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About	  This	  Issue	  

Welcome	  to	  another	  IRAC	  eConnec1on	  Newsle5er.	  As	  always	  we	  try	  to	  bring	  
you	  interes1ng	  and	  informa1ve	  ar1cles	  about	  the	  work	  of	  IRAC	  and	  insec1cide	  
resistance	  news	  from	  around	  the	  world.	  

In	  this	  issue	  we	  have	  details	  of	  the	  latest	  updates	  to	  the	  IRAC	  Mode	  of	  Ac1on	  
Classifica1on	  Scheme	  and	  the	  associated	  poster	  and	  booklet.	  We	  have	  a	  brief	  
report	   from	   the	   recent	   IRAC	   Interna1onal	  mee1ng	   in	   Dublin	  which	  was	   the	  
50th	  mee1ng	  of	   the	   full	  commi5ee	  since	   IRAC	  was	   formed	   in	  1984.	  We	  also	  
provide	  details	  of	  a	  new	  IRM	  leaflet	  and	  video	  developed	  by	  IRAC	  and	  CropLife	  
Interna1onal.	   Finally	   we	   have	   news	   of	   a	   joint	   IRAC	   Interna1onal	   and	   IRAC	  
Brazil	   ini1a1ve	   to	   bring	   together	   all	   the	   relevant	   stakeholders	   including	  
representa1ves	   from	   the	   seeds	   and	   crop	   protec1on	   industries	   to	   agree	   on	  
insec1cide	  resistance	  management	  guidelines	   in	  soybean,	  co5on	  and	  corn	   in	  
Brazil.	  As	  a	  result	  of	  the	  success	  of	  this	  approach,	  IRAC	  is	  proposing	  to	  tackle	  
other	  resistance	  hotspots	  using	  a	  similar	  approach.	  

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.	  

Recent	  Updates	  to	  the	  Mode	  of	  AcBon	  ClassificaBon	  

One	  of	  the	  charters	  of	  the	  MoA	  WG	  is	  to	  provide	  periodic	  updates	  to	  the	  MoA	  
Classifica1on	   Scheme	   as	   new	   informa1on	   becomes	   available	   or	   specific	  
requests	  are	  made.	  The	  most	  recent	  update	  (ver.	  8.1)	  to	  the	  MoA	  Classifica1on	  
Scheme	  was	   completed	   in	  April	   of	   this	   year,	  with	   publica1on	  of	   an	  updated	  
MoA	   Classifica1on	   Structures	   poster	   and	   an	   updated	   MoA	   Classifica1on	  
booklet,	  now	  in	  its	  5th	  edi1on.	  
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MoA	  determina1on	   is	  oYen	  a	  difficult	  process,	   especially	   for	   sucking	   insect	  pests,	   such	  as	  aphids	  and	  whiteflies,	  
where	  the	  clues	  from	  symptomology	  are	  frequently	  limited.	   	  Studies	  on	  the	  MoA	  of	  pymetrozine	  (Group	  9B)	  have	  
spanned	  two	  decades	  with	  data	  sugges1ng	  the	  involvement	  of	  the	  chordotonal	  organ.	  A	  recently	  published	  ar1cle	  
(Nesterov	   et	   al.	   2015)	   outlines	   a	   series	   of	   studies	   indica1ng	   that	   pymetrozine	   (Group	   9B)	   and	   pyrafluquinazon	  
(previously	   Group	   UN)	   perturb	   chordotonal	   organ	   func1on	   by	   modula1ng	   the	   vannilloid	   subtype	   of	   transient	  
receptor	  poten1al	  channels	  (TRPV),	  thus	  pinpoin1ng	  the	  target	  site	  for	  these	  insec1cides.	  Interes1ngly,	  flonicamid	  
(Group	  9C)	  appears	  to	  act	  at	  a	  dis1nct	  but	  yet	  uniden1fied	  site	  .	  	  	  	  

Based	   on	   the	   above	   and	   other	   results,	   the	  MoA	  WG	  has	  made	   the	   following	   changes	   to	   the	  MoA	  Classifica1on	  
Scheme:	  

1. Group	   9	   has	   been	   renamed:	   Chordotonal	   organ	   TRPV	   channel	   modulators	   and	   now	  
includes	  pymetrozine	  and	  pyrafluquinazon	  (9B).	  

2. Flonicamid	  has	  been	  assigned	  to	  a	  new	  group;	  Group	  29,	  Chordotonal	  organ	  modulators	  
–	  uniden1fied	  target	  site.	  

3. Having	  reviewed	  recent	  data	  suppor1ng	  interac1on	  of	  bifenazate	  (previously	  Group	  UN)	  
with	   Complex	   III	   of	   the	  mitochondrial	   electron	   transport	   system	   (Van	   Leeuwen	   et	   al.	  
2006,	  2008,	  2012),	  the	  MoA	  WG	  has	  reassigned	  bifenazate	  to	  Group	  20	  (subgroup	  20D).	  

4. Addi1on	   of	   a	   new	   Group	   4	   insec1cide,	   triflumezopyrim	   (4E),	   which	   belongs	   to	   the	  
mesoionic	  class	  (Holyoke	  et	  al	  2015,	  Cordova	  et	  al	  2016).	  	  

5. Addi1on	  of	  a	  new	  Group	  UN	   insec1cide,	  GS-‐omega/kappa-‐HXTX-‐Hv1a,	  a	  pep1de	  with	  
an	  undefined	  mode	  of	  ac1on.	  	  	  	  
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50th	  IRAC	  InternaBonal	  MeeBng,	  April	  5-‐8th,	  Dublin,	  Ireland	  

The	   latest	   IRAC	   Interna1onal	  mee1ng	  was	  well	   a5ended	   by	   IRAC	   representa1ves	   from	   11	   companies	   and	  many	  
regions	  including	  Australia,	  Brazil,	  Europe,	  Japan	  and	  the	  US.	  There	  were	  13	  sessions	  held	  over	  the	  4	  days	  including	  
various	  working	  group	  planning	  mee1ngs	  and	  discussion	  forums.	  There	  were	  brief	  reviews	  of	  progress	  made	  over	  
the	  last	  year	  but	  the	  main	  focus	  of	  the	  mee1ng	  was	  to	  establish	  goals	  and	  objec1ves	  for	  the	  various	  teams	  during	  
2016/17.	  	  Slide	  presenta1ons	  and	  mee1ng	  outputs	  can	  be	  found	  via	  the	  Team	  Pages	  on	  the	  IRAC	  website	  

New	  IRAC/CropLife	  InternaBonal	  IRM	  Leaflet	  and	  Video	  
Links	   to	   both	   of	   these	   new	   resources	   can	   be	   found	   on	   the	   IRAC	   website	   (h5p://www.irac-‐online.org/teams/
outreach/).	  In	  due	  course	  the	  leaflet	  and	  video	  will	  be	  translated	  into	  other	  languages	  for	  global	  use.	  
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Video	  Link

https://youtu.be/xrX5MmS2vuo
https://youtu.be/xrX5MmS2vuo
http://www.irac-online.org/
http://www.irac-online.org/teams/outreach/
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Development	   of	   InsecBcide	   Resistance	  Management	  Guidelines	   in	   Brazilian	   Corn,	   Co^on	   and	  
Soybean	  

At	   the	   beginning	   of	   2015	   IRAC	   Interna1onal	   &	   IRAC	   Brazil	   joined	   forces	   to	   organize	   a	   mee1ng	   of	   agricultural	  
stakeholders	   which	   included	   representa1ves	   from	   both	   the	   seeds	   and	   agrochemical	   industry,	   growers’	  
representa1ves,	  independent	  experts	  and	  governmental	  representa1ves.	  The	  aim	  of	  this	  mee1ng	  was	  to	  develop	  an	  
agreed	  set	  of	  resistance	  management	  guidelines	  for	  the	  produc1on	  of	  soybean,	  co5on	  and	  corn	  in	  Brazil.	  

A	  very	  open	  and	  produc1ve	  workshop	  was	  held	  in	  Brasilia,	  where	  various	  technical	  op1ons	  for	  insec1cide	  resistance	  
management	  were	   openly	   discussed	   alongside	   both	   the	   prac1cal	   and	   economic	   constraints	   associated	  with	   the	  
produc1on	  of	  the	  individual	  crops	  and	  also	  sequen1al	  cropping.	  

We	  heard	  how	  regional	  differences	   in	  climate,	  produc1on	  methods,	  pest	  species	  and	  popula1on	  densi1es	   impact	  
pest	  management	  decisions.	   	  The	  economic	  and	  social	   factors	  behind	  grower’s	  decisions	  were	  also	  presented	   to	  
help	  the	  group	  understand	  the	  choices	  that	  are	  made	  when	  selec1ng	  pest	  management	  solu1ons.	  

IRAC	  Interna1onal	  &	  IRAC	  Brazil	  members	  leY	  this	  mee1ng	  armed	  with	  a	  greater	  depth	  of	  informa1on	  on	  which	  to	  
make	   its	   recommenda1ons	   for	   prac1cal	   resistance	   management.	   The	   next	   step	   was	   then	   to	   develop	   prac1cal	  
guidelines	   that	   provide	   a	   framework	   from	   which	   growers	   and	   their	   advisors	   could	   build	   a	   pest	   management	  
program	  which	  not	  only	  gives	  short	  term	  economic	  benefits	  to	  the	  grower,	  but	  also	  provides	  longer	  term	  benefits	  
through	  sustainable	  product	  use.	  

AYer	   many	   rounds	   of	   consulta1on	   and	   fine	   tuning,	   IRAC	   eventually	   published	   its	   Insec1cide	   Resistance	   &	   Pest	  
Management	   Recommenda1ons	   in	   Brazilian	   Soybean,	   Co5on	   &	   Corn,	   which	   is	   available	   via	   both	   the	   IRAC	  
Interna1onal	   and	   IRAC	   Brazil	   websites.	   The	   document	   provides	   specific	   guidance	   on	   how	   to	   reduce	   the	   risk	   of	  
resistance	  development	  to	  both	  insec1cide	  chemistry	  and	  the	  plant	  incorporated	  proteins	  expressed	  in	  transgenic	  
hybrids.	   It	   also	   provides	   examples	   of	   pest	   management	   programs	   for	   each	   of	   the	   three	   crops	   in	   order	   to	   help	  
growers	  visualize	  how	  resistance	  management	  could	  be	  planned	  into	  their	  crop	  programs.	  	  

During	  2016	   there	  will	  be	  a	   sustained	  campaign	   lead	  by	   IRAC	  Brazil	   to	  communicate	   the	  advice	  contained	   in	   the	  
guidelines	  to	  growers	  and	  their	  advisors	  through	  workshops	  and	  communica1on	  campaigns.	  

Based	  on	  the	  success	  of	  the	  workshops	  in	  Brazil,	  new	  ini1a1ves	  focused	  on	  other	  insec1cide	  resistance	  hotspots	  are	  
being	  proposed	  by	  IRAC	  to	  be	  ini1ated	  in	  2016.	  

IRM	  RecommendaBons	  Example: 
Note:	  The	  word	  ‘insec1cide(s)’	  refers	  to	  chemical	  &	  biological	  insec1cides	  which	  are	  applied	  as	  either	  foliar,	  
soil	  or	  seed	  treatments.	  It	  does	  not	  include	  plant	  incorporated	  proteins	  (PIP)	  which	  have	  insec1cidal	  ac1vity.	  

IRM	  for	  Soybean	  (Condensed	  Version)	  
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•  Manage crop post-harvest stubble & volunteers!
Scout!the!field!during!pre1sowing!burn!down!with!a!herbicide!and!if!insects!are!
observed!in!the!remaining!crop!residues,!the!use!of!foliar!applied!insec:cides!is!
recommended!for!their!control.!

•  Rotate crops!
It!is!recommended!that!subsequent!or!parallel!crop!sowings!be!of!a!different!crop!
type.!Sequen:al!!plan:ng!of!the!same!crop!can!significantly!increase!both!pest!
popula:ons!and!the!risk!of!resistance.!Polyphagous!insect!pest!species!(e.g.!
Spodoptera)frugiperda,!Helicoverpa)armigera)!are!par:cularly!at!risk!from!being!
exposed!to!insec:cides!and!insec:cidal!proteins!with!the!same!mode!of!ac:on!across!
different!crop!plan:ngs!and!special!aEen:on!should!be!paid!to!minimize!their!
exposure!to!!insec:cides!and!insec:cidal!proteins!with!the!same!mode!of!ac:on.!

http://www.irac-online.org/countries/brazil/guidelines/
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•  Only apply insecticides at economic pest thresholds  
Follow%locally%established%economic%pest%thresholds%for%the%applica5on%of%foliar%

insec5cides%in%order%to%op5mize%insec5cide%use.%Always%use%labeled%rates%and%water%

volumes.%

•  Use windows of  insecticide application  
Use%windows%of%applica5on%to%minimize%exposure%of%sequen5al%genera5ons%of%an%

insect%pest%species%to%the%same%insec5cide%modes%of%ac5on.%Each%window%should%be%

approximately%30%days%to%coincide%with%a%single%genera5on%of%the%target%insects.%
%

•  Rotate insecticides with different modes of  action. 
If%more%than%one%insec5cide%applica5on%is%required%during%an%applica5on%window%

then%it%is%recommended%to%use%an%insec5cide%which%has%a%different%mode%of%ac5on.%

However,%mul5ple%applica5ons%of%insec5cides%with%the%same%mode%of%ac5on%within%a%

single%window%are%acceptable%as%long%as%combined%effects%(residual%ac5vity)%of%the%

applica5ons%do%not%exceed%the%30Hday%window.%
%

•  Insecticide seed treatments%
Seeds%which%have%been%treated%with%an%insec5cide%seed%coa5ng%may%not%provide%

control%of%insect%pests%for%the%dura5on%of%window%1%(30%days).%If%an%addi5onal%foliar%

insec5cide%applica5on%is%required%in%the%window%it%is%strongly%recommended%that%the%

foliar%insec5cide%be%applied%no%later%than%25%days%aMer%seeding%and%for%best%IRM%

prac5ce%belong%to%a%different%mode%of%ac5on%group%to%the%insec5cide%seed%coa5ng.%%

Insec5cides%with%the%same%mode%of%ac5on%as%the%seed%coa5ng%should%not%be%used%

for%at%least%30%days%aMer%the%end%of%the%first%window.%%

•  Insecticide mixtures  
Insec5cide%mixtures%may%offer%benefits%for%pest%control%and/or%IRM%when%

appropriately%incorporated%into%rota5on%strategies%with%addi5onal%modes%of%ac5on,%

but%generally%a%single%mixture%should%not%be%relied%upon%alone.%%

•  Preserve non-target & beneficial organisms%
The%use%of%selec5ve%insec5cides%with%reduced%impact%on%nonHtarget%and%beneficial%

organisms%is%recommended%whenever%possible.%%

•  Avoid insecticides which have existing resistance problems%
Consult%with%local%experts%to%determine%which%insec5cides%are%affected%by%resistance%

in%your%locality.%A%preference%to%insec5cides%which%are%not%affected%by%resistance%

should%be%given.%

Recommendations specific to soybean expressing Bt proteins 
 

 

•  Refuge 
The$sowing/plan/ng$of$a$minimum$20%$$area$of$soybean$refuge$(Non;Bt$)within$
800m$of$the$Bt$soybean$is$considered$mandatory.$An$in;field$strip$refuge$is$
recommended$for$maximum$effec/veness.$

•  Use of  foliar insecticides in the refuge should be minimised 
The$applica/on$of$insec/cides$to$the$non;Bt$refuge$can$reduce$the$resistance$
management$benefits$of$sowing$the$refuge.$Therefore$it$is$recommended$$to$
minimize$the$use$of$insec/cides$applied$to$the$refuge.$$

•  Follow seed suppliers guidelines on the foliar spray 
thresholds in the Bt crop and the refuge.$
Under$high$pest$pressure$the$applica/on$of$insec/cides$may$be$necessary$in$both$the$
Bt$crop$and$the$refuge$crop.$It$is$recommended$to$follow$the$seed$suppliers$
recommenda/ons$on$the$$appropriate$foliar$spray$thresholds.$

•  Rotate crops  
It$is$recommended$that$subsequent$or$parallel$crop$sowings$be$either$a$non;host$
crop$or$a$conven/onal$$variety$of$soybean,$whenever$feasible.$
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Disclaimer:	  The	  Insec1cide	  Resistance	  Ac1on	  Commi5ee	  (IRAC)	  is	  a	  specialist	  technical	  group	  of	  CropLife.	  Informa1on	  presented	  in	  this	  
newsle5er	   is	   accurate	   to	   the	   best	   of	   our	   knowledge	   but	   IRAC	   and	   its	  member	   companies	   cannot	   accept	   responsibility	   for	   how	   this	  
informa1on	   is	   used	   or	   interpreted.	   Advice	   should	   always	   be	   sought	   from	   local	   experts	   or	   advisors	   and	   health	   and	   safety	  
recommenda1ons	  followed.
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