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What percentage of insects are classified 
as pests?

~1 – 3% depending on the source
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What is Integrated Pest Management?

• Reduce losses from pests in ways that are 
effective, economically sound, and ecologically 
compatible

Scouting/Monitoring Identification

Implement 
Management 
Strategies

Evaluation 
Effectiveness



Scouting and Monitoring

•Treat your farm like an 
ecosystem

•Get a good scout or get good 
at scouting!

•Who are my key pests?



Scouting and Monitoring

•Understand pest biology.
•Foliage feeding insects can often be 
spotted by careful examination of 
plants during pest windows – Aphids, 
Mites 

•Some insects require more 
specialized methods

•Pheromone traps: PNC
•Circle Traps: Pecan Weevil



Scouting/Monitoring

Understanding 
Economic Thresholds
Most pests have an 

established threshold, 
but this should be used 
more as guideline than 
as gospel.

From: Pedigo, L. P., Rice, M. E., & Krell, R. K. 
(2021). Entomology and pest management. 
Waveland Press.



Identification

Pecan bud moth Pecan nut casebearer

Pecan Bud Moth and 
Pecan Leaf Casebearer 

are often caught in 
Pecan Nut Casebearer 

Pheromone Traps

Credit: Bill ReeCredit: Bill Ree



• So, now that we’ve determined our pest, 
and we’ve determined our population 
and thresholds. Now what?:
1. Reduce Pest Population Numbers
2. Reduce Crop Susceptibility
3. Combine Steps 1+2



Chemical Management Cultural Management

Biological Management

Photos From: Pedigo, L. P., Rice, M. E., & Krell, R. K. (2021). Entomology and pest management. Waveland 
Press.
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Implement Management Tactics

In IPM, we focus on Biological, 
Cultural/Ecological, and 

Behavioral/Genetic Management first. We 
rely on Chemical management only when 

we have no other options. 



• Site Selection and Variety Selection are key.
• Keep plants healthy – pest are less apt to attack and overcome a healthy 

plant – Especially true for borers
• Sanitation – Crop residue removal (Hickory Shuckworm), Efficient storage and 

processing (Indian meal moth, red flour beetle)
• Irrigation and Water Management

Cultural/Ecological Management

Flatheaded Apple Borer



• Purposeful natural enemy manipulation to 
reduce pest populations.

• Types of Biological Control Agents
• Parasitoids
• Entomopathogens 
• Predators

Biological Control



Parasitoid Wasp attacking a waxworm

Parasitoids

Roger Ryan

From: Altieri, M.A., Nicholls, C.I., Fritz, M.A. Manage Insects on Your Farm: A guide to Ecological Strategies. 
SARE Handbook Series Book 7.

Photos From: Pedigo, L. P., Rice, M. E., & Krell, R. K. (2021). Entomology and pest management. Waveland 
Press.
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Entomopathogenic nematodes

Entomopathogens

Kate Anderson
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Enemies: An Introduction to Biological 
Control (p. 192). Cambridge University 
Press. Kindle Edition. 

(McCoy et al., 2007)
Hajek, Ann E.; Eilenberg, 
Jørgen. Natural Enemies: An 
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University Press. Kindle 
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BotaniGard, a commercial version of 
B. bassiana

Weevil infected with B. bassiana

Entomopathogens

From: Pedigo, L. P., Rice, M. E., & Krell, R. K. (2021). Entomology and pest 
management. Waveland Press.



Crab Spider

Lacewing Larva

Predators

From Entomology and Pest Management

Bradley Higbee

Marlin E. Rice
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From Entomology and Pest Management

• Classical – Identify a natural enemy from a host's 
origin and introduce it into a new location. 

Anagyrus lopezi parasitizing a mealy bug Vedalia Beetle attacking a cushion scale

Types of Biological Control

Evie Adriani USDA/ARS



• Augmentative – Any activity that 
increases natural enemy 
numbers or effectiveness.

Trichocaps  

Commercial Beneficial Nematodes  

Types of Biological Control
From Entomology and Pest Management

Commercial Lacewing eggs



• Conservation – Protect and maintain natural 
populations using habitat management.

Types of Biological Control

From Farming with Beneficial Insects

From Farming with Beneficial Insects

Jessa Cruz, The Xerces Society:
The Xerces Society. Farming with Native Beneficial Insects: Ecological Pest 
Control Solutions (p. 649). Storey Publishing, LLC. Kindle Edition. 

© Lorraine Seymour:
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Managing Beneficials

 Supplementation of nectar and 
pollen (flowering borders, 
intercropping, cover crops)
 Provide overwintering habitat 

(beetle banks, leaf litter, rock 
piles, brush piles
Minimize broad-spectrum 

insecticides. 

From Farming with Beneficial Insects.



Common Natural Enemies

Assassin Bug Parasitoid Wasp





• The label is the law!
• Important Information 

to consider
• Re-entry (REI)
• Pre-Harvest (PHI)
• M.O.A
• Pest Listed
• Amount per season







Mode of Action 
Classification | 

Insecticide Resistance 
Management | IRAC

37 Groups + Several 
Compounds with 
Unknown MOAs

https://irac-online.org/mode-of-action/classification-online/
https://irac-online.org/mode-of-action/classification-online/
https://irac-online.org/mode-of-action/classification-online/
https://irac-online.org/mode-of-action/classification-online/


Using IRAC Groups
Pesticide MOA

Acetamiprid (Assail) 4A

Afidopyropen (Sefina) 9D

Clothianidin (Belay) 4A

Flonicamid (Beleaf, Carbine) 9C

Flupyradifurone (Sivanto 200 SL) 4D

Imidacloprid 4A

Pesticide MOA

Pymetrozine (Fulfill) 9B

Pyridaben (Nexter) 21

Pyrifluquinazon (PQZ) 9B

Sulfoxaflor (Closer, Transform) 4C

Thiamethoxam (Centric) 4A

Tolfenpyrad (Apta) 21A

Imidacloprid
(4A)

Sefina 
(9D)

Apta
(21A)

• Pecan Aphid resistance to Imidacloprid has been 
observed in some parts of the state. 

• When we are spraying, we want to make sure we are 
targeting different generations with different 
insecticides. 

• Some pest, such as pecan weevil, don’t require as 
much rotation, as they only produce 1 generation a 
year. 



Insecticide 
Resistance

University of California Integrated Pest Management Publication 
3303. From: Entomology and pest management



Pest Resurgence 

University of California Integrated Pest Management Publication 
3303. From: Entomology and pest management



Siddiqui, J. A., Fan, R., Naz, H., Bamisile, B. S., Hafeez, M., Ghani, M. I., ... & Chen, X. (2023). 
Insights into insecticide-resistance mechanisms in invasive species: Challenges and control 
strategies. Frontiers in Physiology, 13, 1112278.



Cross-Resistance
• Where an insect becomes resistant to 

multiple insecticides through resistance to 
one. 

• Usually occurs within a class of 
insecticides

• DDT and Methoxychlor (Chemform, 
Moxie) (Both IRAC Class 3B).

• However, between class resistance also 
occurs.

• Carbamates (Carbaryl, Sevin) and 
Organophosphates (Chlroyrifos) (IRAC 
Class 1A and 1B).

• Carbamates (1A), Organophostphates 
(1B), Pyrethroids (3A) (All three target 
nerves and muscles).

From: Entomology and pest management



4. Evaluate Effectiveness

Did what I apply work? - Monitoring

YES! 

NO! Start from Step 1
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