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BACKGROUND

Southern pine beetle (SPB; Dendroctonus frontalis) is a bark beetle capable of
causing extensive ecological and economic damage to Pinus-dominated
ecosystems. Winter temperatures have historically confined SPB outbreaks in
the US to the Southeast but warming temperatures in the last two decades
have facilitated range expansion into novel forests (Lesk et al., 2017; Tran et
al., 2007; Weed et al. 2013). One such forest is the northeastern pitch pine
barrens, a globally rare ecosystem characterized by sandy soil and open stand
conditions dominated by pitch pine (Jordan et al., 2003). With climatic
conditions becoming more suitable for SPB, this insect poses a serious threat
to these ecosystems (Dodds et al. 2018; Lesk et al. 2017). Forest management
is an important tool for reducing SPB susceptibility in the southeast (Nowak et
al. 2008), but there is much to learn about how management can be used to
reduce SPB impacts in northeastern forests.

OBIJECTIVES

1. Further characterize pine barrens and identify stand conditions that may
increase susceptibility to SPB

2. Develop a hazard rating model that predicts stand-level susceptibility

3. Compile results into a management guide for pitch pine barrens in
relation to SPB

Fig 1. Year of emergence of a SPB suitable climate (black lines) and
ranges of pine-dominated forests (Lesk et al., 2017).
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METHODS -=Albany Pine Bush (NY)
Data collection: Fig 2. ~Long Island Pine Barrens (NY)
Stand inventory data were collected from: FeIClCLICIAN | = Ossipee Pine Barrens (NH)
* Infested and uninfested stands on Long Island, NY study areas.
* Uninfested stands in the Albany Pine Bush (APB), NY The first SPB
* Uninfested stands in the Ossipee Pine Barrens (OPB), NH outbreak on
Additional data were provided by Heuss et al. 2019 and the NYS DEC. Long Island
occurred in
2014. There
have been no
outbreaks in |[g¥

Stand condition analyses:

Stand conditions were analyzed by region, community type, and management
history using ANOVA. Conditions that may have predisposed stands to attack
were then incorporated into a hazard rating model.
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RESULTS: STAND CONDITION ANALYSES RESULTS: HAZARD RATING MODEL

Fig 4. Total basal area by region.
The APB was significantly less dense than the | __
Long Island pine barrens. E_ 60 . 1 j Y )
APB: n =50, OPB: n= 25, Long Island: n = 366. ‘é‘ . .
_ . @ 40- o 08
Fig 5. Total basal area by community type % =
and management strategy at the APB. S ‘ © 06"
Community type: Basal areas of PP-SOT, L 201 _(%
SNSG, and PP-SO stands were significantly % N 0.4
lower than PP-O stands. ° 0- T
Management: Basal areas of burned and = APB OPB Long Island 0.21
thlnr\gd and just burned stands were Flg 4 Region 0 406000 como 60006 o
significantly lower than unmanaged | | | | |
and just thinned stands. 0 10 20 30 40
—~ Pitch pine basal area (m2/ha)
PP-SOT: pitch pine - scrub oak thicket E 50 °
SNSG: successional northern N
. 40 . .. .
Sa“gg'a'“sﬁrass'a“ds ok b E s Fig 6. Preliminary hazard rating model.
PP-SO: pitch pine - scrub oak barren © . . . .
30 -
PP-0: pitch pine - oak forest % ?°' This model.predl.cts hazard rating (y.aX|s)
= 20 S based on pitch pine basal area (x-axis)
Management strategy @ o :\ 5 and number of infestations within 3.2 km.
O . -
® None = o é ® Developed using stand condition data
. .'?ﬁ.me'dd S O from 296 SPB infested stands and 70
e B '””ed d thinned = PP-SOT SNSG PP-SO PP-O infested stand L sland. NY
urnedad an Innhe Flg 5 Community type unintested stands on Long i1siana, .

CONCLUSIONS SO FAR

Stand conditions:

1. Pine barrens are diverse ecosystems
characterized by natural communities that
vary in structure

2. Management regimes affect the structure of
pine barren communities

Hazard rating model:

1. Pitch pine basal area and number of
neighboring infestations are important
predictors of SPB susceptibility

2. Management strategies for increased SPB
resistance and resilience align with pine
barren conservation objectives

REFERENCES

14 U T Ay P : i Cognato, A. | . In: Coulson, R.N.; Klepzig, K.D. 2011. Southern Pine Beetle II.
X -8 VERMONT ¢ ] g ¥ > A MLV b 2 | p Gen. Tech. Rep. SRS-140. Asheville, NC: U.S. Department of

Agriculture Forest Service, Southern Research Station. 7-12.

Dodds, K.J., Aoki, C.F., Arango-Velez, A., Cancelliere, J., D’Amato, A.W.,

Kevin DOddS JEff Lougee .; DiGirolomo, M.F., Rabaglia, R.J., 2018. Expansion of Southern Pine
i Beetle into Northeastern Forests: Management and Impact of a
Sophie Marinace Bryan E“IS § . Yowan Primary Bark Beetle in a New Region. Journal of Forestry 116, 178—
: fonvrvancv - v ) 191.
s Edward Jamison Jake McCumber , .
o 3 T Heuss, M., D’Amato, A.W., Dodds, K.J., 2019. Northward expansion of
Tessa McGann G |en n Motzkin 0. southern pine beetle generates significant alterations to forest
! 7,. o 9 4 structure and composition of globally rare Pinus rigida forests. Forest
Jacob Penner Dave K|ng Ecology and Management 434, 119-130.
Jess W|k|e Pa Ul Gregory “» ! Jordan, M.J., Patterson, W.A., Windisch, A.G., 2003. Conceptual ecological
A8 ke models for the Long Island pitch pine barrens: implications for
Hanusia H iggins Amanda Ma haffey ; managing rare plant communities. Forest Ecology and Management

185, 151-168. https://doi.org/10.1016/5S0378-1127(03)00252-4

Lesk, C., Coffel, E., D’Amato, A.W., Dodds, K., Horton, R., 2017. Threats to
North American forests from southern pine beetle with warming
winters. Nature Climate Change 7, 713.

Nowak, J., Asaro, C., Klepzig, K., Billings, R., F., 2008. The southern pine
beetle prevention initiative: working for healthier forests. Journal of
Forestry 261-267.

TO LEARN MORE...

The Albany Pine Bush Preserve’s website

. . . . Tran, K., Ylioja, T., Billings, R., F., Regniere, J., Ayres, M., P., 2007. Impact of
Northern Woodland piece about pine barrens, by Laurie Morrissey Minumurm Winter Temperatures on the Population Dynamics of
The NYS DEC’s Southern Pine Beetle Factsheet Dendroctonus Frontalis. Ecolocial Applications 17, 882—-899.

The USFS Southern Pine Beetle Hazard Rating Maps Weed, A.S., Ayres, M.P., Hicke, J.A., 2013. Consequences of climate change

for biotic disturbances in North American forests. Ecological
Monographs 83, 441-470.



https://www.albanypinebush.org/index.php
https://northernwoodlands.org/outside_story/article/pine-barrens?utm_source=twitter&utm_medium=social&utm_campaign=outside_story
https://www.dec.ny.gov/docs/lands_forests_pdf/spbactsheet.pdf
https://www.fs.fed.us/foresthealth/applied-sciences/mapping-reporting/spb-hazard-rating-maps.shtml

