instructions for application timings, volumes and concentrations.

This poster is for educational purposes only. Details are accurate to the best of our knowledge but IRAC and its member companies cannot accept

IRAC document protected by © Copyright. Further details may be found at www.irac-online.org

Poster designed and produced by the IRAC Coleoptera WG, April 2016 Photograph credit to Ralf Nauen.

Susceptibility

Mo sitert g of Colorado potato
beetle and other leaf feeding coleoptera
and lepidoptera can be conducted by
using leaf dip assays, as described in the
IRAC approved method No. 007.

Further details on this methodology and
other susceptibility monitoring methods
can be found on the IRAC website:
www.irac-online.org

CropLife Y




OSR IRM trifold — under revision

Oilseed Rape Pest

Resistance Management

IRAC

Insect pests of

Iseed rape

Pollen Beetle
(Meligethes aeneus)

Pollen beetles are considered to
be one of the most important
pests of oilseed rape.

Although there are a number of species associated with the
pollen or blossom beetle complex, but it is Meligethes
@eneus that is considered the most critical pest. Adult beetles
emerge from hibernation during the early spring before
moving into oilseed rape fields. The adult beetles bi I

Stem Flea Beetle
(Psylliodes chrysocephala)

Flea beetles are an important
pest of young oilseed rape
seedlings.

Several species of flea beetlescan be considered to be pests.
of oilseed rape, including the turnip flea beetle
(Phyliotreta atra),and the striped flea beetle (Phyllotreta
striolata) but it is the cabbage stem flea beetle [Psylliodes

holes into the developing buds into which the females lay
their eggs. The damage caused by the adults and
subsequently by the larvae which develop inside the buds
can prevent flower and eventuzl pod formation. The damage
to oil yields can be signi ifbeetle i is
high. The beetles are found across the oilseed rape growing
regions of Northern, Central and Eastern Europe.

Resistance to pyrethroids has been reported in thisspecies
since 1999. Initial reportssuggest that pyrethroid resi:

chr )that is the most widesp and important
species. Adult beetles willattack young oilseed rape
seedlings in autumn, feeding on the plant leaves. Larvae also
emerge for eggs laid by the adults in the soil and then
burrow into the stem of the young seedling. Cabbage stem
flea beetles are most abundant in centraland northern
Europe, but they can also be found in other parts of Europe
3longside other flea beetle species. The damage arecaused
by the adults and larvae

first occurred in North East France and over the following
years has spread to other countries in Europe.

Changes in the py: i beetle Ik
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There is currently no evidence
to suggest that pollen beetles.

have developed resistance to ey
H e Sassncaten
any of the other =
modes of action regi for Pyrathioids oun
the control of pollen beetle in i
T Pyme vazing oup.
Europe, however of [Ismaes Erouni:

these control options may differ
between individual countries.
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Py i i was firstreported in populationsof
cabbage stem flea beetle in 2008. Although resistance is not
i to be as wi orasi aswith
pollen beetle, resi: i have been i i in

the UK, France & Germany in 2014 and 2015.

In many countries there are no registered alternatives to

The rape winter stem weevil [C.picitarsis) parfers to target
young rape plants during the winter. Eggs |aid on the plant
hatch during autumn and feed in the young plant stems. This
species is most common in France, Germany and the UK.

Pyrethrmd resistantindividuals of all four species have been

infield i from various partsof
Europe. Currently resistance doesnot appear to be
widespread, but care should be taken when utilising
pyrethroid insecticides.

Summer & Winter Aphids
(Myzus persicae) &
(Brevicoryne brassicae)

The green peach aphid (Myzus persicae) can attack young
oilseed rape plantsin the autumn. Although they do little
damage by direct attack, they are the primary vector for
Turnip Yellows Virus (TuYV). The green peach aphid has
developed resistance to many ofthe insecticidesused for its
control. py , carl

are wi in Europe and care should
be taken in their use.

The mealy cabbage aphid (Brevicoryne brassicae) can

Py icides. In
or neonicotinoid insacticides (foliar) may be available as
emergency registrations.

Stem & Seed Weevils
(Ceuthorhynchus spp.)

The majority of the stem and seed
weevils are active from early
spring through to the summer.

The main species of oilseed rape weevilsincludethe cabbage
stem weevil [C.pallidactylus) and the rape stem weevil
(C.napi) which both emerge from hibernation in springto lay
eggs on the oilseed rape plant and the resultant larvae
tunnel into the plant stem. Adult cabbage seed weevil
(C.obstrictus) cause more significant damage to the seed
pods either by direct feeding or creating entry points for pod
midges. Pyrethroid resistance (kdr) of this specieshas been
sown in France and Germany.

be found in spring and summer. Although direct
damage is rare, large populations can damage seed
development.

\/ = Brassica Pod Midge
s

(Dasineura brassicae)

Brassica pod midges lay their
egss preferably in the holes
created by seed weevils.

The eggs quickly hatch into larvae, which feed inside the pod
on the developing seeds. There are usually two or more
generations per year. Attacked pods open before ripening
and the seeds are lost.

There is no recorded evidence of pod midges developing
resistance to insecticides.

IRAC
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Coleoptera WG objectives
(to be updated soon)

TEAM OBJECTIVES:

To expand the remit of the team to include prioritised activties against a wider range of
coleoptera pests.

To provide researchers, validated methods for measuring the susceptibility of
coleopteran pests.

To provide summarised information to growers and influencers on available control
options and strategies for controlling key coleoptera pests (posters, leaflets, etc).

To co-ordinate oilseed rape coleoptera sensitivity monitoring in European oilseed rape
crops, using validated methodologies.

To provide oilseed rape pest sensitivity information to growers and regulators, so that
informed decisions on oilseed rape pest control and resistance managment can be
made.
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