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Population: ca. 37 million inhabitants (4 people per km² - the 228th most densely 
populated country) 
Surface: 9 984 670 km² (second after Russia)
Neighbor: 6 414 km shared land border with the USA, a major agricultural partner
Fresh Water: 10 million lakes - more lakes than the rest of the world combined 

Agriculture:
One of the largest agricultural producers and exporters in the world.
As an exporter, must be competitive and comply with requirements of client   

countries, notably food safety and environmental stewardship.
As a country, must respect bi- and multilateral treaties / agreements.

Canada – some facts
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Dealing with problem species
• FAO promotes Integrated Pest Management (IPM) as
the preferred approach to crop protection,
considering it as a "pillar of both sustainable
intensification of crop production and pesticide risk
reduction”.

• IPM feeds into The Biovigilance Continuum
• Biological control is a cornerstone of IPM. Value of
services = CDN$5.03 billion/year (Etilé 2013)



Introduction pathways
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Conservation Biological Control
• Very few studies have examined 
the effect of the landscape 
context on pests and their natural 
enemies (eastern Canada)

• In Canada, the issue of geographic 
scale is particularly important
(Étilé 2013)



Augmentative Biological Control

Industry driven
• Commercially mass‐produced natural enemies:

• Applied Bio‐nomics (11 species) ‐ Gaeolaelaps 
gillespiei and Neoseiulus fallacis are native to Canada

• Koppert (16 species)
• BioBest (26 species) ‐ Sphaerophoria rueppellii is native 
to Canada

• Anatis Bioprotection (27 products)

• Okanagan‐Kootenay Sterile Insect Release 
Program



Importation Biological Control

Government driven
• AAFC main player (weeds, arthropods)
• CFS re‐engaged (arthropods)

Successes
• Weeds (18)
(Vankosky et al. 2017)

• Forest arthropod pests (15) (MacQuarrie 
et al. 2016)

• Agriculture arthropod pests (16)



Importation Biological Control Framework

Improved science-based regulation. 

Innovative integrated pest management 
programmes; new predictive models; novel 
benefit-cost analysis parameters. 

New species discovered, taxonomic 
reviews of important groups; new 
specimens for morphological and 
molecular studies; new distribution 
records; new hypotheses on invasion. 

New information on species biology and  
interactions; better understanding of 
biodiversity; novel methods for assessing 
risk; predictive hypotheses on outcomes.

Innovations for scale-up and release of 
biocontrol agents; novel methods for tracking 
spread and impact; validate predictive 
hypotheses on outcomes; better 
understanding of biodiversity.



Ecological host range
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T. perfectus

Larvae              1817      2287      5754        6137        3100       3625     2247                                     
Parasitoids         638        482        122          110          838         556       884                                
T. perfectus        126        438 90          107            2           5           204 

Target

• Field data confirm hosts identified in lab tests
• Biological control agent probably not specific enough

T.
 H

ay
e

Cabbage
seed pod
weevil (C. 
obstrictus)

Charançon de la 
graine du chou



Petition for Release
Canadian Entomologist (2011) 143:524‐537

Canadian Entomologist (2011) 143:399‐410

Canadian Entomologist (2014) 146:224‐235



Access to natural enemies
• Convention on Biodiversity (195 countries signed + European Union) including Canada
• Nagoya Protocol on Access and Benefit‐Sharing (121 countries signed + European Union) not Canada

Bulletin of the Entomological Society of Canada  (2018) 50: 120–126. 



Successful Biological Control of lily leaf beetle
• Tetrastichus setifer (Eulophidae) released in
1999 (2010 in Canada); Diaparsis jucunda
(Ichneumonidae) and Lemophagus errabundus
(Ichneumonidae) released in 2003

• Tetrastichus setifer most successful,
widespread, up to 100% parasitism

• Current work includes: introduction of T. setifer
into areas newly invaded by lily leaf beetle (e.g.
western Canada); monitoring dispersal of T.
setifer to lily leaf beetle on novel plant hosts;
developing a bioclimatic model to predict
dispersal of T. setifer; release of L. errabundus
in Canada

Tetrastichus setifer

Photos by A.M. Brauner, AAFC

Criocère du lys



Successful Biological Control of Diffuse knapweed
• 12 agents released beginning in 1970, including
Urophora affinis, U. quadrifasciata, Sphenoptera
jugoslavica, and Larinus minutus (1996)

• Larinus minutus was the most successful: feeds on
leaves of rosettes and seedlings and the
parenchyma of bolting stems

• “Field observations show that diffuse knapweed
densities declined at sites in British Columbia
Canada where the weevil L. minutus became
established. Decline in diffuse knapweed density
did not occur where densities of L. minutus were
low.” (Myers et al. 2009)

Centaurée diffuse



The State of Biological Control in Canada

• A recognized strategy for dealing 
with problem non‐native species 
(CBD 2018, FAO 2019)

• A science‐based discipline
• Provides a wealth of data for 
addressing ecological and 
evolutionary questions

• Importation and inundative
biological control activities are 
regulated by CFIA

• Natural BC‐ needs to be better 
understood

• Conservation BC‐ greater effort is 
needed to enable implementation

• Augmentative BC‐ a thriving 
commercial industry

• Importation BC‐ has resulted in 
some successes BUT need to 
improve predictability
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