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SUMMARY

IRAC	  SPRING	  MEETING
Another	  successful	  IRAC	  
Interna2onal	  mee2ng	  held	  at	  
CropLife	  in	  Brussels	  with	  Dr.	  	  Ralf	  
Nauen	  re-‐elected	  as	  Chairman	  
for	  2011/12.

NEW	  EDUCATIONAL	  RESOURCES	  
FROM	  IRAC
IRAC	  con2nues	  to	  update	  and	  
generate	  new	  resources.	  See	  
details	  of	  new	  posters,	  
suscep2bility	  test	  methods	  and	  
updates	  to	  the	  MoA	  
Classifica2on.

SPOTLIGHT	  ON	  NEW	  
RESISTANCE	  RESEARCH
A	  new	  feature	  for	  the	  
eConnec2on	  is	  a	  quarterly	  
overview	  of	  recent	  research	  and	  
reports	  on	  insec2cide	  resistance	  
appearing	  in	  journals.

IRM	  IN	  S.E.	  ASIA
IRAC	  providing	  IRM	  educa2on	  in	  
S.E.	  Asia.

NEWS	  SNIPPETS	  
Update	  on	  ongoing	  IRAC	  
ac2vi2es	  and	  upcoming	  
conferences	  and	  symposia.
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About	  This	  Issue

Welcome	   to	  another	  IRAC	  eConnec<on	  newsle?er,	  now	  with	  a	  new	  format.	  As	  always,	  
we	   try	   to	   bring	   you	   interes<ng	   and	   informa<ve	   ar<cles	   about	   the	   work	   of	   IRAC	   and	  
keep	  you	  updated	  on	  developing	  insec<cide	  resistance	  issues	  around	  the	  world.

In	  this	  issue	  we	   report	  on	  the	  46th	  IRAC	  Interna<onal	  Mee<ng	  and	  provide	  updates 	  on	  
new	  resources	  and	  publica<ons	  from	  the	  IRAC	  MoA,	  Public	  Health	  and	  Methods	  Teams.	  
We	  also	  spotlight	  some	  of	  the	  recent	   resistance	  ar<cles	  that	  have	  appeared	  in	  journals	  
over	  the	   last	  few	  months	  along	  with	  the	  usual	  summary	  of	  IRAC	  ac<vi<es	  and	  details 	  of	  
upcoming	   conferences	  and	  symposia.	   IRAC	   has	  been	  busy	   providing	  IRM	  educa<on	   in	  
S.E.	   Asia	   and	   we	   provide	   an	   update	   on	   recent	   workshops	   in	   Thailand	   and	   the	  
Philippines.

Remember,	  if	  you	  have	  any	  news	  or	  resistance	   topics	  of	  interest,	  please	  let	  us	  know	  so	  
that	  we	  can	  inform	  others	  in	  the	  IRAC	  Network.	  We	  hope	  you	  enjoy	  the	  issue.

www.irac-online.org

46th	  IRAC	  InternaConal	  MeeCng

IRAC	   Interna<onal	   held	   their	   46th	   Interna<onal	   Mee<ng	   in	   the	   CropLife	   offices	   in	  
Brussels	   this	  year.	   	  It	  was	  our	  biggest	   ever	  mee<ng	   with	  46	  par<cipants	  represen<ng	  
the	   15	   IRAC	   Execu<ve	   Member	   Companies,	   as	   well	   as	   visitors	   from	   the	   European	  
resistance	  ac<on	  groups 	  and	  many	  other	  IRAC	  representa<ves	  from	  around	  the	  world.	  
The	   mee<ng	   consisted	   of	   a	   mixture	   of	   concurrent	   IRAC	   working	   group	   sessions,	   a	  
mee<ng	   of	   the	   Execu<ve	   Commi?ee	   and	  an	   Interna<onal	   review	   day.	   There	   was	  an	  
excellent	   exchange	   of	   informa<on	   with	   around	   40	   presenta<ons 	  made	   during	   the	  
course	  of	  the	   4	  days 	  of	  mee<ngs.	  In	  addi<on	  the	   2011/12	  goals	  and	  objec<ves	  for	  the	  
various	  IRAC	  working	  groups	  were	  discussed	  and	  agreed.

The	  IRAC	  Interna<onal	  Elected	  Officers	  were	  unanimously	  re-‐elected	  for	  a	  further	  year:

Chairman:	  Ralf	  Nauen,	  BayerCrop	  Science
Treasurer:	  Nigel	  Armes,	  BASF
Deputy	  Chair:	  Russell	  Slater,	  Syngenta
Deputy	  Chair:	  Jonathan	  Henen,	  Makhteshim	  Agan

IRAC	  Annual	  Interna-onal	  Mee-ng,	  Brussels	  2011

http://www.irac-online.org
http://www.irac-online.org
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Spotlight	  on	  recent	  InsecCcide	  Resistance	  ArCcles	  in	  PublicaCons
A	   shi]	   in	   neonico<noid	   sensi<vity	   was	   reported	   in	   co?on	   aphid	   (Aphis	   gossypii)	  
popula<ons	   collected	   from	   Australian	   co?on	   [1].	   Although	   the	   observed	   shi]s	   in	  
sensi<vity	  could	  be	  considered	  small,	   they	  are	  associated	  with	  field	  failures	  of	  the	  related	  
neonico<noid	   products.	   Likewise	   significant	   varia<ons	   in	   neonico<noid	   and	  
organophosphate	   suscep<bility	   has	   also	   been	   observed	   in	   adult	   Asian	   citrus	   psyllid	  
(Diaphorina	   citri)	   collected	   in	   Florida,	   USA	   [2]	   These	   are	   the	   first	   reported	   cases	   of	  
resistance	   to	  this 	  class	   of	   chemistry	   for	   this	   invasive	   pest.	   A	   muta<on	   of	   the	   nico<nic	  
acetylcholine	   receptor	   associated	  with	   neonico<noid	   resistance	   in	   field	   popula<ons	   of	  
agricultural	   pests 	   is	   also	   reported	   for	   the	   first	   <me	   [3].	   Green	   peach	   aphids	   (Myzus	  
persicae)	  collected	  from	  peach	  orchards	  in	  France	   demonstrated	  high	  levels	  of	  resistance	  
to	  neonico<noid	   insec<cides,	   with	  resistance	   which	  was	  associated	  with	   a	   single	   point	  
muta<on	  in	  the	  loop	  D	  region	  of	  the	  nAChR	  β1	  sub	  unit.	  
	  

Insec<cide	   resistance	   in	   rice	   planthoppers	   con<nues	   to	   be	   a	   major	   concern	   in	   Asia.	  
Although	   the	   brown	   planthopper	   (Nilaparvata	   lugens)	   has 	   been	   the	   main	   subject	   of	  
study,	  the	  small	  brown	  planthopper	  (Laodelphax	  striatellus)	  is	  also	  a	  major	  pest.	  Japanese	  
immigrant	  popula<ons	  of	   this	  species	  of	  planthopper	  were	  analysed	  for	   their	   insec<cide	  
suscep<bility	   in	   2008	   [4]	   and	   although	   suscep<bili<es	   varied	   amongst	   popula<ons,	  
resistance	  to	  fiprole	  and	  neonico<noid	  insec<cides	  were	  observed	  both	  separately	  and	  in	  
combina<on	  within	   individual	   popula<ons.	   In	   a	   separate	   study	   [5]	   fiprole	   resistance	   in	  
this	  species	  has 	  been	  associated	  with	  an	  A2’N	  point	  muta<on,	  which	  had	  previously	  been	  
documented	  in	  whitebacked	  planthopper	  (Sogatella	  furcifera).

The	   control	   of	   the	   diamondback	   moth	   (Plutella	  xylostella)	   has	   long	   been	   an	   issue	   for	  
growers	  globally	  and	  this	  is	  demonstrated	  by	  recent	  studies	  of	  insec<cide	   suscep<bility	  in	  
the	   Guangdong	   province	   of	   China	   [6]	   and	   Pernambuco	   state	   in	   Brazil	   [7	   &	   8].	   In	  
Guangdong	   province,	   although	  suscep<bility	  varied	   amongst	   the	   popula<ons	  collected,	  
high	   levels	  of	  resistance	   were	   observed	  for	   all	   the	   insec<cide	   chemistries	  tested	  in	  the	  
study	   (avermec<n,	   diacylhydrazine,	   chlorfenapyr	   and	   carbamate).	   Similar	   observa<ons	  
were	   made	   in	   selected	  popula<ons	  of	   the	  moth	   in	  Brazil,	   with	  high	  levels	  of	   resistance	  
reported	  for	  benzoyl	  urea,	  avermec<n,	  pyrethroid	  and	  indoxacarb	  insec<cides.
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New	  MoA	  ClassificaCon	  
Booklet
The	   second	   edi<on	   of	   the	   MoA	  
mini-‐booklet	   has	   just	   been	  
printed	   and	   copies	   are	   now	  
available	   for	   distribu<on.	   The	  
booklet	   is	  based	  on	  the	   recently	  
updated	   IRAC	  MoA	   Classifica<on	  
Scheme	   (version	   7.1).	   Changes	  
included	   some	   minor	   revisions	  
and	   the	   addi<on	   of	   some	   new	  
ac<ves:

Group	  25:	  Cyflumetofen
Group	  28:	  Cyantraniliprole
Group	  	  	  6:	  Lepimec<n
Group	  un:	  Pyrifluquinazon

The	  pages 	  in	  the	  booklet	  showing	  
the	  ac<ve	  ingredients	  in	  different	  
MoA	   groups	   suitable	   for	  each	  of	  
the	   main	   pest	   groups	   have	   also	  
been	   updated	   to	   reflect	   the	  
current	  situa<on.
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Updated	  IRAC	  Vector	  Manual
The	  second	  edition	  of	  the	   very	  popular	  
manual	   “Prevention	  and	  Management	  
of	   Insecticide	   Resistance	   in	  Vectors	  of	  
Public	   Health	   Importance”	   was	  
published	  online	  at	  the	  end	  of	  last	  year	  
and	   at	   a	   recent	   meeting	   of	   the	   IRAC	  
Public	  Health	  Team,	  printed	  versions	  of	  
the	  manual	  were	   released.	  The	  manual	  
has	   been	   extensively	   updated	   with	  
further	   figures,	   graphs	   and	   some	   very	  
useful	   flowcharts.	   Copies 	  are	   available	  
from	   the	   team	   members	   or	   from	   the	  
IRAC	  Coordinator	  via	  the	  website.IRAC	  Public	  Health	  Team

New	  SuscepCbility	  Test	  Methods	  Poster
A	   new	   poster	   has	  been	  developed	   by	   the	   IRAC	  Methods	   Team	   describing	   the	   basic	   principles 	  of	  monitoring	   insect	   and	  mite	  
suscep<bility	   to	   toxicants	   and	   the	   importance	   of	   using	   standardized	   test	   methods	   for	   comparison	   of	   results.	   The	   team,	   in	  
conjunc<on	  with	  the	   other	  IRAC	  working	   groups,	  has	  recently	  added	  further	   IRAC	  approved	  methods	  for	  specific	  MoA	  groups	  for	  
species	  such	  as	  Tuta	  absoluta,	  Myzus	  persicae,	  Aphis	  gossypii,	  Meligethes	  aenus	  and	  Musca	  domesAca.

The	  full	  method	  details	  can	  be	  downloaded	  from	  the	  Method’s	  Team	  page	  on	  the	  IRAC	  website.	  In	  addi<on	  all	  the	   IRAC	  Methods	  as	  
well	  as 	  those	  described	  by	  researchers,	  but	  not	  evaluated	  or	  approved	  by	  IRAC,	  can	  be	   searched	  by	  MoA	  or	  species	  using	  the	  IRAC	  
eMethods	  database	  available	  via	  the	  eTools	  link,	  again	  on	  the	  IRAC	  website.
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6th	  InternaConal	  Diamondback	  Moth	  Workshop	  –	  Bangkok,	  Thailand
Over	  120	  scien<sts	  and	  professionals	  a?ended	   the	   6th	   Interna<onal	   Diamondback	  Moth	  Workshop	   held	  at	   the	   Kasetsart	  University	  
campus	  near	  Bangkok	  (Thailand)	  on	  March	  21st	  to	  25th,	  2011.

Resistance	   management	  and	   integrated	  pest	   management	   of	   cruciferous	  pests 	  were	   the	   main	   topics	  reviewed	  in	  this 	  Interna<onal	  
Workshop	  by	  global	  experts.	  The	  insect	  of	  main	  concern	  was	  the	  diamondback	  moth	  (DBM),	  Plutella	  xylostella,	  which	  is	  one	  of	  the	  most	  
serious	  pests	  on	  crucifers	  worldwide,	   causing	   significant	   losses	  in	  yield	   and	  marketability.	   Control	   of	   this	  pest	   by	   farmers	  is 	  mainly	  
accomplished	  through	  the	  use	  of	  chemical	  pes<cides	  due	   to	  their	  effec<veness	  and	  quick	  ac<on.	  Unfortunately,	   in	  areas	  of	  high	  insect	  
pest	  pressure,	   the	  overuse	  of	  effec<ve	   insec<cides	  has	  resulted	  in	  the	   development	  of	  resistant	  DBM	  popula<ons.	  This	  o]en	  reduces	  
the	  availability	  of	  effec<ve	  insec<cidal	  modes	  of	  ac<on	  leaving	  the	  farmer	  with	  fewer	  insec<cide	  rota<on	  op<ons.	  

IRAC	  Interna<onal	  contributed	  to	  this 	  event	  as	  a	   silver	   sponsor.	  A	  welcome	   packet	  was	  given	  to	  all	  par<cipants 	  on	  behalf	  of	  IRAC	  that	  
included	  IRM	  training	   and	  reference	  materials	  such	  as	   the	   mode	   of	   ac<on	  poster	  and	   leaflet.	   	   There	   was	  also	  an	   IRAC	   booth	  that	  
provided	  several	  different	  posters	  developed	  by	  the	   IRAC	  Lepidoptera	  and	  Diamide	  WG’s,	   and	  printed	  materials 	  to	  raise	  awareness	  of	  
IRM.	  These	  all	  helped	  to	  give	  IRAC	  remarkable	  visibility	  in	  the	  Workshop.

Two	  days	  were	   dedicated	  to	  insec<cide	  resistance	   and	  half	  of	  it	  was	  organized	  by	  the	   IRAC	  Diamide	  Working	  Group.	  The	  IRAC	  session	  
started	  with	  a	   keynote	  presenta<on	  by	   Verónica	   Companys	  introducing	   the	   IRAC	  organiza<on	  and	  ac<vi<es.	   John	  Andaloro	  gave	   the	  
next	  talk	  on	  insec<cide	  modes	  of	  ac<on	  and	  general	  rota<on	  recommenda<ons.	  Verónica	  returned	  to	  outline	   the	  global	  industry	  effort	  
to	  preserve	   insec<cides	  and	  the	  current	  IRAC	  Diamide	  Working	  Group	  guidelines	  and	  ac<vi<es.	  The	  second	  part	  of	  the	  session	  consisted	  
of	  experiences 	  from	   South	  East	  Asian	  countries	  on	  resistance	  management	  strategies	  and	  causal	  factors	  and	  learnings	  including	   talks	  
from:	  Suprada	  Sukonthabhirom	  from	   Thailand,	  Oscar	   Edralin,	  Florence	  Vasquez	  and	  EV	   Cardona	  from	  the	   Philippines	  and	  Greg	  Baker	  
from	  Australia.	  

The	   session	  and	   its	   concepts	  had	  a	   significant	   impact	  on	  the	   audience	   based	  on	   the	   intense	   discussion	   that	   followed	  each	  speaker.	  	  

Philippines	  IRM	  Training	  Program
IRAC	   sponsored	  a	  series 	  of	  seven	  resistance	   management	  training	  sessions	   in	  the	   Philippines	  to	  address	  
recent	  reports	  of	  grower	  complaints	  of	  diamondback	  moth	  resistance	  to	  diamide	   insec<cides.	  The	  training	  
sessions 	  were	   managed	   by	   the	   Philippines	   IRAC	   Diamide	   working	   group	   and	   Croplife	   Philippines.	   The	  
presenters	   included	   members	   of	   Academia	   and	   Industry,	   and	   the	   training	   sessions	   were	   directed	   to	  
Industry	   representa<ves,	   educators	  and	  government	   officials.	   Overall,	   a?endance	   is	  expected	   to	   reach	  
approximately	   350	   trainers	   that	   will	   subsequently	   transmit	   the	   resistance	   management	  message	   to	  an	  
expected	  5000	  growers.	  The	  major	  focus	  of	  the	  project	  was	  on	  vegetable-‐growing	  areas	  where	  resistance	  
problems	   have	   been	   reported	   or	   areas	   that	   are	   considered	   most	   at	   risk.	   Training	   materials	   included	  
presenta<ons	  on	  integrated	  pest	  management,	  insec<cides	  modes	  of	  ac<on,	  and	  resistance	  management	  
strategies.	   A	   presenta<on	  on	   Industry’s	   responsibility	   in	  maintaining	   insect	   suscep<bility	   to	   insec<cides	  
was	  designed	  by	  the	  Philippines	  IRAC	  Diamide	  Working	  Group	  in	  collabora<on	  with	  IRAC	  Interna<onal,	  and	  
several	  members	  of	  IRAC	  Interna<onal	  par<cipated	  in	  the	  training	  sessions.

IRAC	  Training	  Material

IRAC	  Booth
Representa<ves	  of	  	  
the	  IRAC	  
Interna<onal	  
Diamide	  and	  IRAC	  
Country	  Group	  
Teams	  displaying	  
posters	  and	  
educa<onal	  material	  
at	  the	  diamondback	  
moth	  workshop	  in	  

Bangkok,	  Thailand.
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Feedback
The	  eConnec2on	  is	  prepared	  by	  the	  IRAC	  
Interna2onal	  Communica2on	  &	  
Educa2on	  Working	  Group	  and	  supported	  
by	  the	  15	  member	  companies	  of	  the	  IRAC	  
Execu2ve.	  If	  you	  have	  informa2on	  for	  
inclusion	  in	  the	  next	  issue	  of	  eConnec2on	  
or	  feedback	  on	  this	  issue	  please	  email	  
aporter@intraspin.com

Disclaimer
The	  Insec2cide	  Resistance	  Ac2on	  Commi?ee	  
(IRAC)	  is	  a	  specialist	  technical	  group	  of	  
CropLife.	  Informa2on	  presented	  in	  this	  
newsle?er	  is	  accurate	  to	  the	  best	  of	  our	  
knowledge	  but	  IRAC	  and	  its	  member	  
companies	  cannot	  accept	  responsibility	  for	  how	  
this	  informa2on	  is	  used	  or	  interpreted.	  Advice	  
should	  always	  be	  sought	  from	  local	  experts	  or	  
advisors	  and	  health	  and	  safety	  
recommenda2ons	  followed.

SOURCE:
The	  eConnec2on	  is	  the	  newsleOer	  
of	  IRAC	  Interna2onal

SUBSCRIPTION:
	  Free	  via	  the	  IRAC	  website
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Alan	  Porter,	  IRAC	  Coordinator

WEBSITE:
www.irac-‐online.org

Conferences	  &	  Symposia
★ Interna<onal	  Plant	  Protec<on	  Congress,	  Honolulu,	  Hawaii,	  August	  6-‐10,	  2011

★ 7th	  Intl.	  	  Conference	  on	  Urban	  Pests,	  Ouro	  Preto,	  Brazil,	  August	  7-‐10,	  2011

★ Resistance	  2011,	  Rothamsted	  Research,	  Harpenden,	  UK,	  September	  5-‐7,	  2011

★ 6th	  Intl.	  Symposium	  on	  Molecular	  Insect	  Science,	  Amsterdam,	  October	  2-‐5,	  2011

★ 9th	  Intl.	  Conference	  Pests	  in	  Agriculture,	  Montpellier,	  France,	  October	  26-‐27,	  2011	  

★ 59th	  Entomological	  Society	  of	  America	  Mee<ng,	  Reno,	  November	  13-‐16,	  20011

IRAC	  News	  Snippets
★ IRAC	   Interna<onal	   is	  considering	   the	   set	  up	  of	  a	   new	  working	   group	   focussed	  on	  

resistance	   management	   in	   Coleoptera.	   This	   would	   compliment	   the	   exis<ng	  
Lepidoptera	  and	  Sucking	  Pest	  Working	  Groups	  that	  have	  been	  running	   for	   the	   last	  
1-‐2	  	  years.	  A	  first	  conference	  call	  is	  scheduled	  for	  August	  23rd.

★ The	   IRAC	  Public	  Health	   Team	   have	   been	  developing	   a	  mini-‐pocket	   version	  of	  the	  
popular	   Vector	   Manual.	   This	   is	   just	   being	   finalized	   and	   printed	   copies	   will	   be	  
available	  in	  the	  next	  few	  weeks.

★ A	   new	   poster	   on	   Recommenda<ons	   for	   Sustainable	   &	   Effec<ve	   Resistance	  
Management	  of	  Tuta	  absoluta	  has	  recently	  been	  published	  on	  the	  IRAC	  website	  by	  
the	   Lepidoptera	  WG.	   In	  addi<on,	   a	  complementary	  mini-‐booklet	   is	  being	  dra]ed	  
and	  printed	   copies	  should	  be	   available	   shortly.	   See	   the	   next	  eConnec<on	   or	   the	  
website	  for	  further	  details.

★ As	  reported	  in	  previous	  eConnec<ons,	  aphid	  monitoring	  surveys	  in	  peach	  orchards	  
conducted	  by	  Syngenta	  Crop	  Protec<on	  and	  Bayer	  CropScience	  have	  revealed	  that	  
some	   popula<ons	  of	   the	   green	  peach	  aphid	   (Myzus	  persicae)	  in	  Southern	   France	  
and	   Northern	   Spain	   have	   developed	   high	   levels 	   of	   resistance	   to	   neonico<noid	  
insec<cides.	  A	  2011	  monitoring	  programme,	   coordinated	  by	  IRAC,	  has	  been	  set	  up	  
in	   conjunc<on	  with	  Rothamsted	  Research,	   to	   further	   inves<gate	   the	   extent	  and	  
scope	  of	  this	  resistance.

★ The	   IRAC	   Interna<onal	   Diamide	   Working	   Group	   is	   con<nuing	   to	   spread	   its 	   IRM	  
message	   and	  expand	  its	  global	  reach	  with	  21	  local	  country	  teams	  now	  established	  
or	   in	   the	   process	   of	   being	   set	   up.	   IRM	   guidelines	   have	   been	   updated	   and	  
disseminated	  globally	  via	  the	  country	  teams.	  


