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ABSTRACT

This study examined the relationship between eastern hemlock (7Tsu#ga canadensis (L.) Carr.)
crown condition and changes in radial growth associated with infestation by hemlock woolly
adelgid (HWA), Adelges tsugae (Hemiptera: Adelgidae). Tree-ring chronologies of eastern
hemlock were used to develop a binomial decline index based on three consecutive years of
below-average growth. Radial growth decline was modeled using logistic regression as a func-
tion of an extensive array of tree, crown, and site variables that were collected over an 11-year
period in Delaware Water Gap National Recreation Area. Some site-related variables, such
as site-location and aspect, were significantly related to decline probabilities when considered
individually. However, the total proportion of response variance accounted for was low, and
the only site variable included in the final model was mean plot-level HWA infestation level.
For every 1% increase in mean percent HWA infestation per plot, there was an 8% increase
in the likelihood that a tree would be classified as being in decline. Tree crown variables such
as live crown ratio, crown density, and the modified ZBadj index, a combination of foliage
transparency and branch dieback, had the most explanatory power, both individually and in
the final model. These crown variables were relatively accurate predictors of the degree of
hemlock growth decline during HWA infestation.

Presentations Fourth Symposium on Hemlock Woolly Adelgid in the Eastern United States

177




Forest Health Technology

Enterprise Team

TECHNOLOGY
TRANSFER

Hemlock Woolly

Adelgid

FOURTH Symposium oN HEMLOCK WOOLLY ADELGID IN
THE EASTERN UNITED STATES

HARTFORD, CONNECTICUT
FEBRUARY 12-14, 2008

5

W
s
¥, T
e
-‘ﬁnlu"-{ﬁﬂ.‘ P
AT AR
T S R R Ry
UL, o P G St

Hemlack \Woolly Adelgid Infestations 2007

o
7, S35

)‘fma/pnyxam lsupae
Sasaji & McClure

il ﬁ '
R
o

hative Range of Hemlock
7 Unirfested Counties
@ Infested Counties

7 MNewdy Infested 2007

Disdaimer: This map depics courties with esablished Hva "
populationsthat are confirmed and reported by respedive

state forest health officisls. The coarse nsture of the map

does not provide inform ation belowthe county level and users 1
should not assume tha highlighted infested counties are =i
entirely infested

Map Procduced by
USDAForest Service 21252008

Brad Onken and Richard Reardon, Compilers

Forest Health Technology Enterprise Team—Morgantown, West Virginia

U.S. Department
of Agriculture

USDA
i

FHTET-2008-01
June 2008





