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Predatory Bugs – Orius spp.

Adult Orius insidiosus

Nymphal stage



Entomopathgenic fungi – Beauveria bassiana

Beauveria-infected thrips

Spider Mite IPM
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Life Cycle of Two Spotted Spider Mite

Spider Mite Damage to Crops

Cucumber plants

Cucumber leaf



Biological Control of TSSM
Predatory Mites

Phytoseiulus persimilis Amblyseius californicus

Predatory Midge
- Feltiella acarisuga

LarvaAdult



Predatory Beetle
- Stethorus punctillum

Adult
Immatures

Constraints to Greenhouse IPM 

in Canada

Greenhouse pests that also transmit plant pathogens

Extremes in climate among the different geographic 
greenhouse production regions

IPM-incompatible chemicals

Continual introduction of new greenhouse pests

Deregulation of some chemicals has left growers without 
any or few products to control pest outbreaks



Reasons for Increased IPM in Canada

Bumble bees for pollination

Increased number of BCAs

Improved quality control of BCAs 

Consumer demand for healthy products 
and health of the environment

Reasons for Increased IPM Adoption 

in Canada

Increase size of greenhouse operations
Better climate control
Usually 1 person assigned to IPM 
Monitoring programs are routinely used

Improved sanitation procedures and better clean-up in 
between crops

Acceptance of alternative control/preventative strategy
Mating disruption

Screening vents

Increases registration of IPM-friendly chemicals

Improved technology transfer
More private consultants

Harrow Greenhouse Manager decision support system





ENVIRONMENTAL
CONTROL & MONITORING
SOFTWARE & HARDWARE

USER

INTERFACE
MODULE

INITIALIZATION
MODULE

DISORDER
IDENTIFICATION

MODULE

DISORDER
FORECAST

MODULE

INFORMATION
MODULE

(PEST\PRODUCTION)

DISORDER
CONTROL
MODULE

DISORDER
PREVENTION

MODULE

CONFLICT RESOLUTION MODULE

HARROW GREENHOUSE CROP MANAGER

PRODUCTION RECORDS

costs of supplies & equipment

records of past actions

control
action

preventive
action






