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Classical Biological Control of H

1. HWA in eastern Canada
2. Justification

3. Research tasks
I. Due-diligence
II. Optimization and integration
Ill. Post-release monitoring




What is it:
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Justification « unacceptable damage
« top-down regulation, but not in invaded range
« other tactics insufficient
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Justification

Safety *

Approvals
Efficacy ~
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unacceptable damage
top-down regulation, but not in invaded range
other tactics insufficient

evidence of safety before release
specificity to target pest

Federal approval - if not native to Canada
other jurisdictional requirements / consultations

demonstrated population regulation in invaded range
suitable given climate, pest phenology



Justification ™

Safety :
Approvals

Efficacy ~

Feasibility

Impacts *
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unacceptable damage
top-down regulation, but not in invaded range
other tactics insufficient

evidence of safety before release
specificity to target pest

Federal approval - if not native to Canada
other jurisdictional requirements / consultations

demonstrated population regulation in invaded range
suitable given climate, pest phenology

adoption / adaptation of existing programmes
operational mass releases / rearing
scaling up: recovery, establishment, spread

pest population control
reduction in tree mortality / decline
monitoring of non-target effects * Baseg



Benefits of Biological Control

1. Only landscape-level tool (vs. local
insecticides)

2. Specific
3. Self-sustaining (cost-effective)

4. Adapts to target
» Density-dependent
» Follow across range




Hemlock woolly adelgid, Adelges tsugae

» Small (<3 mm)
» Introduced ~1920’s (VA)

» Two generations (all female, mostly
static); white waxy ovisac

» Feeding causes needle loss, tree death

» Rapid spread (20km/year); long distance
movement
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» Initiated early 1990’s; extensive

» Eight species -> Four species (groups)

Laricobius nigrinus (PNW),

Laricobius osakensis (Japan),
Sasajiscymnus tsugae (Japan),

Leucotaraxis argenticollis / L. piniperda
(PNW) )
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Optlmal Program (after Elkinton et al 2011)

TARGET
SUBOPTIMAL

HWA density
HWA density

Progrediens eggs Sistens eggs Progrediens eggs




Existing Natural Enemies in NS

Totals for beat sheet sampling in 2020 and 2021
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» Three-year study; caged v. uncaged

» Mortality: No difference (progredientes and sistentes)
» Beat sheet, twig sampling: generalists only
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« predator selection & sourcing
PRE-RELEASE DUE DILIGENCE  host specificity testing

« petitions
« collections & releases
— OPTIMIZATION *  mMass rearing
« integration with other tactics
« establishment & spread
POST-RELEASE MONITORING - efficacy & impacts, incl. non-target
« re-assessment of agents




Predators TARGET

» Beetles

» Laricobius nigrinus (PNW,
BC),

» Laricobius osakensis (Japan,
NE)

Laricobius spp.

HWA density

» Silverflies

» Leucotaraxis argenticollis Progrediens eggs
(PNW, BC)

» L. piniperda (PNW, BC)




Scouting
(Lari + Leuco, BC+PNW)
Release site Release site
scouting scouting
(Lari., NS) (Leuco., NS)
Release Release Releas
(Lari.) (Leuco.) (Leuco.)
Post- Post-release mon.*
release
mon.*

Post-release mc.

* Beginning one-year post-release




INTEGRATING CHEMICAL AND BioLocicaL CoNTROL
oF THE HEmLock WooLLy ADELGID:

A Resource MANAGER’S GuiDE

Integration w/ chemical control

Stqnd prioriﬁzaﬁon qnd releqseS: ALBERT E. MAYFIELD I1l, SCOTT M. SALOM, KENTON SUMPTER,
TOM MCAVOY, NOEL F. SCHNEEBERGER, AND RUSTY RHEA

- strategic site selection .

9 . . _I_ _I_ d | . . //\ No ‘ 5.; Tenrt'l_pfrar\;, " A Tempurary,_ Perpetual, Predator
pI’IOI’I y STANAdS (e.g. a Ohg I’IpCII’ICIﬂ A% protection -E..i RATGAE RGO full protection full protection release
corridors)

- scaling up establishment across i / A
larger areas A A 2 & A & i A

.Iﬁ L3

Integration with chemical control:

- simultaneous protection of high-
value trees with insecticides;

- establishing predator populations
within same stand




PrOj eCt G Oa l + predator selection & sourcing
PRE-RELEASE DUE DILIGENCE « host specificity testing

+ petitions
Initiate and optimize biological ﬂ
control protocol
+ collections & releases
Integrate with additional tactics (e.g. OPTIMIZATION +  mass rearing

insecticides) - integration with other tactics

Assist in post-release monitoring ﬁ
Provide expertise for clients . establishment & spread

POST-RELEASE MONITORING - efficacy & impacts, incl. non-target
+ re-assessment of agents
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