
Nature Center Summit

February 14, 2020



Oak Wilt

Oak Decline

Hemlock Woolly Adelgid

Asian Longhorned Beetle



• Acorns are an important 
food source for many wildlife 
species

• Oaks are abundant and 
important landscape trees in 
urban areas

• Annual value of oak 
stumpage exceeds $10 
million (10% of the forest 
volume in the state)

Importance of Oak Trees



Oak wilt is a vascular wilt 
disease caused by the fungus 

Bretziella fagacearum



• Affects vascular 
tissue of the tree 
(xylem) impeding its 
ability to transport 
water

• Red oaks more 
vulnerable than 
white oaks

• White oaks can 
become infected 
but are rarely killed 
(less vulnerable and 
more resistant)



• White oaks produce 
a bubble-like 
structure called 
“tyloses”

• Makes wood almost 
impervious to 
liquids; slows the 
spread of the oak 
wilt fungus

Red Oak

White Oak

Why are white 
oaks rarely killed?





• Wilting and 
premature 
defoliation 
beginning at the 
upper branch tips 
and moving 
down the tree

• Rapid leaf drop 
during the 
summer going 
from healthy 
green leaves to 
bare canopy 
within 6 weeks

Symptoms:



Wilting of 
the leaf 
beginning at 
the outer 
margins 
and moving 
inward



Discoloration of the vascular tissue



Spore Mats / Pressure Pads
Generally produced only in the year following tree mortality



Spore Mats / Pressure Pads
Generally produced in the year following tree mortality



Transmission:

Below ground 
through root graphs Above ground through sap-

feeding nitidulid (picnic) beetles *PEOPLE!*





Stumps of cut trees 
probably not susceptible

Pathway Concerns?

Spread on nursery stock is unlikely

Never been reported in bare-root 
or container nurseries



Control and Prevention

• Do not cut or prune oak trees during the growing season from April 
15 to July 15. This is when the adult beetles are most active and 
can spread the oak wilt spores to a wounded tree.

• If damage occurs or pruning is necessary during this time cover the 
wood with spray paint immediately. (latex paint is ok)

• Don’t move infected wood off-site without debarking, chipping or 
properly drying it.  If this isn’t possible, use plastic tarps to cover the 
wood (to prevent access to flying insects) for at least one year.



Before oak wilt management is discussed, 
confirm that you have oak wilt!

• Have sample confirmed through 
testing by MSU’s diagnostic lab

• A forest health specialist finding 
pressure pad



Treatment Options



Determining plow 
line distance



Vibratory 
plow used to 

sever root 
graphs



Cut down spore 
producing trees



Approximate cost to have someone 
treat your trees:

• $10-$12 per DBH inch

• At least 2-3 treatments spaced 2 
years apart



Other Oak Wilt Look-Alikes

The bacteria invades the vascular tissue of the 
trees resulting in mortality over several years.

Browning leaves and leaf curl are caused by 
bacterial infections in the tree. Red oaks are 
more susceptible than white oaks. 

Bacterial Leaf ScorchAnthracnose
A fungal leaf disease that affects oaks.  It 
exhibits different patterns of brown tissue and 
can cause premature leaf drop

Doesn’t kill the 
tree just weakens 
it. White oaks are 
more susceptible 
than red oaks.

Occurs more often in 
spring when it is cool 
and wet, with 
symptoms 
disappearing with 
warmer and drier 
summer weather  



www.michigan.gov/foresthealth
Click on: VIEW AND REPORT OAK WILT LOCATIONS

http://www.michigan.gov/foresthealth




For more information see: 

USDA-FS Publication 

NA-FR-01-11



Oak Decline

• Predisposing factors

• Inciting factors

• Contributing factors

- Insects

- Disease



• Growing on dry, nutrient-poor,
sandy soils

• South- and West- facing slopes

• Tree age  (100 years +)

Predisposing factors:

• Early land use (over-harvesting, 
grazing, burning)



Inciting factors:
• Short-term severe drought

• Repeated defoliation by insects

• Frost, ice, and/or wind damage

Male

Female
(Females do not fly)



Contributing factors: 
Disease

Armillaria root 
rot fungus



Contributing factors: 
InsectsTwo-lined 

chestnut borer Cerambycid Beetles

Gerald J. Lenhard, Louisiana State University, Bugwood.org 

Gerald J. Lenhard, Louisiana State University, Bugwood.org 

https://www.forestryimages.org/browse/detail.cfm?imgnum=0014058#collapseseven
https://www.forestryimages.org/browse/detail.cfm?imgnum=0014058#collapseseven


• Increase the diversity of forest stands to reduce the 
dominance of one or two tree species

Long-term Strategy

• Encourage growth of younger and more vigorous trees in a 
stand by thinning out the weak ones

• Encourage long-lived and drought-tolerant species such as 
white oak, and red pine



Oak Decline

• Twig and branch 
dieback in top and 
outer portions of the 
crown

• Sprouting 
(epicormic) 
branching common

Symptoms:



Oak Wilt

Vs

Oak Decline

= Results in rapid defoliation 
(bare canopy)

= Normally takes years and holds 
onto its leaves after they turn 
brown



Hemlock Woolly Adelgid
(HWA)

Native to Japan

• First observed in the Eastern US in 
1951 near Richmond, Virginia

• First observed in Michigan in 2006

• Over 170 million Hemlocks grow in 
Michigan forests

• Infested trees usually die within          
4-10 years



Why are hemlock 
important?

• Provide shade to rivers, 
stream, lakes

• Keeps water temperatures cool

• Provide diversity across the 
landscape

• Critical winter cover, food, and 
habitat for several bird and 
mammal species including 
deer yarding areas



Attacks eastern 
hemlock by 

using a piercing 
mouth part to 

suck the 
moisture and 
nutrients from 

the tree

White cottony 
masses found 

on the 
underside of the 
twig at the base 

of the needle
Steven Katovich, USDA Forest Service, Bugwood.org



White cottony masses



White woolly masses
~ 1/16”  – 1/4”



First Instar. (Note small halo of wool)

Crawler



Crawlers (1st instar nymphs) are the mobile life stage. They may be carried through 
wind, on birds and other animals, and improper disposal of infested branches.



HWA 
Life 

Cycle

• Progrediens:
Feed from late spring to early summer. 
Each female lays up to 50 eggs (avg. 
20). Those eggs hatch into sistens.

• Sistens:
Feed from late fall to early spring! 
Each female lays up to 200 eggs (avg. 
80-100) in spring. Those eggs hatch into 
progrediens. (Best time to survey; 
November through March           )

• Has 2 generations per 
year, stages can overlap

• Parthenogenic 
reproduction – all 
females

• Insects & eggs are 
protected by the 
ovisacs – white wax



Current infestations were first 
detected in 2015 in Ottawa 

County

~85 miles along the shore area of 
eastern Lake Michigan

Northern most known location is 
at Mears State Park in Pentwater







Survey and Treatment

• DNR Forest Health Response Team

• DNR Parks and Recreation

• Cooperative Invasive Species Management Areas
• West Michigan CISMA

• The Nature Conservancy

• Michigan Department of Agriculture and Rural 
Development



Survey



Treatment
Insecticide treatment kills 
the adelgid NOT the tree



Treatment
Imidacloprid - Applied as a tree injection 

or basal spray
- Persists for 3-5 years

Dinotefuran - Applied as a basal 
trunk spray

- Annual application

Both can be 
applied as a soil 
drench but due 
to the proximity 

to Lake 
Michigan we 

are avoiding it 
over leaching 

concerns



Outreach and Education Efforts
CAKE CISMA

Holland Charter Twp.
Parks Dept.

Lake County
Get Outdoors Day





• Contracting with 
Maureen Stine 
(natureology.me)

• For Teachers and 
Educators 
participating in 
prevention and 
detection activities

• Focus is to start 
high school 
students



• Not known to be in Michigan
• Boring insect
• Moved in firewood

• Arrived from Asia in solid wood 
packing material

Asian Longhorned Beetle



More than 1 billion maples grow in Michigan Preferred host: Maples



Before After

Before After

Impacts to Hosts
Hosts:

• Maples
• Buckeye
• Horsechestnut
• Birch
• Willow Elm
• Ash
• Sycamore
• Cottonwood
• Aspen
• Others



Life Cycle



Shiny, black body

Irregular white 
spots

Black and white,
banded antennae

1 ½”

0”

Body length is
¾” to 1 ½”

Identifying ALB Adults



Look-a-Likes

Cottonwood borerWhite-spotted pine sawyer

Native Longhorned beetle Native Longhorned beetle



Symptoms: Adult Feeding



Insect Signs:
Oviposition
Pits / Egg

Laying



Insect Signs:
Frass



Insect Signs:
Exit Holes



Insect Signs:
Galleries





• Michigan DNR Forest Health:

Website: www.michigan.gov/foresthealth

• Michigan Invasive Species:

Website: www.michigan.gov/invasives

• Midwest Invasive Species Network – MISIN:

Website: www.misin.msu.edu

Download MISIN app to report sightings

Cheryl Nelson, Forest Health Response Team, Michigan DNR      

Email: nelsonc6@michigan.gov 

http://www.misin.msu.edu/

