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Canada — some facts

Population: ca. 37 million inhabitants (4 people per kmz2 - the 228" most densely
populated country)

Surface: 9 984 670 km? (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.



Developed by

The INTELLIGENCE

Bconomalst] o http://foodsustainability.eiu.com/country-ranking/
(2019)

AT TTLEMNU : an individual r which will alter
ch

I France

| RN

Finbaind




Dealing with problem species

e FAO promotes Integrated Pest Management (IPM) as
the preferred approach to crop protection, v O
considering it as a "pillar of both sustainable [ =
intensification of crop production and pesticide risk \ RS
reduction”.

* |PM feeds into The Biovigilance Continuum

* Biological control is a cornerstone of IPM. Value of
services = CDNS5.03 billion/year (Etilé 2013)
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Conservation Biological Control
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Applied Bio-nomics
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Greenhouse Biological Control Commercial Development in

Canada and the Development of Industry Standards

Industry driven

e Commercially mass-produced natural enemies:
e Applied Bio-nomics (11 species) - Gaeolaelaps e
gillespiei and Neoseiulus fallacis are native to Canada

e Koppert (16 species)

e BioBest (26 species) - Sphaerophoria rueppellii is native
to Canada

e Anatis Bioprotection (27 products)
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Importation Biological Control

Government driven
 AAFC main player (weeds, arthropods)
e CFS re-engaged (arthropods)

Successes o
e Weeds (18) BIOLOGICAL CONTROL L
PROGRAMMES IN [ Eidlogical Cantiol
(Vankosky et al. 2017) CANADA, 1981-2000 Programmas
* Forest arthropod pests (15) (MacQuarrie s
et al. 2016) : B

e Agriculture arthropod pests (16)




Importation Biological Control Framework

Innovative integrated pest management New species discovered, taxonomic
programmes; new predictive models; novel reviews of important groups; new
benefit-cost analysis parameters. specimens for morphological and
molecular studies; new distribution
records; new hypotheses on invasion.

Identification of non-
native target species
(1+ years)

Access & exploration for
Successful natural enemies of target

i 2
Biocontrol L i

Evaluation of candidate
Biclogical Control Agent:
effectiveness and risk
(3+ years)

Release, establishment,
population increase,
impact on target
(3+ years)

Regulatory approval
for introduction of
Biocontrol Agent into nature
(1-2 years)

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.

New information on species biology and
interactions; better understanding of
biodiversity; novel methods for assessing

Improved science-based regulation. risk; predictive hypotheses on outcomes.
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Field data confirm hosts identified in lab tests
Biological control agent probably not specific enough



Petition for Release

Canadian Entomologist (2011) 143:524-537
[re
The parasitold communities associated with an
invasive canola pest, Ceutorfiynchus obstrictus
(Coleoptera: Curculionidae], in Ontario and
Ouebec, Canada

PO Waman. LW WAL F. Bodchind. DR Gileipi, 4.8 Becoatbant. GAP. Glsan

N ]

Biological Control

el

em RareEpsae A dinaviE boom i aie vhes

its area of origin: A life table analysis

87 ) rw, Pl et T e P

Mao:tality factors alfecting the cabbage seedpod weevil, Ceutorhynchus olntricts

Canadian Entomologist (2014) 146:224-235

P

vitorhynchus species (Coleoptera:
Curculionidae) in Ontario and Québes, Canada*
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The parasitoid communities associated with -
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Larval phenologies and parasitoids of two seed-
feeding weevils associated with hoary cress and
shepherd's purse [Brassicaceae) in Europe
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Determining the host specificity of the biological control agent -
Trichomalus pecfectos (Hymenoplera: Pleromalidae): the importance
of ecological host range
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Access to natural enemies

e Convention on Biodiversity (195 countries signed + European Union) including Canada

e Nagoya Protocol on Access and Benefit-Sharing (121 countries signed + European Union) not Canada

CONVENTION
ON BIOLOGICAL DIVERSITY

UNITED NATIONS
1992

NAGOYA PROTOCOL
ON
ACCESS TO GENETIC RESOURCES
AND THE FAIR AND EQUITABLE
SHARING OF BENEFITS ARISING
FROM THEIR UTILIZATION
T THE
CONVENTION ON
BIOLOGICAL DIVERSITY

TEXT AMND ANNEX

Articles spéciaux

Access to Genetic Resources and Benefit-Sharing
Affects Entomology in Canada

Peter G. Mason, Andrew M. Bennett, and Brad Fraleigh

The Convernivn on Biokerival Diversily (C2D) achnowledzes thul counliies bave soverelgn
nghts aver their gencbe resowress. In 20140, the Nagova Protecel on Acocss to (Grenchic Resources
and the Tair and Equirable Sharing, of Benefits Arising from their Utilization to the Convention on
Brologaew Diversily (Nugoya Prolocol) carne tilo Lores and provides « legul Fumewak for e
implementanen of a process by which aceess to genctic resources, and fair and cqutablc sharing
of benefits from their utilization between dences and recipients, can take place (Convention
un Bolegical Diversity 2018a). lroplemenlebion of e Megeye Prolocol hes troplications Gor
anremolegyin Carada. Acecsss to genetic resaurces, living or dead, must eomph with the 12gal
pequitements of the countties whete ey are scurced including, where spplivable, shaing e
benetits thal ansc froen thar uahizenon

To wdono enlomologists wn Cartady, we provide backgrownd on e access and benelit shunng
issuc, the potenial impacts on bindiversity research and hiological contrel, and the stams of
Canada’s activities. Actions raken to facilitate continved hiodiversity research and biolegical
contlrol acbvitizs ure surtsanzad.

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




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

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

e 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; K.
developing a bioclimatic model to predict Tetrastichus setifer
dispersal of T. setifer; release of L. errabundus
in Canada

Photos by A.M. Brauner, AAFC



Successful Biological Control of Diffuse knapweed

e 12 agents released beginning in 1970, including
Urophora daffinis, U. quadrifasciata, Sphenoptera
jugoslavica, and Larinus minutus (1996)

e 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)




The State of Biological Control in Canada

* A recognized strategy for dealing e Natural BC- needs to be better
with problem non-native species understood

(CBD 2018, FAO 2019) e Conservation BC- greater effort is

e A science-based discipline needed to enable implementation

e Provides a wealth of data for  Augmentative BC- a thriving
addressing ecological and commercial industry
evolutionary questions e Importation BC- has resulted in

e Importation and inundative some successes BUT need to
biological control activities are improve predictability

regulated by CFIA
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