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Emerald Ash Borer
                                                                                                                   Jennifer Kujawski, Horticultural Consultant

No doubt you’ve seen the posters and bumper stickers 
circulating throughout the state.  These materials advise 
“Don’t move fi rewood!”  in an attempt to keep emerald 
ash borer (and other forest pests and pathogens) at bay.  
Emerald ash borer (EAB) is an invasive wood boring 
insect whose native habitat includes northern China, 
Mongolia, Korea, Japan, Taiwan, and eastern Russia.  
It poses little threat to ash trees in these countries due to 
a combination of EAB-resistance in Asian ash species, 
natural enemies, and scarcity and patchiness of forests.  
In North America, without these controls, it’s devastating.  
Why is it such a big deal?  Consider this.  Since 2002, 
when it was identifi ed in the United States, EAB has 
killed or affected more than 40 million ash trees.  EAB 
is predicted to cause $10-20 billion in urban forest 
losses over the next 10 years.  EAB threatens public 
safety, valuable nursery stock, wildlife food and habitat, 
and the ash product (e.g. fl ooring, furniture, shipping 
pallets, baseball bats) industry.  And last year, it was 
discovered only 40 miles away from the western border 
of Massachusetts. 

Identifi cation and Biology
EAB adult beetles are 3/8 to 3/4 inch (10 to 20 mm) long 
and 1/6 inch (4 mm) wide—females are slightly larger 
than males – with metallic emerald green wing covers.  
EAB may have a one or two year life cycle depending 
on when eggs are laid, health of the host tree, and local 
temperatures.  In a one year cycle, adult beetles emerge 
from under ash tree bark through 1/8 to 1/6 inch (3 to 
4 mm) diameter D-shaped holes in late May through 
early June.  The beetles fl y to the tree canopy and feed 
on leaf edges.  Beetles begin to mate within a week after 

emerging; females lay eggs 2 to 3 weeks later.  Each 
female EAB can lay more than 100 eggs during her 
lifespan.  She deposits the eggs (cream colored at fi rst, 
but quickly turning reddish-brown) in bark crevices or 
under fl aps of bark on tree trunks and branches.

Eggs hatch in about 2 weeks, and larvae chew through 
the bark and phloem into the cambium to the outer layer 
of sapwood.  As they feed, larvae wind back and forth in 
s-shaped paths or “galleries” that girdle branches and cut 
off food and water supply to the tree.  Severe infestations 
of EAB can kill ash trees in 2 to 4 years.  All North 
American ash species are at risk.   

Larval feeding ends in the fall, at which point mature 
larvae settle into shallow overwintering chambers in the 
outer sapwood.  Mature EAB larvae are 1 to 1¼ inch 
(26 to 32 mm) long, fl attened, and cream-colored.  They 
have 10-segmented abdomens with a pair of brown, 
pincer-type structures at one end of their bodies.  If larvae 
are small, they may overwinter and spend a second year 
in their larval galleries.  Otherwise, pupation takes place 
in spring. New adults emerge by chewing through the 
bark.  
 
EAB Spread
Since its discovery in Michigan in the summer of 2002, 
EAB has spread to 14 other states: Illinois, Indiana, 
Iowa, Kentucky, Maryland, Minnesota, Missouri, New 
York, Ohio, Pennsylvania, Tennessee, Virginia, West 
Virginia and Wisconsin.  In 2010, New York offi cials 
documented the pest in Saugerties, the closest location to 
Massachusetts to date.
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EAB probably arrived in the U.S. via ash wood used 
in pallets and shipping materials.  Left to itself, EAB 
would spread relatively slowly--5 miles (8 km) or less per 
year (Cornell University, 2009).  Adult beetles typically 
do not fl y far from their emergence tree (although this 
may be dependent on availability of food, i.e., ash 
trees).  EAB’s rapid dispersal rate is primarily a result 
of human intervention, through transport of infected 
fi rewood, unprocessed logs, and nursery stock.  Federal 
and state quarantines totaling 270,000 square miles are 
in place to slow the spread of EAB.  The US Department 
of Agriculture’s Animal and Plant Health Inspection 
Service is using traps to monitor outer edges of infestions 
to check EAB’s spread and identify new or outlying 
populations. 

Detection and Management
It can be diffi cult to fi nd early evidence of EAB in mature 
ash trees, but signs of EAB presence include D-shaped 
beetle exit holes on tree branches and trunks, and the 
following which are not exclusive to EAB infestation: 
vertical splits in tree bark above larval galleries (formed 
by callus tissue developing in response to larval damage), 
canopy dieback, a profusion of new shoots forming below 
dead parts of tree, or extensive woodpecker activity or 
holes (from where birds have penetrated bark looking for 
larvae).   

In response to the knee-jerk reaction to just remove 
infected trees, researchers and industry professionals 
in EAB-affected areas have developed a multifaceted 
approach to EAB management.  The Environmental 
Protection Agency has now registered 3 systemic 
insecticides for use on EAB: dinotefuran for basal trunk 
bark or soil application, emamectin benzoate for trunk 
injection only, and imidacloprid for soil application or 
trunk injection. Treatment is most appropriate after EAB 
infestation has been detected within 15 miles, and is 
most effective when applied before trees are infested. 
However, treatment can also save ash trees with a low 
level of EAB infestation.  Spring is the best time for 
treatment, but soil application in fall can be effective in 
some situations.

In addition to chemical treatment, three parasitic wasps 
have been approved for release as EAB biological 
control agents in the US: Oobius agrili, which lays eggs 
inside EAB eggs, and Spathius agrili and Tetrastichus 

planipennisi, which lay their eggs on EAB larvae.  
Permits are required to use these control agents and they 
are most appropriate for large forested tracts or smaller 
acreages with large numbers of ash trees.  

The US Forest Service is researching resistance 
mechanisms of Asian ash species and working to 
develop hybrids that will provide EAB resistance in 
North America ash species.  For the most up-to-date 
information, go to www.emeraldashborer.info  
 
  

UNIVERSITY of MASSACHUSETTS 
COMMUNITY TREE CONFERENCE

Tree Workers & Working 
Safely - A Reality Check

A Conference for Arborists - Foresters - Tree 
Wardens – Utility Arborists & Anyone Who 

Loves Working Outdoors With Trees

TUESDAY, MARCH 8
Stockbridge Hall, UMass Amherst

A conference 
sponsored by 

the University of 
Massachusetts 

Extension, USDA 
Forest Service: 
Urban Natural 

Resources Institute 
(UNRI) and the 
Massachusetts 
Department of 
Recreation & 
Conservation 

(DCR). 

For a registration form, go to
www. UMassGreenInfo.org

or call (413) 545-0895.
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When planning landscapes this year, think about how to 
incorporate plants to attract and conserve natural enemies. 
Biological control is the use of living natural enemies 
of pests to control pest populations. Natural enemies 
of insects and mites include predators, parasitoids, and 
pathogens. Insect and mite predators feed on pests but 
do not reproduce inside of them. Familiar examples of 
predators include lady beetles, lacewings and spiders. Not 
so familiar are ground beetles and syrphid fl ies. Predators 
tend to be larger than their prey and consume and feed on 
a broad range of species. Parasitoids are smaller than their 
hosts, consume only one prey during their lifetime, and 
typically feed on a narrow range of species. Parasitoids 
lay their egg on or in the body of an insect host, which 
is then used as a food for developing larvae, eventually 
killing the host. Most insect parasitoids are wasps or fl ies 
and have a very narrow host range. Benefi cial pathogens 
are disease-causing organisms including bacteria, fungi, 
and viruses that kill pests and are relatively specifi c. 

The fi rst step in conserving natural enemies is to avoid 
using pesticides as much as possible, especially those 
that affect a wide range of species or that are very 
long lasting. If pesticides are needed as part of a pest 
management program, then choose the most selective 
products with the lowest toxicity and/or shortest residual 
effect, and limit applications to only those plants or areas 
that are infested. 

The next step is to create an inviting environment. 

Attracting and Conserving Natural Enemies to Landscape Pests
                                                                     Tina Smith, UMass Extension Greenhouse Crops and Floriculture Program

Natural enemies are attracted to landscapes with plantings 
that include small trees, shrubs, bushy perennials 
and ornamental grasses to provide them with cooler 
temperatures and higher humidity during hot, dry periods. 
Organic mulches and ground cover plants help support 
greater numbers of ground-dwelling predators than bare 
soil and provide a favorable microclimate for predators 
such as ground beetles and spiders. 

Adult predators and parasitoids need pollen and 
nectar, food resources necessary for their survival and 
reproduction. Many female benefi cial insects need pollen 
or nectar in order to have enough energy to lay eggs. 
Once the females are attracted to the area, they are likely 
to stay and lay eggs. When the eggs hatch, the larvae 
attack the pests. 

Many annual and perennial ornamentals are good 
insect plants. For example, yarrows, various daisies 
and calendula are good pollen sources for lady beetles. 
Making the landscape attractive to benefi cial insects can 
be as simple as providing an edging of sweet alyssum or 
adding a few good insect plants to a display garden.

Attractive plants for benefi cial insects include the carrot 
family (Apiaceae), mustard family (Brassicaceae), mint 
family (Lamiaceae) and aster family (Asteraceae). Small 
fl owers with accessible nectar and a nice landing platform 
are very attractive to many benefi cial insects.

Alyssum
Aster
Basket-of-gold (Aurinia saxatilis)
Beebalm (Monarda)
Calendula
Candytuft (Iberis)
Common heliotrope (Heliotropium 
arborescens)
Coreopsis
Cosmos
Feverfew (Chrysanthemum parthenium)
Golden marguerite (Anthemis tinctoria)
Lavendars (Lavendula)

Lobelia
Marigold (Tagetes)
Potentilla
Rudbeckia
Salvia 
Schizanthus
Shasta daisy (Chrysanthemum maximum)
Speedwell (Veronica)
Stonecrops (Sedum)
Sweet alyssum (Lobularia maritima) 
Thymes (Thymus) 
Verbena
Yarrows (Achillea) 

Annual and Perennial Plants that Attract Benefi cial Insects
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Natural Enemies and Attractive Plants
Syrphid fly (Hover Flies)
Carrot family (Queen Anne’s lace, tansy, dill, fennel, 
caraway, parsley), sunflower family (coreopsis, 
Achillea, cosmos, sunflower, marigolds), candytuft, 
sweet alyssum, scabiosa

Chrysoperla spp., Chrysopa spp.(Lacewing)
Carrot family (Queen Anne’s lace, tansy, dill), 
sunflower family (coreopsis, cosmos, sunflowers

Hippodamia spp (Ladybird beetle)
Carrot family (fennel, dill, tansy, Ammi, Queen Anne’s 
lace), sunflower family (coreopsis, cosmos, (Anthemis), 
sunflower, Achillea

Aphidoletes aphidimyza (midge)
Dill, mustard, thyme, sweet clover

Native Plants and Natural Enemies
Native perennial plants are another option for the 
landscape. Native perennial plants remain established 
for many years and increase in floral area over time. 
The use of native plants increases biodiversity, and 
can be part of restoring natural habitats. A study 
conducted by Michigan State University tested 43 
native Michigan plants to learn whether native 
Midwestern perennial plants could provide similar 
benefits as the non-native annuals. Plants were chosen 
based on their bloom periods and ability to survive 
agricultural habitats. The study showed that many of 
the plants tested were attractive to natural enemies. 

For a complete list of plants that were highly 
attractive, moderately attractive and with low or no 
attractiveness, see: nativeplants.msu.edu/menu.htm 
The website has a good explanation of the project and 
helpful details about the individual plants and natural 
enemies.

OPEN HOUSE
March 9, 2011

3:00 - 5:00 pm
   

UMass Extension Plant 
Diagnostic Lab

Come see us at our
NEW LOCATION just off-

campus on the 1st fl oor of the 
Slobody Building at

 101 University Drive - Suite A7
       Amherst, MA            

(Phone #’s and emails have 
stayed the same.)

Parking is FREE at this new location. 
Light refreshments will be served.


