
Monitoring | Tools of the Trade
Pheromone Traps

USDA Forest Service, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

INRA-Versailles, Institut National de la 
Recherche Agronomique, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

Bernard J. Raimo, USDA Forest Service, 
bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

John Capinera, University of Florida, 
bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

Jim Jasinksi, Ohio State University 
Extension, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

Jon Yuschock, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

USDA APHIS PPQ, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

USDA AHIS PPQ, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

USDA AHIS PPQ, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

Florida Division of Plant Industry, Florida 
Department of Agriculture and Consumer 
Services, bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

Kurt Ahlmark, Microlepidoptera on 
Solanaceae, USDA APHID PPQ, 
bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
Pheromone Traps

Kurt Ahlmark, Microlepidoptera on 
Solanaceae, USDA APHID PPQ, 
bugwood.org

• Nantucket pine tip moth 
• Peach twig borer 
• Lesser peachtree borer 
• Clearwing peachtree borer 
• Spruce budworm 
• Western bean cutworm 
• Beet armyworm 
• Fall armyworm 
• SW Pine Tip Moth 
• Squash vine borer 
• Gypsy moth 
• Sweetpotato weevil 
• European Pepper Moth



Monitoring | Tools of the Trade
General Trap(s)



Monitoring | Tools of the Trade
General Trap(s)

Cowell	et	al.	(2012)

Purchase	lure	OR	use	50%	
isopropanol	(rubbing	alcohol)



Monitoring | Sampling
Pest Management Units

GH1

GH2

GH3

GH4

GH5

GH6



Monitoring | Sampling

4/20 = 20%

1/6 = 17%

Presence/Absence Monitoring



Monitoring | Sampling
Rating & Indicator Plants

Higher infestation



Monitoring | Sampling
Representative sampling | Poor sample



Monitoring | Sampling
Representative sampling | Transect



Monitoring | Sampling
Representative sampling | Quadrant



Monitoring | Sampling
Representative sampling | Targeted Pseudorandom



Monitoring | Sampling
Standardized Sampling



Monitoring | Sampling
Standardized Sampling



Monitoring | Documenting

How many whiteflies is too many?

View trends in populations 

Patterns in pests of specific crops 

Patterns in pest outbreak related to crop stage



Monitoring | Documenting
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Defoliating Skeletonization Sucking Boring Mining Gall

Types of Damage
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Defoliating Skeletonization Sucking Boring Mining Gall

Photo Cred: Purdue University



Defoliating Skeletonization Sucking Boring Mining Gall



Defoliating Skeletonization Sucking Boring Mining Gall



Defoliating Skeletonization Sucking Boring Mining Gall



Defoliating Skeletonization Sucking Boring Mining Gall

Photo Cred: Utah State University



Defoliating Skeletonization Sucking Boring Mining Gall

Photo Cred: New Hampshire Garden Solutions



Defoliating Skeletonization Sucking Boring Mining Gall

Photo Cred: Wikimedia



Defoliating Skeletonization Sucking Boring Mining Gall



Cultural/Sanitation

¤ Keep a clean environment 

¤ Remove weeds/alternative hosts 

¤ Reduce unnecessary moisture 

¤ Companion planting 

¤ Banker Plants 

¤ Trap Plants 

¤ Crop Rotation 

¤ Nutrient management 

¤ Plant defense



Physical/Mechanical

¤ Hand weed 

¤ Hand remove insect pests 

¤ High pressure water spray 

¤ Exclusion nets and barriers 

¤ Pitfall traps 

¤ Yellow sticky cards



Sanitation

Cultural & Mechanical Control



Cultural & Mechanical Control
Companion planting


