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Photo: Ed kettela



2018

Foliage Protection Strategy

Silvicultural Strategy
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population density

Management strategy
is built from

Population dynamics

~35-40 year outbreak cycle
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Silvicultural hypothesis

Forest regeneration cycles drive budworm outbreaks

Tree ring data too
short and imprecise

BUT...

Forest regeneration
cycle takes
~70 years




Silvicultural hypothesis 2.0

Forest composition influences outbreak intensity

8 To an
{ extent...

More hardwood
content =
Less defoliation &

shorter duration
Zhang et al. 2018

Balsam fir:black spruce
ratio influences
stand susceptibility

Bognounou et al. 2017

Silvicultural strategies?




Oscillatory hypothesis

Predator-prey cycles drive budworm outbreaks
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Oscillatory hypothesis

Predator-prey cycles drive budworm outbreaks

Only data for
collapsing

populations

.-%" ...but, no data for

@ the rise
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Oscillatory hypothesis

Outbreaks are synchronous across the landscape

Moth dispersal Regional
does not spread outbreaks are
outbreaks inevitable

1975



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjgoITjhpLZAhWO8oMKHesWDwgQjRwIBw&url=http://canadarailvacations.com/map&psig=AOvVaw32Ut5tMAlHyn8z0PwDGIYy&ust=1518032702966055

' ‘-.

i s
i ‘\ ~

x‘ ,4 Qi.; »e
ol "f".. 34 :
. .q‘%gy c i, 15 Y Prevent tree mortality
Forestville -3 - }' i‘,;'-.. ’?\'A » ,Af &;4:‘ " (keep d6f0|latI0n <50%)
| 7o e i;,u";pﬁf{‘ a‘$ame UE Ld
e E . Ageen NOWET ztfhf o
Rimouski . B }E‘,&%'wﬁ“ : 2 £ H|gh Value Stands
- 3 -:‘;gl*".;"" > LR ¢ &,‘g
y S lni e Q0 i i 4‘:'&‘.;:' = 2 years defoliation &
Y bt e A A e R o~ : "
o ¥ !';%‘ ‘zt_'q-%' A High L2 densities
A Y gyt VA =
"r ",ﬁégﬂ;‘ . o _# p Campbellton .
oy A 4% Wait it out...
p
paM®
.o NO®
ot 17 .  Only 4% of area

treated, but ~85%
Edmundston 311 m successful

Caribou




Epicentre Hypothesis

(Double equilibrium hypothesis)

Outbreaks spread ‘contagiously’

2007-2013

Density-
dependent moth

dispersal
Régniere & Nealis 2019

No natural enemy

release
Bouchard et al. 2018

| Mate-finding Allee

effect

Régniere et al. 2012




Population control strategy | .. 2009
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Population control strategy

Target ‘hotspots’ &
slow or stop spread.
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Early Intervention Strategy

Conceptual Framework:

[1) Population dynamics ]

2) Monitoring: Hotspots and treatment areas

3) Efficacy and non-target effects

4) Communication and outreach

5) Benefits > costs
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‘Hotspot’: >7 L2 per branch

Régniére et al. 2019 (Unpubl.)
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Early Intervention Strategy

Conceptual Framework: e a0

Altermatives

1) Population dynamics

Dt. David MacLean,

[ 2) Monitoring: Hotspots and treatment areas ] ety o Fovcat oo Enbmea

Management University of New
Brunswick

3) Efficacy and non-target effects

Operational Requirements for a Successful
Early Intervention Strategy

4) Communication and outreach

5) Benefits > costs

Diew Carleton Luke Amos-Binks Andrew Motrison

Manager of Forest Health  Forester Cperations Manager
New Brunswick New Brunswick Forest Protection Limited
Department of Energy Department of Energy

and Resource and Resource
Development Development




Early Intervention Strategy

Conceptual Framework:
1) Population dynamics

2) Monitoring: Hotspots and treatment areas

[ 3) Efficacy and non-target effects ]

4) Communication and outreach

5) Benefits > costs



Population Control: Green River Project

Webb et al. 1956

Population Control Trials

~4.2 million ha of DDT
~99% budworm mortality!

But...

Populations quickly rebounded
25% of sites retreated annually.

Decimation of parasitoids and prey
(and therefore also predators).

Insecticide resistance.

Conclusion: “Let’s recalibrate for

Foliage Protection!”



How do we control pest populations?

Populations can compensate for
some culling (or harvest)...

Globe and Mail

Avoid provoking
compensatory responses and
thereby “add” mortality



How do we control pest populations?

We need to ‘add’ mortality:

1) Control populations while densities are
relatively low.




How do we control pest populations?

We need to ‘add’ mortality:
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2) Control over large areas to limit
sources of immigration.
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How do we control pest populations?

We need to ‘add’ mortality:

3) Avoid impacting natural enemies or
other non-target organisms.
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Early Intervention Strategy

April 17, 2019

Early Intervention Strategy for

Concep tua/ Framework: Spruce Budworm: Does it Work?

Can we do it More Efficiently?

1) Population dynamics

2) Monitoring: Hotspots and treatment areas

Dr. Sara Edwards
Postdoctoral Fellow
Forest Protection Limited

April 10, 2019

Ecological Impacts of Using Early
Intervention to Control Spruce Budworm

[3) Efficacy and non-target effects ]

4) Communication and outreach

5) Benefits > costs

Dr. Michael Stastn Dr. Véronique Martel
Research Scientis Research Scientist
Canadian Forest Service  Canadian Forest Service
Atlantic Forestry Centre  Laurentian Forestry Centre




Early Intervention Strategy

Conceptual Framework:
1) Population dynamics
2) Monitoring: Hotspots and treatment areas

3) Efficacy and non-target effects

[ 4) Communication and outreach ]

5) Benefits > costs
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Communications Strategy

(1) To be a credible primary source of Scientists and experts lead the discussion
information and education sharing accurate information

(2) Share our research program » Public awareness of the situation and
with Atlantic Canadians what is being done to address it

(3) Engage stakeholders to inform » Stakeholder communications & outreach
them with updates on our efforts Responsive and accurate information
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conserver

budworm no threat to
humans, says ecologist
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Communications

Strategy:

April 3, 3019

1) Transparent and proactive engagement
Communications and Outreach — Imporiant

— public, aboriginal communities, foresters, politicians, Pillars for a Successful Program
media, etc.

2) Scientists communicate on the science

Chris Norfolk Emily Owens
Director, Forest Planning  Citizen Science Coordinalor
. . . . New Brunswick. Allantc Forestry Centre.
{ ore entre
3) Directly address issues raised by the public Ot Enery
and Resource Development




Early Intervention Strategy

Conceptual Framework:
1) Population dynamics
2) Monitoring: Hotspots and treatment areas
3) Efficacy and non-target effects

4) Communication and outreach

[ 5) Benefits > costs ]




Spruce Budworm — Why do

Benefits > Costs? Ty

Uncontrolled budworm outbreak . B0/
= ~S15 billion loss over 30 years. _

Faculty of Forestry and Envitonmental
Management University of New
Brunswick

Research that increases efficacy of components

makes EIS more cost-effective:

Population dynamics, moth dispersal modelling, genomics,
radar work, satellite, community science, DSS, climate change, etc.

Cost-benefit balance will likely vary regionally.

In some cases, ‘Foliage Protection’ may be more
cost-effective.



Early Intervention Strategy

Conceptual Framework:
1) Population dynamics
2) Monitoring: Hotspots and treatment areas
3) Efficacy and non-target effects
4) Communication and outreach

5) Benefits > costs
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