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“Costs” of Forest Invasives: 

Environmental – Economic – Emotional - Cultural

� Tree removal & replacement

� Ecological damage

� Reduced property values

� Lost timber value

� Lost aesthetic value

� Impacts on tourism

� Effects on utilities & other industries



Hemlock

• Over 170 million hemlocks grow in Michigan Forests

• Thousands more hemlock have been planted in landscapes

• Abundant in the Northern LP and UP and common in other areas

• Much of the hemlock resource in Michigan forests consists of 

relatively old trees due to browsing by deer on young regenerating 

hemlock



Hemlock

• 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

• Loss of hemlock could:

• Alter soil temperatures, nitrogen 
cycling and decomposition rates 
impacting forest structure

• Allow for increased erosion/reduced 
water quality/increased water 
temperatures altering communities of 
aquatic organisms



Hemlock Identification

• NEEDLES are flattened, about ½ inch long, glossy 
green above, and pale green with two white 
stripes below

• Needles have a flattened, rather than spiral, 
appearance on the BRANCH

• Small papery CONES about ¾ of an inch long

• On large trees, BARK is thick, corky and heavily 
ridged

• For more information on Hemlock Identification 
please visit: www.michigan.gov/HWA



Relative Probability of Host 

Availability



Hemlock Woolly Adelgid (HWA)
Adelges tsugae

• An insect that as an 

adult pierces its host 

and sucks out nutrients

• Introduced from Asia

• First discovered in the 1920’s 

in western states

• Found in eastern states in 1950’s



Hemlock Woolly Adelgid

Tree Injury and Symptoms

• Lives off twigs

• Needles turn greyish green

• No buds

• Needle drop

• Low vigor

• Secondary infestations

• Four-year mortality



Hemlock Woolly Adelgid 

Life Cycle

From MSUE Bulletin E-3300 December 2015 Written by Deborah G. McCullough, Professor, Dept. of Entomology and Dept. of Forestry, MSU.



An adult hemlock woolly adelgid, Adelges tsugae,

removed from its host plant and cleaned for imaging. First Instar. (Note small halo of wool)

HWA nymphs settled and feeding at

the bases of needles.

Hemlock needle torn away

from stem shows position of nymph

(arrow) and its stylet bundle

(arrowheads) within the plant.

Ovisacs



Available at: 

www.michigan.gov/hwa

Look  for:



White cottony masses found on 

the twig at the base of needles



Not to be confused with:

Hydro-seed mulch



Not to be confused with:

Wool From White Pine Aphids or 

Beech Scale 

blown in from neighboring tree



Not to be confused with:



Not to be confused with:

The main distinguishing feature between EHS and HWA is that EHS is primarily attached to the underside of the needles 

and HWA is attached to the twigs, at the base of needles.

Elongate Hemlock Scale (EHS) has been observed on trees in areas infested with HWA, at a relatively high incidence. 



Remember that HWA:



• Visual survey

– Binoculars may have some utility

– Using a pole pruner to sample from high in the canopy is recommended,

especially on larger trees

– Looking on the ground under hemlock for broken/chewed off branch tips can be effective, 

especially after severe weather events (wind,  hail, ice, heavy snow)  When snow cover is 

present fresh tips can be easier to find.

– Newly formed woolly masses are most evident in late winter/early spring but remnants of 

the previous generation’s woolly masses may be present any time of year.  Surveying for 

earlier life stages requires the use of a hand lens. 

– Sites where hemlock has been planted should be a focus of initial survey efforts

– Surveying around bird feeder locations may be productive

– Hemlock woolly adelgid can be difficult to detect at low levels, especially in the upper 

portions of large trees

Survey



on live plants

Optimum Sampling Period Optimum Sampling Period

most likely to be spread



Dispersal



Hemlock Woolly Adelgid

Distribution as of 2015





10HWA04

15HWA05

15HWA04

10HWA05

13HWA01

15HWA02

15HWA01

15HWA06

15HWA03

16HWA01

16HWA02

16HWA03

16HWA04





Holland/Park Township/Ottawa Co.

16HWA02

Partial survey

(1037 Letters)



Holland/Park Township/Ottawa Co.

16HWA02

Partial Survey

(1037 Letters)



Norton Shores/Muskegon County

15HWA04

Partial Survey

547 Letters



Communications

• Week of 9/12/16 – Information about the HWA situation in West 
MI including treatment options mailed to ~240 licensed pesticide 
application businesses in Allegan, Kent, Muskegon, Oceana and 
Ottawa counties.

• Week of 9/19/16 - Information about the HWA situation in West 
MI including treatment options mailed to ~2200 property owners 
in and around the known infested areas in Park and Port Sheldon 
townships and Spring Lake in Ottawa County; and Norton Shores 
and Whitehall in Muskegon County.

• Public information meetings scheduled for:

– 10/3/16 – Park Township, Ottawa County

– 10/5/16 – City of Roosevelt Park, Muskegon County



Treatments

Dinotefurann

Faster acting: 1-2 years control Slower acting: 3-5 years control



Treatments

– Follow the label.  It’s the law.

– Both products have ACTIVE INGREDIENT per ACRE per YEAR

use restrictions on their labels

– Yearly application records will be important to maintain

• For all uses of imidacloprid and/or dinotefuran   (Not just 

what is applied to hemlock)

– Application methods other than soil drench, soil injection or 

tablets should be considered when working in areas with 

coarse soils.



Treatments

Soil Injection
(Wear proper Personal 

Protective Equipment!)



Treatments

Basal Bark Spray



Treatments

Soil Drench



Treatments

Trunk Injection



Treatments

Tablets

Imidacloprid 

Tablets



Treatments

Foliar Sprays

• Horticultural Oil

• Insecticidal Soap

• Other



Insectaries/Biocontrol



Treatments

• Mechanical/Physical Control

– Severely infested trees can be cut down and destroyed

– In April - June, eggs and crawlers may be dislodged by hosing infested 
branches with a strong stream of water.

– Heavily infested twigs/branches can be pruned out and destroyed. 

Note: Neither of the last two practices, however, is 
effective enough to attain control without the use 
of other control options.



Best Management Practices

• Don’t move infested or potentially infested material
– Whenever possible, dispose of debris from infested hemlock on-site

– When possible burn or bury cut infested branches (obtain burn permits as needed)

– Drench cut stems and branches with soapy water (1/4 cup per gallon)

– Cover debris for three weeks with a clear plastic tarp (if daytime temperatures are above 50°F)

• Take down or empty birdfeeders and bird baths April – July, or move them at least 100 
feet from hemlocks

• Limit activity in infested areas April - July.  Brush off and wash clothing, vehicles and 
equipment after working in infested areas.

• Maintain proper soil moisture in hemlock root zones especially in times of low 
rainfall/drought

• Avoid the use of nitrogen fertilizers on infested hemlock

• Treat for other pests that may stress hemlock 
– scales, mites, loopers, gypsy moth, etc.

• Consider alternate species for future planting

What not to do



Michigan HWA Quarantines

• Exterior
– Regulates the movement of hemlock/hemlock 

materials into Michigan
• In place since 2001

• Interior
– Regulates the movement of hemlock/hemlock 

materials within Michigan
• Proposed implementation by 2017

Visit www.michigan.gov/pestquarantines for more information



Education/Outreach Materials

NEW !– Just posted to MDARD HWA webpage 9/19/16



www.michigan.gov/HWA



Midwest Invasive Species 

Information Network

www.misin.msu.edu



Report suspect infestations

Phone

(800) 292-3939
MDARD Customer Service Center

On-Line

www.misin.msu.edu

Email

MDA-info@michigan.gov

OR

OR



Questions?

Michigan Department

of Agriculture
@@@@MichDeptofAg MIagriculture

Stay connected with MDARD!


