Management Strategies for Eastern Forests
- Threatened by Hemlock Woolly Adelgid (Ad
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Introduced Threat: Hemlock woolly adelgid




Biology and Life History

» Native to Asia and western North America
» HWA In eastern US originated from Japan
» First found in 1951 near Richmond, VA

» 2 generations/year

» 2 life forms: winged and non-winged

» Parthenogenetic (all females)

» Up to 300 eggs/female

» Active throughout the winter
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March-June




Winter generation nymphs in summer
aestivation




Sap sucking insect that feeds at the
base of needles on the fluids in the
xylem ray parenchyma cells

'




Factors:
» Financial- What timber value might be lost?
» Ecological — Forest ecosystem function

»Wildlife habitat

» Liability- Risks from falling trees and branches
» Probability of infestation — How close is HWA?
» Stand vulnerabllity factors

»Management alternatives




Hemlock Stumpage Value

Example: $35 / Mbf

» Pure stand: 10-30
Mbf/acre; potential
loss $350-$1,050 /acre

» Mixed stand: 0.5 - 10
Mbf / acre; potential
loss $17 - $350 / acre




Ecosystem Function: Water Quality

**» Hemlocks stabilize shallow soils and prevent
erosion and sedimentation

*Hemlock forests malntaln COO| stream Water

temperatures*®




Wildlife Habitat

Hemlock forests provide critical habitat for neo-
tropical migrant birds including:

Black-throated green and blackburnian warblers;
Acadian flycatcher; and blue-headed vireo




Wildlife Habitat

Hemlock forests provide
winter shelter for
many local wildlife
species including:




Infestation Risk - 2010

@ |nfested Counties
) Newly Infested in 2010
> Uninfested Countles
Natve Range of Hemlock

Note: This map depicts counties with established HWA
populations hat are confirmed and reported by respadtive
state forest health officals. The coarse nature of the map
does not prosdde nform ation below the county leve| and users
should not assume that highlighted infested counties are
entirely infested

Wap Produced by
USDA Forest Sendece 2111




Hemlock’s Future

 Review risk factors for
HWA susceptibility
and vulnerabillity

 Discuss stand and

forest strategies to
manage impact

 Review a few VERY
recent brighter notes




Risk Factors

» All age classes of eastern and Carolina
hemlock are vulnerable

» HWA Is rapidly spreading to new areas
(12-15 miles/year)

» HWA populations build quickly and are
difficult to detect at low densities




Vulnerability Risk Factors

e Soll moisture — higher on sites with low
mortality

« Winter temperature — Cold winters limit
HWA population growth

e Foliar nutrients — High nitrogen in foliage
might accelerate HWA population growth




Susceptibility Factors —

Proximity to:

Nearest infestation
(5, 10, 15 years)

Major roads
Streams

Recreation
destinations




Management Alternatives

> There are no effective native natural
enemies of HWA in Eastern North America

» There are no parasites of adelgids

> Insecticide treatments limited to individual
tree applications




Within-stand Risk

e Based on long-term monitoring, Delaware Water Gap:

* Intermediate trees 2.1
X more likely to
develop decline than
overtopped

Live crown ratio,
crown density, DBH
also influenced
probability of decline




Silvicultural Options for Hemlock-
dominated Forests (>30% BA)

1. Do Nothing

2. Thinning targeting hemlock crop
trees

3. Shelterwood Cut — Regeneration




Nothing

» Infested hemlocks die
In 4-15 years

» Light to forest floor
Increases

» Stimulates woody and
herbaceous plants

» Habitat- Dead wood




Impacts at Delaware Water Gap NRA

1989: HWA first noted

1998: HWA widespread

2000: Hemlock decline
and mortality first
apparent

2009: 30% tree mortality




2. Thinning: Increase Hemlock Survivability in
HWA -Threatened Stands

27 Objective: Reduce stand
£¢.  densities, reallocate

resources (light, water
and nutrients) increase
hemlock vigor.
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Silvicultural thinnings reallocate fixed site resources among fewer
stems increasing the amount of light, water and nutrients per tree.

Hemlocks can show growth increase to thinning regardless of age
as long as live crown ratio >30%



Stand Structure: Overstocked
(basal areas >200 ft4/a)

— Black cherry
— Hemlock (50-70 ft4/a)

gy

1 2 >
'] ]
A
§ t
= 1o
f "
£5
Z‘ 4
5 ==§)
2 sl
B RN
i e}

LN
i

— Oak and red maple
— Hemlock (30-50 ft4/a)




Marking a Thinning
Reduce relative density 30-40%

- BA <150 reduce to 80 ft4/a

- BA 150-200 reduce t0100
- BA >200 reduce to 130
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Beech poles and brrch marked to release understory hemlock
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Stand 1: Diameter Distribution




Stand 2: Diameter Distribution
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Stand 3: Diameter Distribution
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DBH increase: Crop Trees

Thinned

o™ stand 1: 1.1
‘ <y Stand 2: 1.6
_ Stand 3: 1.37

. . | Reference
" Standl: 0.7”
Stand 2: 0.9”
Stand 3. 0.6”




Foliar Nitrogen Concentrations in Thinned and Reference Stands
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*L -Gaps favored white

’ﬂ% pine and hemlock
- regeneration after deer

++" herd was controlled.
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B Harvest yield:
1 3,222 BF/a (1,859 BF hemlock)
- 4.6 cords/a
48 ft?/a basal area
64 TPA
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Biological Control

Approach:

Goal: “Establish a complex of host specific natural
enemies throughout the infested range and evaluate
their effectiveness”




Biocontrol: HWA Predators being Released

e Pseudoscymnus tsugae (PT)
was first and still most widely
used

— PA: 176,387 beetles
released at 50 sites in 23
counties - recovered 642
beetles

1,500 beetles (2003-
2006)

e Insect-killing Fungi




Chemical Control Options

e Horticultural olls
* Insecticidal soaps




Chemical Control Options

e Application to soll by drench
Or Injection

e Application directly into tree
by Injection




Chemical Control
Kioritz® Solil Injector
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Tree Injection

e Use on trees near
water

e Faster translocation

e Treatment timing
more critical

e Good tree health
 More complicated

* More costly ($3-
$5/inch dbh)




Future?

e Dr. Dick Cassagrande (U Rhode Island)
and colleagues are testing “resistant”
hemlocks

e Cuttings are rooted Iin nursery, then
challenged with HWA




Resistant Hemlock?




Resistant Control




http://na.fs.fed.us/fhp/hwa
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