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What is Biological Control?
•The suppression/control of pests through the 
use of natural enemies
• Beneficial action of predators, parasitoids, and 
pathogens 
•Organic/environmentally sound pest management 



Why use biological control?
•Increase in environmental stewardship
•Sustainable farming practices
• Increased pesticide regulations

•Pests developing resistance 

•Consumers demanding sustainably 
grown produce



Types of Implementation
Importation (Classical)
• Importing a pests natural enemy from another 
region for permanent establishment

UCANR

•Requires government authorization & time

•Goal: long term establishment 
Tamarixia radiata



Types of Implementation
Augmentation
•Periodic release of natural enemies
•Boost naturally occurring & non-native populations:   
N. californicus

•Released at specific times in 
production or multiple times 
throughout the season

Associates Insectary

Neoseiulus californicus



Types of Implementation
Conservation
•Conserving existing natural enemies through 
habitat modification

• Increasing species 
diversity & complexity of 
plants



Biological Control Agents
Parasitoids
•Wasps (e.g. braconid wasps), tachinid flies

•Attack pests and spend part or all of 
their life cycle in/on a single host
•Ecto-parasitoids
•Endoparasitoids

Alex Wild



Parasitoids      vs        Parasite

Spends most 
of its lifetime 
developing 
in its host.
Kills its host

Shorter 
lifecycle 
than host & 
do not 
usually kill 
its host



Biological Control Agents
Parasitoids 



Biological Control Agents

Egg parasitoid

Ecto-parasitoids: eggs 
laid outside the body, 
hatch & consume the 
host.



Biological Control Agents
Pathogens
•Bacteria, viruses, nematodes, & 
fungi that cause disease in pests

• Similar to parasitoids,        
pathogens also kill their host



What types of pathogens are out there?
•B.t. (Bacillus thuringiensis)
•Naturally occurring spore forming soil 
bacterium 
•Produces crystal proteins, which are toxic 
to many  species of insects
•Subspecies/varieties can be active 
against an entire order of insects or only 
a few species



B.t. var kurstaki: 
active against larvae 
of moths & butterflies 
only 

B. popilliae var 
popilliae : active 
against grubs of 
Japanese beetles, 
but not masked 
chafers

Masked 
chafer

Japanese 
beetle





What types of pathogens are out there?
•Entomopathogenic Nematodes
•Simple roundworms, colorless, 
unsegmented
•Parasitic & predaceous on many soil 
dwelling pests
•Mass produced & used as biopesticides
•High degree of safety on plants & 
animals
• Safe for pollinators, groundwater, no 
chemical residue



Steinernematidae
Heterorhabditidae



What types of pathogens are out 
there?•Entomopathogenic fungi

•Act as a parasite on arthropods & kill or 
disable its host
• Invade their host directly through the 
cuticle
•Do not need to be ingested. Can infect 
eggs & pupae of pests
• Low cost & safe for beneficials



Beauveria bassiana



What types of pathogens are out 
there?•Baculoviruses

• Large group of double-stranded DNA 
viruses
•Species-specific, narrow host range
•Safe on plants, other animals, & non-
target insects
•Has to be ingested by target pest
•Downside: no commercial production yet





Biological Control Agents
Predators
•Generalist & specialist 
•Kill & feed on many individuals in their lifetime
•Excellent searching & dispersal abilities



Some Commercially available 
predators•Lacewings
•Ladybird beetles
•Predatory mites
•Predatory true bugs
•Predacious snails



•Release rates depend on species of predator, 
pest species, pest pressure, crop 
(artchitecture, growth state, etc).

•Each predator has their own behavior that 
must be taken into account
•Can be different even for a group                      
of predators
•Example: predatory mites…

Associates Insectary



Type I 
(Specialist)

Type II 
(Selective of 
Tetranychids)

Type III 
(Generalist)

Type IV (Pollen 
feeders/generalist)

P. persimilis N. californicus A. andersoni Euseius spp.
N. fallacis A. swirskii

Galendromus
occidentalis N (A). cucumeris

Ambylromalus 
limonicus



Now that I know what BCA’s 
are, how can I incorporate 
them into my IPM program?



Incorporation requires knowledge & 
understanding of interactions with crop 
management practices

•They are living organisms

•Safeguarding can conserve 
populations
•Environment can affect control efficacy
• Temperature, humidity, prey & other food 

sources, crop type, pesticides



Scouting is your best friend!

•What pests are out?
• Narrow your BCA’s

•What’s the weather like?
• Narrow your BCA’s based on 

temperature



•BCAs are exposed to pesticides:
• Directly: Spray contact/interception
• Indirectly: Exposure to residues, eating 
contaminated food 

Know how pesticides affect BCAs

•Understanding how pesticides affects BCAs can 
aid in timing releases
• BCA’s need to re-invade sprayed areas to provide 
control of pest resurgence



•Understanding how pesticides can 
affect BCAs will increase their success
•Don’t swim against the current!

Know how pesticides affect BCAs

•This can also help you decide which BCA you 
should release



Know how pesticides affect BCAs

•Differences in toxicity of products to diff. 
phytoseiids
• E.g. Spinosad highly toxic to A. swirskii, harmless 
to T. montdorensis

• Important for choosing toxicity indicator species
• You may see 1 spp. and wonder why others are 
absent.





•Residues on prey may repel some species, but 
not others
•This may make outcome of control less 
predictable 

•Residues on other food 
sources (pollen) can also 
negatively affect populations

Effects on Foraging



UC IPM has information on toxicity 
of selected pesticides used on 
avocado on BCAs…



http://ipm.ucanr.edu





Example of how pesticides can 
affect control…



Bioassays of pestiside effects on N. 
californicus
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•BCAs are increasing in popularity due to an 
increase in environmental stewardship
•BCAs can be incorporated into your IPM 
program
•Knowledge of biology and crop management 
practices needed for success
•Data on effects of pesticides on BCAs is 
increasing

• Effects of pesticides on BCAs must be 
considered when incorporating them

Summary



•If BCAs are not “working” it is more likely an 
environmental cause
•More work must be done to better incorporate 
BCAs for higher success

•BCAs are not sprays. They will not give you a 
quick knockdown!!

Summary



THANK YOU!!

Questions?


