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Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 

What is Insecticide Resistance ? 
 
Individuals (insects) in any given population differ in 
genetic, physical and biochemical traits. They will respond 
differently under varying environmental conditions. 
 
When exposed to a specific insecticide class a ‘selected’ 
group of individual insects (variants) from the populations 
may survive. 
 
This group expresses a greater tolerance to exposure to the 
insecticide class. 
 
Repeated use of the same class of active ingredient will 
continue to increase the selection process as insects 
reproduce. 
 



Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 

How Should We Manage Insecticide Resistance ? 
 

I. Is the insect prone to insecticide resistance? 
 
Migratory (regionally or from outside the field)  
Endemic (within the field year after year) 
 
Does the insect have multiple generations? 
Single 
Multiple (mite 6-9, lep. Complex 2-3) 
 
Previous resistance to earlier / older insecticides 
 
 



Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 

Examples of Insect Dvelopment of Insecticide Resistance 
 

San Jose scale (Lead Arsenate early 1900’s)  
Endemic / 2 gen. 
 
Codling Moth (Lead Arsenate early 1920’s)  
Endemic / 2 gen. 
 
Colorado potato beetle (OP’s Carbamates, Pyrethroids) 
Imidacloprid and newer classes 
Endemic / multiple generations 
 
Oblique banded leaf roller (OP azinphosmethyl 1990’s) 
Endemic / 2 gen. 
 
Corn ear worm – reduced control 
 

European Corn Borer – reduced control 



Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 

II.  How Should We Manage Insecticide Resistance ? 
 
 
Theory: By rotating insecticide classes for each generation 
you reduce the potential for acquiring insecticide resistance 
 

Example of class rotation 
 

 Class 1  Class 2  Class 3 
 

 ECB G1  ECB G2  ECB G3     Overwintering  
 

 Pyrethroid  Carbamate  Spinosad 
 

 Warrior  Lannate  Radiant SC / Entrust 



Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 
•  Know Your Chemical Classes 

•  Biological 
•  Bt, Fungal biocontrol 

•  CNS (Central Nervous Sys.) 
•  Contact, feeding 
•  Pyrethroid, Carb, OP, Neonic 
•  Spinosads 

•  IGR (Insect Growth Reg.) 
•  Egg, larva 
•  Esteem 

•  Know How Best to Use Them 



http://veg-guidelines.cce.cornell.edu!



http://veg-guidelines.cce.cornell.edu!
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Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 
•  Know Your Chemical Classes 

•  Biological 
•  Bt, Fungal biocontrol 

•  CNS (Central Nervous Sys.) 
•  Contact, feeding 
•  Pyrethroid, Carb, OP, Neonic 

•  IGR (Insect Growth Reg.) 
•  Egg, larva 
•  Esteem 

•  Know How Best to Use Them 
 
•  Know your insect complex 

•  Know The  Number of Generations 
Per Season of Pest  



Fundamentals of Lepidoptera (Pest) Biology 
 
Know your insect complex 
 
•  How does the pest overwinter ? 

•  Migratory or regional 
 
•  Damaging life stage ?  

•  Adult, larva 

•  Threshold for management:  
•  scout for larva, traps for adults, 
models for emergence ? 

•  Most susceptible life stage to 
manage ? 



Lepidopteran complex in vegetable production  # of NYS Veg. Crops 

 Armyworm Complex 

  Fall armyworm (FAW), Spodoptera frugiperda  1 

  Common armyworm (CEW), Psuedaletia unipuncta  2 

  Beat armyworm (BAW), Spodoptera exigua  1 

 Cutworm Complex: Agrotis spp. 

  Imported Cutworm (ICW),  1 

  Black Cutworm (BCW),  1 

  Western Bean Cutworm (WBCW),  2 

 Cabbage Looper (CL), Trichoplusia ni  4 

 Corn earworm/ Fruit worm (CEW, FW), Helicoverpa zea  2 

 Diamondback Moth (DBM), Plutella xylostella  1 

 European corn borer (ECB), Ostrinia nubilalis  4 

 
Managing Lepidopteran in Vegetable Crops 



Asparagus 
Beans (ECB) 
Beets   
Cabbage   

 Cabbage (DBM, ICW, CL) 
 Broccoli,  
 Cauliflower, 
 Brussels Sprouts 

Carrots 
Celery (CL, BAW, FAW) 
Cucurbits (SVB, CL)  

 Cucumber,  
 Melon,    
 Pumpkin,  
 Squash,  
 Watermelon 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Eggplant 
  Lettuce and Endive 

  Onions 

  Peas 

  Peppers (ECB) 

  Potatoes  (ECB, VCW, CL) 

  Spinach  (CL) 

  Sweet Corn (ECB,CEW,  

   FAW, CAW, WBCW, BCW) 

  Tomatoes (CEW,  

   THW, CW, CL) 

  Turnips and Radishes 

 

  

Field Vegetable Production in NYS 



Lepidopteran complex in vegetable production  Trap Type 
 Armyworm Complex   
  Fall armyworm (FAW), Spodoptera frugiperda  Pheromone
  Common armyworm (CEW), Psuedaletia unipuncta  Pheromone
  Beat armyworm (BAW), Spodoptera exigua  Pheromone 

 Cutworm Complex: Agrotis spp.   
  Imported Cutworm (ICW),  Pheromone 
  Black Cutworm (BCW),  Pheromone 
  Western Bean Cutworm (WBCW),  Pheromone 
 Cabbage Looper (CL), Trichoplusia ni  Pheromone 
 Corn earworm, Helicoverpa zea  Pheromone 
 Diamondback Moth, Plutella xylostella  Pheromone 
 European corn borer, Ostrinia nubilalis  Pheromone 

 Leak Moth, Acrolepiopsis assectella  Pheromone 

 
Trapping Lepidopteran in Vegetable Crops 



Due Diligence 

Common Army Worm 
June 5, 2012 



Observations 

Common Army Worm 
June 5, 2012 



Scouting 

Common Army Worm 
June 5, 2012 



ECB Trapping to Determine the Onset of  
Each Generation 



1st ECB eggs 
625-700 DD50 

1st  Gen. ECB 
hatch 

2nd Gen. ECB 
hatch 

ECB Trapping to Determine the Onset of  
Each Generation 

 
= Larval hatch 

Trigger for Insect Pest Management 



 
Factors Affecting The Management Of Insects  

Using Insecticides: Temperature & Larval Emergence 
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Adult Flight of European Corn Borer, Corn Ear Worm and Fall Army Worm 
New Paltz, 2012  

1st ECB Flt. 
500 DD50 

1st ECB eggs 
625-700 DD50 

1st  Gen. ECB 
hatch 

2nd Gen. ECB 
hatch 

3rd  Gen. ECB 
hatch 



Fundamentals of Lepidoptera (Pest) Resistance Mgt. 
 

II.  How Should We Manage Insecticide Resistance ? 
 
 
Theory: By rotating insecticide classes for each generation 
you reduce the potential for acquiring insecticide resistance 
 

Example of class rotation 
 

 Class 1  Class 2  Class 3 
 

 ECB G1  ECB G2  ECB G3     Overwintering  
 

 Pyrethroid  Carbamate  Spinosad 
 

 Warrior  Lannate  Radiant SC / Entrust 



Fundamentals of Lepidoptera (Pest) Management 
 
•  Insecticide Efficacy!

•  Most effective 
•  Residual activity 



Coragen - chlorantraniliprole;    Belt - flubendiamide;    Radiant SC - spinetoram;   
Voliam Xpress - lambda-cyhalothrin + chlorantraniliprole!



Fundamentals of Lepidoptera (Pest) Management 
 
•  Insecticide Efficacy!

•  Most effective 
•  Residual activity 
•  Temperature dependent? 



Environmental Temperature Plays A 

Role In Insecticide Efficacy (European Corn Borer) 

The influence of post-exposure temperature on the toxicity of 
insecticides to Ostrinia nubilalis (Lepidoptera: Crambidae). 
 
Musser,F.R., Shely, A.M. 
Pest Management Science. 2005 
Volume 61, Issue 5  , Pages 508 - 510 

Examined the influence of post-treatment temperature on insecticide toxicities. 
Temp. change from 24 to 35 degrees C (75 - 95oF) 

Pyrethroids   Warrior (lambda-cyhalothrin)  9.5 fold decrease 
  Brigade (bifenthrin)   13.6 fold decrease 

Carbamate  Lanate (methomyl)   no change 
Spinosyn  SpinTor / Entrust (spinosad)  3.8 fold decrease 

The results demonstrate that the most effective insecticide against a pest may vary 
with environmental conditions. 



Fundamentals of Lepidoptera (Pest) Management 
 
•  Insecticide Efficacy!

•  Most effective 
•  Residual activity 
•  Temperature dependent? 
•  Label restrictions 

• PHI, ai/A  & No. of apps per season 



Fundamentals of Lepidoptera (Pest) Management 
 
•  Insecticide Efficacy!

•  Most effective 
•  Residual activity 
•  Temperature dependent? 
•  Label restrictions 

• PHI, ai/A  & No. of apps per season 

•  Management  
•  Insect Complex 
•  Lepidopteran only 
•  Mixed Population (potato & flea beetle) 
•  Single or multiple active ingredients for narrow 

or broad spectrum activity 



Fundamentals of Lepidoptera (Pest) Management 
 
•  Insecticide Efficacy is everything 

•  If the insecticide is ideal!then 
 Timing is everything (life stage)! 

•  If you have the right insecticide!then  
 Calibration is everything!!! 

•  If you have the calibration dead on ! then 
 Coverage  is everything!!!! 

•  Weather!(wind during application, rainfall post application, 
temperature pre-post application!.. 

•  Next application window!how many apps are needed / 
generation? 

Reduce the weak links by checking every variable ! 



SWD Management after 0.8” of Rainfall (R. Issacs, Univ. Mich) 
 

   %      % 
Material  Rate   Control    Control  0.8” rainfall 

Mustang Max  4.0   oz./A    100   70-100 

Assail 30SG  5.3  oz./A  60-100    20-45 

Delegate 25WDG  4.5  oz./A  88-100     20-60 

Malathion 8F  2.0 pts./A  70-100      8-45       . 

 

Loss of SWD efficacy 1-3 days after rain 

24 hrs. post application rain event. 

Stresses the need for retreatment of most insecticides. 



 
Factors Affecting The Management Of Insects  

Using Insecticides 

Factor that led to European corn borer outbreaks in New York in 2011? 
 
•  Insecticides ‘challanged’ by high populations leading to very high larva #’s. 



 
Factors Affecting The Management Of Insects  

Using Insecticides 

European corn borer outbreaks in New England: 1926 

•  Corn 
•  Cut Flowers 
•  Plants 
•  Vegetables 



 
Factors Affecting The Management Of Insects  

Using Insecticides 

Factors that led to European corn borer outbreaks in New York in 2011? 
 
•  ECB overwinter as late instar larva 

•  Mild winter and moderating temperatures allow for high survival 

•  Temperature extremes and sudden changes in temperature reduce survival of 
ECB 



 
Factors Affecting The Management Of Insects  

Using Insecticides 

Factor that led to European corn borer outbreaks in New York in 2011? 
 
•  Mild winter 
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Factors Affecting The Management Of Insects  

Using Insecticides 

Factor that led to European corn borer outbreaks in New York in 2011? 
 
•  Overwintering refuge / no till for 2 years 

•  Weed hosts and standing corn stalks provide winter habitat 

•  Stalks left standing (Tillage of stalks reduces larval population ) 

•  Does no-till corn allow for higher winter survival of ECB? 



 
ECB Larval Emergence 

2-3x higher ECB  
Populations 



 
Factors Affecting The Management Of Insects  

Using Insecticides 



Manage Insecticide Resistance  
 
•  Rotating insecticide classes for each generation to reduce 

the potential for acquiring insecticide resistance for 
insects with high resistance potential. 

 
Scout throughout the season 

 
•  Early observations for cutworm detection 
 

Trap to determine seasonal fluctuations 
 
•  ECB for peppers 

Limit pyrethroid use 
  

•  Cool temperature for highest efficacy 
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Thank You!Questions?? 


