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PREISPSING INCITING CONTRIBUTING

Long-term factors: Short-term factors: Long-term factors:
Climate Insect defoliation Bark beetles
Soil moisture Frost Canker fungi
Genotype of host Drought Viruses
Salt Root-decay fungi

Soil nutrients

Air pollutants Air pollutants

Mechanical injury

FIGURE 18-2 Categories of factors influencing declines.



Declines: Conifers vs. Hardwoods

» The most efficient foliage in hardwoods Is shade
leaves. These should be the last leaves lost during
a decline episode.

» The most efficient photosynthate-producing
foliage In conifers are the new needles.

In general, when trees are declining:

e Hardwoods lose foliage from the top-down, and
outside-in

- Conifers lose foliage from the bottom-up, and
Inside-out







Coniter: [Decline
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Spruce Budworm
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Eastern Canada
Spruce/Fir Resource

 The spruce-fir forest of eastern Canada
— At least seven outbreaks since 1700
— Each extending over millions of acres.
— Severe & widespread mortality

 From 1978 to 1982
— 1.5 billion ft3
— About 2/3s of the annual harvest
— 1 of the allowable cut



Eastern Canada
Spruce/Fir Resource

e Total area of moderate to severe defoliation In
Ontario eastward in 1981

— 94.1 million acres

— Dead and dying trees in an area of 62.3 million
acres.



Michigan

» Area visibly defoliated by SBW
— 1980: 859,000 acres
— 1981: 161,000 acres
— 1982: 116,000 acres
* Early 1980°s
— Spruce-Fir mortality - mapped on 519,000 acres
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Spruce Budworm

Life C'vele
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Spruce Budworm

Age dependent
Site stress enhanced

High % of staminate
flowers - highest risk

Reddish-brown cast from
June to late summer i PR G Hla e SR
30 - 50 Year Cycles
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2015 Aerial Survey Map / SBW

Spruce Budworm
671,480 Acres with Defoliation




Managing the State’s Spruce-Fir

Top-killing usually occurs after three years of repeated
defoliation

Tree mortality generally begins after 5 years

Overall, 67% of the balsam fir and 42% of the white
spruce was killed in the last outbreak.

Stands with nonhost conifers or hardwoods in the
overstory sustain less mortality.

Severe damage can occur to regeneration and young stands
with a scattered overstory of host trees.



Managing the State’s Spruce-Fir

|dentify high-value spruce and fir stands.

Manage balsam fir and mixed balsam fir and white spruce
stands on a 50 year rotation, and white spruce stands on a
70 year rotation.

Manage for even-aged, well stocked stands.

When clearcutting, all spruce or balsam fir, including
nonmerchantable trees, should be cut to avoid leaving a
scattered residual overstory of host trees.



How to rate spruce-fir vulnerability to budworm In
Minnesota. Batzer, et al (1980)

Basal Area of Original balsam fir basal area (square feet per acre)
Other Species | 79 40 60 80 100 120

(percent) Dead balsam fir basal area (square feet per acre)

15 35 54 73 93 112
30 50 69 89 108
26 46 65 84 104
22 41 61 80 100
18 37 57 76 95
14 33 52 72 91
9 29 48 68 87




Hemlock declinge and mortality

ypically occur witnin 4 to10




IEMIOCK VVoolly Adelgid
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« Hemlock is shade tolerant, long lived, a resource for wildlife
and plays an important role in many ecological processes In

forests
« Hemlock provides critical winter cover, food and habitat for
several birds and mammal species

« \Warming of cold water streams.



IHemlock \WWoolly Adelgid

A sucking Insect
Introduced from Asia

Discovered in the 1920°s
In western states

Found In eastern states In
1950°s
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Not to be confused with:
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Not to be confused with:
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Mealybugs
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Not to be confused with:
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Remember that hemlock woolly adelgid -

Has “"wool” that is attached to the twig not the needle.
Is immobile when covered in wax

Is waxy, not silky or stretchy

Is wispy like a cotton ball, not fabric-like

Has separate balls of “wool”

Doesn’t look painted on (like pine sap)




Hemlock \WaallyrAdelg
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Detected in 2015 and U nder Eradication

Native Range of Hemlock

Disclaimer: This map depicts counties with established HWA
populstions that are confirmed and reported by respective
state fores t health officisls . The coarse nature of the map

does not provide information below the county level and users
should not assume that highlighted infested counties are
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Michigan

7; HWA Infestation History in Michigan
(Year Detected)

Muskegon Co. (Z%rggnezto(éc;.

e ’ ’
(2015) 0) i
N. Ottawa Co.
(2010, 2016)
S. Ottawa Co. Macomzbo(ig.
(2010, 2015, 2016) (2010)
Allegan Co. _ \
(2013) ) Cjk&\\~

Macomb Co.

Berrien Co.
(2012) — () (2010)




SOULAWESE ILOWER Perinsuila

Half mile buffers uskegon -0 ‘

Lake Expre* i

Muskegon Co.
15HWAOQO5

15HWAO4

A N1 I\All\l\l

16HWADO
15HWAOQ6
15HWAO1

ACLI\AINA N
LIIN1vvAAv




UGA1748037




Batsam Woply Adsigh

o - J P - £
s NN
J— ﬂ\ : W" l
et f"‘/
-\——/“ ".( ,,"I \ -
Vo }/ 4
\ Tl OE
2 \ A<
’ - 7
R
AT
fi{{'t‘ :.:,fu !)\ ; P
R k) SR .
=1 '{;{— 5 'if;.r (/ . . ey
T’:‘; v‘ 7,:“ l.” vt g Idt.éé~ N
S e

'ayz* iy )

Ll % o,

PO ke = i 52

- . Y, s
5 N
NS e te PR
PRI

! - - ¥ "

+ = |»

SR, e

@ Oistribution as of 107252010 ( \ 3 R :
1) <3 , FI‘_:»{;’; 8% = | '

vl R
‘l

0 350 700 Mi . X
| \

: 1 | p==
J: | J | ' |
480 960 Km

0




UGA1269019







W Le)

miId=Ivia

L

—

[ESE




Michigan’s Ash Resource

« 917 million ash > 1”’dbh
e 171 million ash > 5 dbh
e 51 million ash > 9” dbh

» White & green ash -2.6
billion board feet

e Black ash - .42 billion
board feet

* 6% of hardwood volume
» 3.7% all species volume

Ash Abundance
[ ] Little or No Ash

[ JLow
I Medium
Il High
Il Very High

Estimated Abundance and Distribution
of Ash Trees in Michigan*
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2015 Detections
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MDARD Customer Service Center
Toll Free: (800) 292-3939
www.michigan.gov/eab




Compliance Agreements

A regulated article being moved with a
Compliance Agreement out of.a Quarantine Level
| 'or |1"area may only move to a facility with a
Compliance Agreement for processing, utilization
and/or disposal and can only move from October 1
through April 30.
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Tree-age e
(emamectin benzoate) —~o

» Protect valuable landscape ash trees

o Purchased and applied only by trained, certified
arporists and landscapers.

 [runk Injection at tree base.
o Systemic Insecticide, more effective in healthy trees

» Bayer Advanced Tree & Shrub Insect Control

(Imidacloprid) (Also, dinotefuran products)
— Apply around the base of ash in spring prior to leaf emergence (April)

= I I |
1 oz /inch circumference / healthy trees! MICHICAN STATE
UNIVERSITY
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