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What limits MPB range?

Historic distribution of infestations up to 1970
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Has MPB expanded its range?
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Why?
Huge source population
Distribution and abundance of susceptible hosts
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Why?

Climate Change: Increase in “extremely suitable” habitat
1931 - 1960 1971 - 2000
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Will MPB spread?

Is pine in the boreal forest at risk?

Climate/weather

Distribution and abundance of susceptible hosts
Dispersal abilities

Interactions with other species



Climatic suitability
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Focus on winter mortality/survival

Winter is tough - even in the “historic" range
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Lethal (cold) temperature varies by life stage

- eqggs: -18°C
- pupae: -23/34°C
- 1st instars: -23/29°C
- 2 instars: -23/34°C
- 3rd & 4th instars: -29/40°C

(Reid and Gates 1970; Logan et al. 1995)

Development over the summer determines the
stage that enters the winter

- Effect of phenology

Lethal temps. - range and work to do on it



How will climate and MPB phenology
interact in the "new” habrtar?

..and affect population success?

Objectives

) Quantify variation in MPB development and survival as it
relates to temperature (fine resolution);

i)  Examine MPB reproductive success and attack characteristics
(T & GV); and

Yr 1 - Phenology up and running; Yr 2 - added mortality (z R) and (ii)






Research sites
established in
2010
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Identify (really) new attacks

Monitored dev., estimate peak flight in each region
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2010: Extended attack times
2011: One peak (late)

2010 Early-attack

2010 Late-attack




E.g., Winter 2010/2011 - Musreau Lake (south of Grande Prairie)
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E.g., Winter 2010/2011 - Smithers (nw BC)
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E.g., Summer 2011 - Musreau Lake (south of Grande Prairie)




While we're on the topic of delayed emergence
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Rel. size-fecundity/survival
Confounding factors

Emergence trap data (Field)
Mean pronotal width (mm)

Grande Fox Fort St. _
— Prairie —— Creek — John Smithers
I Princeton T
errace
T =
L I
@’g?ﬁg‘ﬁ"c@@&m l\(,jszgf\c
PiiIRISEEIREER IS
g€agsT el s SE2&8
5 SR §33SH dES g
S B T R BE - S



more F)

:F (lower nos.

Ratio M

Fort St.
John

Grande

Smithers

Fox

Prairie

Creek

Princeton

Terrace

(1an110 B1g) YL

(UInpues) Y1

(sre|d suid xoer) YL

(17 11sUUOQIN) ZINS

(s 12ddoD) enNs
Lod’

94d

GHd’

(AemyreH) rs4°
(diym 18ddn) rsH

(L¥6AMH) D4

(171 aows) o4
(0¥AMH) dD

(171 neaisniy) dO
(u1Appal) do

0.9

0.8

0.7

o

(diym 18mo) £Sa°
(1amo] 9|be3) o4

(8ureid spueln) do

Stressful times, invest in more F



Mean nos. of beetles per emergence trap
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Future research?

- Overwintering survival
- Cold tolerance - e.g., parameters around cold acclimation;
population differences; trade offs; genetics

Impact of extreme events
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