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UW CRW Efficacy trials 
•  Consistency	
  Data	
  (2001	
  to	
  2013)	
  
•  Iowa	
  State	
  Nodal	
  Injury	
  Scale	
  (NIS)	
  

•  0-­‐3	
  scale	
  
•  Number	
  to	
  leP	
  of	
  decimal	
  =	
  #	
  of	
  root	
  nodes	
  

pruned	
  to	
  w/in	
  1	
  ½	
  inch	
  of	
  stalk	
  
•  Number	
  to	
  right	
  of	
  decimal=	
  %	
  of	
  next	
  node	
  

of	
  roots	
  pruned	
  to	
  w/in	
  1	
  ½	
  inch	
  of	
  stalk.	
  
•  Consistency	
  data	
  =	
  #	
  trials	
  NIS<0.50	
  

compared	
  to	
  number	
  of	
  trials	
  IF	
  UTR	
  NIS	
  
>1.0	
  
•  Trials	
  conducted	
  at	
  Arlington	
  ARS	
  
•  CRW	
  plots	
  planted	
  following	
  a	
  corn	
  trap	
  

crop	
  	
  
•  Treatments	
  applied	
  at	
  CRW	
  label	
  rate	
  
•  Data	
  from	
  experimental	
  formula;ons	
  not	
  

used	
  
•  All	
  placements	
  used	
  (furrow	
  and	
  T-­‐band)	
  



Western	
  corn	
  
rootworm	
  

•  Diabro'ca	
  virgifera	
  virgifera	
  
•  Widely	
  considered	
  most	
  devasta'ng	
  specie	
  of	
  rootworm	
  in	
  WI	
  
•  Probably	
  originated	
  from	
  North	
  American	
  tropics	
  
•  First	
  described	
  as	
  a	
  pest	
  in	
  1912	
  (Colorado	
  &	
  Kansas)	
  	
  
•  1950’s	
  became	
  a	
  major	
  pest	
  in	
  NE	
  and	
  KS	
  	
  
•  1950’s	
  expanded	
  it	
  range	
  

•  40-­‐50	
  miles/year	
  
•  1960’s	
  in	
  WI	
  	
  
•  1980’s	
  made	
  it	
  to	
  Delaware	
  and	
  Maryland	
  
•  Discovered	
  in	
  Serbia,	
  1992	
  



Northern	
  corn	
  
rootworm	
  
•  Diabro'ca	
  barberi	
  
•  Evolved	
  on	
  prairie	
  grasses	
  
•  Na've	
  to	
  North	
  America	
  
•  Co-­‐habitates	
  w/	
  western	
  corn	
  rootworm	
  
•  Similar	
  in	
  biology	
  to	
  western	
  corn	
  rootworm	
  
•  Range:	
  Rocky	
  mountain	
  states	
  to	
  the	
  east	
  coast	
  



History	
  of	
  problems	
  with	
  soil	
  
and	
  foliar	
  applied	
  CRW	
  

insecticidal	
  use	
  
•  Cyclodienes	
  	
  
•  Carbamates	
  
•  Organophosphates	
  



Cyclodiene	
  
(IRAC	
  Group	
  2a)	
  

•  Used	
  1940’s	
  -­‐1960’s	
  
•  Neurotoxins	
  (MOA	
  not	
  well	
  understood)	
  
•  Aldrin,	
  chlorodane,	
  heptachlor	
  
•  Persistent	
  

•  Not	
  readily	
  broken	
  down	
  by	
  microorganisms	
  
•  Stable	
  in	
  soil	
  
•  Stable	
  to	
  ultraviolet	
  sunlight	
  

•  Biomagnifica;on	
  in	
  the	
  food	
  chain	
  
•  Resistance	
  

•  First	
  recognized	
  in	
  1959	
  
•  Widespread	
  in	
  corn	
  belt	
  by	
  1970’s	
  
•  May	
  have	
  contributed	
  to	
  the	
  spread	
  of	
  WCRW	
  because	
  of	
  

increased	
  fitness	
  	
  
•  S;ll	
  evidence	
  of	
  resistance	
  today	
  



Carbamate	
  &	
  Organophosphate	
  
(IRAC	
  Group	
  1A	
  and,	
  1B)	
  

•  No	
  confirmed	
  cases	
  of	
  larval	
  resistance	
  
	
  
•  	
  Foliar	
  applica;ons	
  used	
  for	
  adult	
  suppression	
  programs	
  

•  suppress	
  egg	
  laying	
  

•  Plains	
  states	
  (NE)	
  developed	
  resistance	
  problems	
  
•  Sevin	
  (group	
  1A)	
  
•  Methyl-­‐parathion	
  (group	
  1B)	
  



Enhanced	
  Microbial	
  Degradation	
  
	
  

•  Enhanced	
  microbial	
  degrada;on:	
  
•  Products	
  

•  Carbofuran	
  (Furadan,	
  group	
  1A)	
  
•  Isofenfos	
  (Amaze,	
  group	
  1B)	
  	
  

•  Soil	
  microbes	
  use	
  pes;cide	
  as	
  an	
  energy	
  source	
  
•  Reduced	
  concentra;on	
  in	
  soil	
  
•  No	
  longer	
  offer	
  full	
  season	
  control	
  of	
  	
  CRW	
  larvae	
  
•  Repeated	
  use	
  precondi;oned	
  soil	
  for	
  even	
  faster	
  

breakdown.	
  



Currently	
  labeled	
  at-­‐
plant	
  soil	
  insec;cides	
  
for	
  CRW	
  control	
  in	
  

field	
  corn	
  
	
  

Many	
  insec;cides	
  are	
  off	
  patent	
  
•  Several	
  formulators	
  
•  Several	
  formula;ons	
  
•  Several	
  companies	
  
•  Several	
  labels	
  



Seed	
  treatments	
  	
  
•  clothianidin,	
  thiamethoxam	
  (group	
  4A)	
  

•  Low	
  rate	
  (secondary	
  insects	
  only)	
  
•  High	
  rate	
  (CRW	
  +	
  secondary	
  insects) 	
  	
  

•  Label	
  or	
  low	
  to	
  moderate	
  CRW	
  popula;ons	
  	
  
•  Highly	
  toxic	
  to	
  bees	
  
•  Very	
  liberal	
  plant	
  back	
  restric;ons	
  

•  Esp.	
  for	
  typical	
  WI	
  rota;onal	
  crops.	
  
•  Check	
  label	
  if	
  following	
  w/	
  cover	
  crops	
  that	
  will	
  be	
  used	
  for	
  

food	
  or	
  feed	
  

•  UW	
  CRW	
  Efficacy	
  trials	
  
•  Cruiser	
  2/6	
  
•  Poncho	
  3/9	
  



Aztec	
  
•  Ac;ve	
  Ingredient:	
  Tebupirimphos	
  (group	
  1B)	
  +	
  Cyfluthrin	
  (group	
  

3A)	
  
•  Two	
  formula;ons	
  

•  2.1	
  G	
  
•  4.67	
  G	
  	
  

•  Restricted	
  Use	
  Pes;cide	
  (aqua;c	
  invertebrates)	
  
•  Placement	
  	
  

•  T-­‐Band	
  
•  In-­‐Furrow	
  (mandatory	
  if	
  w/in	
  20	
  yds.	
  of	
  aqua;c	
  

habitat)	
  
•  Incorporate	
  w/in	
  top	
  1	
  inch	
  of	
  soil	
  
•  Will	
  not	
  interact	
  w/	
  corn	
  herbicides	
  



Aztec	
  (cont).	
  	
  
•  Rate	
  restric;ons	
  

•  2.1	
  G;	
  
•  Maximum	
  7.3	
  #	
  product/A	
  (30	
  inch	
  row	
  spacing	
  rate)	
  

•  4.67	
  G	
  
•  Maximum	
  3.7	
  #	
  product/A	
  (30	
  inch	
  row	
  spacing	
  rate)	
  

•  Plant	
  back	
  restric;ons	
  
•  0	
  days	
  for	
  corn	
  
•  30	
  days	
  all	
  other	
  crops	
  

•  Also	
  labeled	
  for	
  	
  
•  secondary	
  pests	
  

Seed	
  corn	
  maggot,	
  wireworms	
  (in-­‐furrow)	
  
•  Cutworms	
  	
  (t-­‐band)	
  

•  Not	
  Nema;cidal	
  



Aztec	
  4.67	
  G	
  
•  Lower	
  use	
  rate	
  than	
  2.1	
  G	
  
•  Use	
  only	
  in	
  SmartBox	
  Systems	
  
•  Efficacy;	
  

•  2.1	
  G;	
  21/30	
  
•  4.67G;	
  2/3	
  



Brigade	
  	
  2	
  EC	
  
•  Bifenthrin	
  (Group	
  3A)	
  	
  
•  Restricted	
  Use	
  Pes;cide	
  
•  Placement;	
  T-­‐band	
  only	
  
•  Rate	
  

•  Single	
  use	
  rate	
  (.3	
  fl	
  oz/1000	
  row	
  P.)	
  
•  Minimum	
  of	
  3	
  gallons	
  of	
  finished	
  spray/A	
  (water	
  or	
  

liquid	
  fer;lizer)	
  
•  Narrow	
  row	
  use	
  rate	
  (30	
  inch	
  rows	
  =	
  0.08	
  lbs	
  ai/A)	
  

•  Limited	
  to	
  0.1	
  lb	
  ai/A	
  
•  Do	
  not	
  apply	
  if	
  >	
  30%	
  crop	
  residue	
  



Brigade	
  	
  2	
  EC	
  
•  Also	
  labeled	
  for	
  secondary	
  insects	
  and	
  cutworms	
  
•  Environmental	
  Use	
  Restric;ons	
  ;Minimum	
  10P.	
  Buffer	
  

strip	
  between	
  field	
  and	
  down-­‐grade	
  aqua;c	
  habitat	
  
•  Not	
  nema;cidal	
  
•  Rota;on	
  restric;on	
  

•  If	
  bifenthrin	
  tolerance;	
  no	
  restric;ons	
  
•  All	
  other	
  crops:	
  30	
  days	
  

•  No	
  corn	
  herbicide	
  interac;ons	
  
•  Efficacy	
  Data:	
  none	
  



Capture	
  LFR	
  
•  Bifenthrin	
  (Group	
  3A)	
  
•  Restricted	
  Use	
  Pes;cide	
  (toxicity	
  to	
  fish	
  and	
  aqua;cs)	
  

Rate	
  Range	
  	
  
•  3.4–	
  8.5	
  fl	
  oz/a	
  	
  
•  Only	
  6.8-­‐8.5	
  rate	
  for	
  CRW	
  

•  Use	
  rates	
  	
  
•  Narrow	
  row	
  rate	
  restric;ons	
  

•  Limited	
  to	
  0.1	
  lb	
  ai/A	
  (high	
  rate	
  for	
  30	
  inch	
  rows)	
  
•  Placement:	
  t-­‐band	
  or	
  in-­‐furrow	
  
•  Do	
  not	
  apply	
  if	
  >	
  30%	
  crop	
  residue	
  



Capture	
  LFR	
  
•  Placement:	
  t-­‐band	
  or	
  in-­‐furrow	
  
•  Secondary	
  insect	
  and	
  cutworm	
  control	
  
•  Not	
  nema;cidal	
  
•  No	
  Corn	
  herbicide	
  interac;ons	
  
•  Environmental	
  Restric;ons:	
  

10	
  P.	
  buffer	
  between	
  field	
  edge	
  and	
  down-­‐gradient	
  
aqua;c	
  habitat	
  

•  Rota;on	
  restric;on	
  
•  If	
  bifenthrin	
  tolerance;	
  no	
  restric;ons	
  
•  All	
  other	
  crops:	
  30	
  days	
  

•  Efficacy;	
  3/8	
  



Counter	
  	
  
•  	
  Terbufos	
  (group	
  1B)	
  
•  Restricted	
  Use	
  Pes;cide	
  
•  	
  Two	
  formula;ons	
  (15G	
  and	
  20G).	
  	
  

•  Use	
  rates	
  vary	
  by	
  formula;on	
  
•  U;lity	
  of	
  Low	
  rate	
  is	
  label	
  dependent	
  (for	
  suppression	
  only	
  or	
  

for	
  use	
  on	
  fist	
  year	
  corn)	
  
•  For	
  use	
  in	
  Lock	
  n’	
  Load	
  and	
  SmartBox	
  systems	
  
•  Labeled	
  for	
  secondary	
  insects	
  	
  	
  
•  Cutworms;	
  suppression	
  only	
  



Counter	
  	
  
•  Has	
  Nema;cidal	
  Proper;es	
  
•  Rate	
  restric;ons:	
  (lbs	
  product/A)	
  

•  Equivalent	
  to	
  high	
  use	
  	
  rate	
  on	
  30	
  inch	
  rows	
  
•  Do	
  not	
  use	
  ALS	
  Inhibitors	
  (group	
  2)	
  herbicides	
  if	
  Counter	
  

has	
  been	
  applied	
  
•  (Examples:	
  Accent,	
  Accent	
  Gold,	
  Basis	
  Gold,	
  

Steadfast,	
  Beacon,	
  Exceed,	
  Hornet,	
  Permit,	
  Scorpion,	
  
Celebrity,	
  Celebrity	
  Plus,	
  Lightning,	
  Northstar	
  and	
  
Spirit)	
  

•  OP’s	
  reduce	
  the	
  metabolism	
  rate	
  of	
  herbicide	
  w/in	
  
corn	
  plant	
  	
  

•  Increases	
  concentra;on	
  w/in	
  corn	
  plant	
  
•  Symptoms:	
  chlorosis,	
  yellow	
  flash,	
  	
  	
  

	
  



Counter	
  	
  
•  Rota;onal	
  restric;ons:	
  none	
  
•  Environmental	
  Hazard	
  Use	
  Restric;ons	
  

•  Maintain	
  500	
  P.	
  vegeta;ve	
  buffer	
  between	
  treated	
  
area	
  and:	
  
•  	
  surface	
  water	
  	
  
•  standpipe	
  drain	
  outlet	
  

•  Maintain	
  66	
  P.	
  setback	
  on	
  
•  surface	
  water	
  bodies	
  on	
  highly	
  erodible	
  soils	
  
•  Standpipes	
  on	
  terraced	
  fields	
  
•  Tile	
  outlet	
  and	
  surface	
  waters	
  

•  Efficacy	
  (both	
  formula;ons);	
  4/5	
  



Force	
  
•  Ac;ve	
  Ingredient:	
  Tefluthrin	
  (group	
  3A)	
  
•  Two	
  formula;ons	
  	
  

•  3G	
  
•  CS	
  (liquid,	
  2.1	
  lbs	
  AI/gallon)	
  

•  Restricted	
  Use	
  Pes;cide	
  (toxicity	
  to	
  fish	
  and	
  aqua;c	
  
organisms)	
  

•  High/Low	
  rates	
  for	
  both	
  formula;ons	
  
•  Placement;	
  T-­‐band	
  and	
  in-­‐furrow	
  
•  Labeled	
  for	
  secondary	
  insects	
  and	
  cutworms	
  	
  

•  White	
  grubs/wireworms	
  use	
  in-­‐furrow	
  



Force	
  	
  
•  Not	
  Nema;cidal	
  
•  Compa;ble	
  w/	
  ALS	
  Herbicides	
  
•  Environmental	
  Use	
  Restric;ons	
  	
  

•  Granules	
  must	
  be	
  incorporated	
  
•  Do	
  not	
  apply	
  w/in	
  20	
  yds	
  of	
  aqua;c	
  bodies	
  of	
  water	
  
•  HEL:	
  a	
  20	
  yd	
  buffer	
  must	
  be	
  used	
  (grass/natural	
  

vegeta;on)	
  if	
  drains	
  into	
  water	
  bodies	
  
•  No-­‐;ll:	
  use	
  in-­‐furrow	
  if	
  runoff	
  drains	
  into	
  aqua;c	
  habitats.	
  

•  Rota;on	
  restric;ons	
  
•  CS	
  formula;on;	
  30	
  days	
  for	
  non	
  corn	
  crops	
  

•  Efficacy:	
  
•  3G:	
  18/29	
  
•  CS:	
  9/9	
  



Lorsban	
  15	
  G	
  
•  Chlorpyrifos	
  (group	
  1B)	
  
•  Only	
  general	
  use,	
  soil-­‐applied	
  insec;cide	
  
•  Labeled	
  for	
  use	
  in	
  SmartBox	
  
•  Single	
  use	
  rate	
  	
  
•  Rate	
  Restric;ons;	
  	
  not	
  to	
  exceed	
  1.3	
  lbs	
  ai/A/applica;on	
  

•  Allowed	
  2	
  granular	
  applica;ons/season	
  
•  No	
  more	
  than	
  3	
  applica;ons	
  of	
  chlorpyrifos/season	
  
•  Maximum	
  use	
  rate/season;	
  3	
  lbs	
  ai	
  



Lorsban	
  	
  
•  Secondary	
  insects	
  control	
  

•  Wireworms	
  use	
  as	
  in-­‐furrow	
  
•  Cutworms	
  labeled	
  for	
  suppression	
  only	
  for	
  in-­‐furrow	
  

rates	
  
•  Not	
  nema;cidal	
  
•  No	
  rota;onal	
  restric;ons	
  
•  No	
  specific	
  environmental	
  use	
  restric;ons	
  
•  Compa;ble	
  w/	
  ALS	
  (Group	
  2)	
  corn	
  herbicides	
  
•  Efficacy:	
  6/18	
  



SmartChoice	
  
•  Chlorethoxyfos	
  (group	
  1B)	
  +	
  Bifenthrin	
  (3A)	
  	
  
•  Restricted	
  Use	
  Pes;cide	
  
•  Available	
  in	
  SmartBox	
  and	
  Lock	
  N’	
  Loads	
  delivery	
  systems	
  
•  Rate	
  Range,	
  

•  Only	
  high	
  rate	
  is	
  labeled	
  for	
  control	
  of	
  CRW	
  larvae	
  
•  Allows	
  for	
  full	
  use	
  rate	
  on	
  narrow	
  rows	
  

•  Secondary	
  insect	
  and	
  cutworm	
  control	
  at	
  low	
  rate	
  range	
  



SmartChoice	
  
•  Do	
  not	
  apply	
  as	
  a	
  T-­‐band	
  
•  No	
  restric;on	
  w/	
  ALS	
  corn	
  herbicides	
  
•  Rota;onal	
  Restric;ons	
  

•  Corn;	
  any;me	
  
•  Other	
  crops;	
  30	
  days	
  

•  No	
  Nema;cidal	
  proper;es	
  
•  No	
  specific	
  environmental	
  use	
  restric;ons	
  
•  Efficacy;	
  1/1	
  



Helpful	
  Hints	
  	
  
•  Read/follow	
  label	
  direc;ons	
  
•  Calibrate,	
  calibrate,	
  calibrate	
  
•  Rotate	
  MOA	
  	
  
•  Scout	
  for	
  beetles	
  
•  Choose	
  products	
  wisely	
  
•  Validate	
  insec;cide	
  performance	
  	
  
•  Validate	
  insec;cide	
  nonperformance	
  



Questions	
  






