Tree by Tree, Yard by Yard:
Replanting Worcester’s Trees
Mollie Freilicher
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city has faced, such as canopy defoliation from
gypsy moth (Lymantria dispar) and tree death
from chestnut blight (Cryphonectria parasitica) and Dutch elm disease (Ophiostoma ulmi),
were not unique to Worcester, affecting many
communities across the eastern and central
United States. Other threats have been more
localized. Worcester, along with much of New
England, suffered major tree loss in the 1938
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he trees of Worcester, Massachusetts,
have had a hard time recently, as Asian
longhorned beetle (ALB) (Anoplophora
glabripennis) has decimated public and private
trees there and in surrounding communities.
What may be less well known is that the invasion of ALB is just the most recent blow in
what has been a difficult century for trees in
the Worcester area. Some of the issues that the

Disasters have hit Worcester’s trees before, including the devastating 1953 tornado. Photo of tornado damage by
Alfred K. Schroeder, June 1953.
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An adult male Asian longhorned beetle. ALB larvae
tunnel into host trees, damaging essential conductive
tissues. After pupating, adult beetles emerge from large,
round exit holes, as seen on this maple trunk.

hurricane, and a tornado in 1953 devastated
parts of Worcester. More recently, the ice storm
of 2008 damaged many trees, some beyond
recovery, in the Worcester area. The ongoing
onslaught has made it difficult for planting
efforts to keep up with tree losses.
Following the 1953 tornado and the already
significant losses from Dutch elm disease,
Worcester began growing maples and ramping
up its planting efforts. Maples, especially Norway maple (Acer platanoides), known for its
urban adaptability, became a mainstay of the
planting program. Over the next six decades,
maples came to comprise 80% of street trees,
leaving many of the city’s public trees vulnerable to a maple-specific insect or disease.
Enter Asian longhorned beetle. This mapleloving insect was found in Worcester in August
2008 and has since been detected in four surrounding towns, spurring the creation of a
regulated area in Worcester County that now
measures 98 square miles. Like the hurricane
and tornado, ALB quickly changed the land-

scape of Worcester’s northern neighborhoods.
Residents felt bereft of trees and looked to state
and federal authorities to come forward with a
solution. Even in areas without ALB, communities across the United States have been losing
trees to development, to neglect over time, and
to a lack of adequate replacement programs.
Add up Worcester’s experience with the hurricane, the tornado, the ice storm, and ALB, and
the importance of replanting becomes clear.
On a psychological level, replanting is also an
important part of the healing process following
the losses to ALB and the ice storm.

Tree Benefits
While urban residents have enjoyed shade and
the aesthetic benefits of trees, in the last several
decades researchers have studied the ecological,
psychological, and social benefits of trees in
urbanized areas. It is now known that trees are
important for air quality, watershed health, carbon dioxide reduction, soil quality, noise reduction, property values, and psychological and
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social well-being. Street trees
alone in Worcester provide over
$2.3 million in annual benefits
such as those described above.
That is not even counting the
thousands of trees in parks,
yards, and woodlots across the
city. The replacement value
for the 17,000 street trees
accounted for in a 2006 street
tree inventory was close to
$100 million. Urban forests are
valuable indeed.

Tree Loss and ALB Protocol
To examine the legacy of the
past planting efforts in Worcester, we can look at street trees,
often the most visible component of planting programs.
The street tree inventory of
Worcester identified the distribution of street trees across
neighborhoods throughout the
city. Neighborhoods with the
most street trees also had high
numbers of maples: Burncoat,
Greendale, Salisbury Forest
Grove, and the Salisbury Street
area. These areas have close
to a thousand or more maple
street trees and represent some
of the areas with trees most
vulnerable to ALB. With ALB
in the maple-laden Greendale
and Burncoat neighborhoods
and with nearby industrial Granville Avenue in Worcester, Massachusetts, as removal of street trees begins,
areas and major transit cor- and the barren view afterwards.
ridors that can serve as entry
points and modes for spreading ALB, there was
infested trees has not reached the soaring leva perfect storm for an infestation of ALB. Since
els seen in 2008, but Worcester and the surthe only way to deal with an infested tree is to
rounding communities in the regulated area,
cut it down and chip it, there is potential for sig(Auburn, Holden, West Boylston, Boylston, and
nificant tree loss when ALB is present in high
Shrewsbury) have all been affected by the beenumbers. The density of infested trees in the
tle and, as of May 2011, over 29,000 trees have
Greendale and Burncoat areas, and the density
been removed.
of egg sites and exit holes on the infested trees
In the heavily infested Greendale and Burnthemselves, resulted in the removal of infested
coat neighborhoods, some residents lost most, if
trees and surrounding host trees that were also
not all, trees from their lots. For many longtime
high risk for ALB infestation. The number of
residents, the loss of trees was an emotional
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than in any of the other ALB infested areas in
the United States (parts of New York, Illinois,
and New Jersey).

Planning the Plantings
The lead federal agency in the Massachusetts
ALB Cooperative Eradication Program is the
United States Department of Agriculture’s
Animal and Plant Health Inspection Service
(APHIS) and the lead state agency is the Massachusetts Department of Conservation and
Recreation (DCR). Replanting has been a component of all ALB programs in the United States
and the United States Forest Service (USFS)
is the lead agency for working with cooperators toward this end. Some cooperators in the
Worcester area include municipalities and
non-profit organizations that have stepped up
Mollie Freilicher

experience. Some streets that had been lined
with maples quickly became barren. Residents
felt the character of their neighborhoods had
completely changed. Images of empty streets
were reminiscent of pictures following the tornado, when some streets were stripped of all
trees. With the losses to ALB and the ice storm,
the opportunity arose to reshape the urban
forest—to improve diversity by planting a variety of non-host trees (trees that cannot support ALB), to move away from monocultures of
maples, to strategically place trees along streets,
in parks, and on private property to ensure that
they have adequate growing space now and in
the future, to educate residents about the value
of trees and how to care for and maintain them,
and to keep track of the new trees over time.
The scale of such a replanting effort was larger
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Professional staff, volunteers, and property owners have all been involved in tree replanting efforts. Here a DCR team in
Boylston plants trees.
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Trees at the holding yard are loaded for delivery to planting sites.

planting efforts. Congressman Jim McGovern
and Lt. Governor Tim Murray founded the
Worcester Tree Initiative (WTI) in 2009 with
the goal of planting 30,000 trees in the Worcester area over a five-year period. The WTI works
toward this goal through tree giveaways, tree
plantings, and training programs for volunteers.
At tree giveaways, attendees learn how to plant
and care for a tree properly before taking home
a tree of their choice to plant in their yard. The
WTI also works with school volunteers and
students to plant trees on school properties and
also holds “train the trainer” events to train
volunteers in tree planting and care so that
they can, in turn, train others and be part of
WTI’s outreach events.
The City of Worcester has also increased its
planting efforts. Since 2009, the city Forestry
Division has planted hundreds of new trees

along streets. In 2010, the city implemented
an “adopt a tree” program to encourage residents whose properties do not have trees, or
who have trees vulnerable to disease or insect
infestation, to accept a tree planted by the city.
The Forestry Division has also worked with the
WTI to assist with school and park plantings in
Worcester. Municipalities and non-profit organizations work together to ensure that efforts
are not duplicated and that each entity reaches
out to help replant trees in the area.
In the Worcester area, there have been two
government-funded replanting programs that
the DCR has administered with federal funds.
The two programs share the basic goals of
replanting trees and improving diversity, however the execution and scope of the programs
differ. The first was a $500,000 program funded
by the USDA that began in spring 2009 and

wrapped up in spring 2010. The goal of the
USDA-funded planting was to mitigate the
impact to the communities where host trees
were removed because of ALB infestations. The
USDA-funded planting specifically targeted
property owners who lost trees to ALB in the
2-square mile core area where most removals
occurred in 2009. For a property owner to be
eligible for a tree with the USDA planting, the
owner had to have lost a tree over six inches
diameter at breast height (dbh) from a maintained area of the property. This put the focus
on replacing landscape and specimen trees on
properties in areas where natural regeneration
could not be expected. Naturalized, unmaintained areas that could regenerate on their own
were not included in this planting. Already two
years on, property owners are seeing these areas
come back to life.
By spring 2009, the funding was in place from
the USDA to plant approximately 800 trees in
the areas first affected by tree removals. Properties that lost trees to ALB were identified from
the USDA database and DCR foresters mailed
information to property owners about replanting. Interested property owners responded and
staff scheduled visits to select trees and locations. Additionally, staff went door to door to
reach property owners who did not respond.
As the USDA planting program was wrapping
up, the next program was just getting started.
The American Recovery and Reinvestment
Act of 2009 (ARRA) provided $4.487 million
in funding for the second planting program
that got underway in spring 2010. The ARRA
planting will continue into 2012. It targets all
property owners in the regulated area regardless of whether they lost a tree to ALB. The
only limit to the number of trees a property can
have is the number of trees the property could
support. In addition to increasing diversity and
the number of trees on private property, the
ARRA planting aims to restore public shade
trees, to plant 15,000 trees on private property,
to restore forest canopy and watershed functions affected by reduced canopy, and to create
jobs. As of May 16, 2011, over 4,700 trees have
been planted through the ARRA program. In
addition to working with residents to site trees,
DCR foresters also conduct inspections of trees
planted in previous seasons to ensure that trees
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Though popular ornamental trees, mountain ashes
(Sorbus spp.) were not offered in replanting programs
because of their suscebtibility to ALB. S. aucuparia
‘Michred’ shown here.

Host Genera for
Asian Longhorned Beetle
Acer Maple
Aesculus	Horse chestnut
Albizia Mimosa
Betula Birch
Celtis	Hackberry
Fraxinus Ash
Platanus Sycamore
Populus Poplar
Salix Willow
Sorbus Mountain ash
Ulmus Elm
Cercidiphyllum Katsura tree
Koelreuteria	Goldenrain tree
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are establishing adequately. These
inspections are also part of a larger
data collection effort on the plantings, which will provide valuable
information for other communities
dealing with ALB and subsequent
tree planting efforts.

Selecting Species
An early task of the replanting programs was to determine a species
list to offer. First and foremost,
trees for replanting could not be
host trees for ALB. The tree species
also had to tolerate urban conditions and be relatively free of insect
and disease problems. It was also
important to have trees that ranged
in size and character at maturity
from small ornamental trees to
large shade trees and included both
deciduous and evergreen species.
The species also had to be readily
available in large quantities from
the nursery, a factor that ruled out
some otherwise practical candidates such as Kentucky coffeetree
(Gymnocladus dioicus) and Serbian spruce (Picea omorika). Foresters selected a mix of native and
non-native species (see Table 1).
Property owners wanted trees
for a variety of reasons, including
shade, ornamentation, and privacy,
and a diverse list helped meet
those needs. With demand high for
some species on the list, occasionally some residents had to accept
substitutes, especially in the case
of cherries (Prunus spp.) and crabapples (Malus spp.). Demand was
so high for some selections that
nursery supply could not keep up
and these species, including Japanese tree lilac (Syringa reticulata)
and ginkgo (Ginkgo biloba), had to
be removed from the planting list.
The initial list included 18 species
and this list has evolved to include
22 species for the upcoming planting seasons.

ALB Regulated Area
The map on the facing page shows the 98-square-mile
regulated area for Asian longhorned beetle infestation
in Worcester County. Firewood, green lumber, branches,
roots, logs, debris, and nursery stock of host genera is
restricted from leaving the regulated area. The boundary is determined by creating a 1.5-mile buffer around
infested trees, so as infested trees are found near the
edges, the regulated area expands.

M assach u s e tts

Boston

Worcester

Current Infestation Information
The Asian Longhorned Beetle Cooperative Eradication
Program is a partnership between the United States
Department of Agriculture’s Animal and Plant Health
Inspection Service and U.S. Forest Service, the Massachusetts Department of Conservation and Recreation, the
Massachusetts Department of Agricultural Resources,
and the towns and cities of the regulated areas. Chart is
current as of May 24, 2011. For up-to-date information on
the program go to: http://www.massnrc.org/pests/alb/
Worcester
	County
	Current Staff

Boston/
Brookline

147

9

98

10

	Infested Trees Removed

19,368

6

	High Risk Trees Removed

10,250

0

5,898

12

Quarantine (Square Miles)

Trees Planted
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Outreach and Property Owner Visits
The outreach from the ALB Cooperative Eradication Program for both planting programs was
similar. From the outset, it was important for
staff from DCR and APHIS to visit property
owners to discuss options for replanting. Many
property owners were inexperienced with trees,
so a personal visit was important not only to
assess properties for tree species suitability but
also to educate residents about trees and tree
care. With personal visits, we could ensure that
the right tree was selected for the right place
and, just as importantly, that a tree selected was
one that the property owner liked and would
maintain. After all, these trees have to survive
if they are going to provide enjoyment and benefits into the future. In addition to granting

Flowering cherries (Prunus spp.) were popular choices for
homeowners participating in replanting programs.

permission for tree planting, property owners
signed an agreement stating that they would
maintain trees for two years including watering, mulching, and removing stakes if they were
used. Residents also were eager to share their
experiences with the tree removals and often
used the site visits as part of their healing process in their discussions with staff.

Its narrow, upright form makes Serbian spruce (Picea omorika)
a good choice for urban sites, but it was not readily available from
nurseries so could not be offered in the replanting programs.

Learning from Other Replanting Programs
In June 2009, Eric Seaborn, the Program Coordinator for DCR Urban and Community Forestry and Alan Snow, the DCR Community
Action Forester, traveled to New York for a
workshop on how New York and New Jersey
ALB programs conducted their plantings.
While Seaborn and others had already devised
the basic strategy for the replanting and developed the methodology for both plantings, the
workshop granted the opportunity to hear about
successes from the New York and New Jersey
replanting efforts and to view materials officials there used in outreach. The Worcester

Nancy Rose (all photos)

Trees selected for the replanting effort include (left to right) seviceberry (Amelanchier spp.), tuliptree (Liriodendron
tulipifera), red oak (Quercus rubra), and linden (Tilia spp.).

Table 1. Replanting List for Massachusetts Regulated Area.
This represents current and past species that have been offered in the replanting program.
Large Shade Trees
Carpinus caroliniana American hornbeam
Cladrastis kentukea (syn. lutea)	Yellowwood
Fagus sylvatica European beech
Ginkgo biloba* Ginkgo
Gleditsia triacanthos Honeylocust
Larix spp. Larch
Liquidambar styraciflua Sweetgum
Liriodendron tulipifera Tuliptree
Metasequoia glyptostroboides Dawn redwood
Nyssa sylvatica Blackgum
Ostrya virginiana American hophornbeam
Quercus alba White oak
Quercus bicolor Swamp white oak
Quercus coccinea Scarlet oak
Quercus palustris Pin oak
Quercus rubra Red oak
Tilia spp. Linden/basswood
Ornamental Trees
Amelanchier spp. Serviceberry
Chionanthus virginicus Fringetree
Cornus spp. Dogwood
Malus spp.	Crabapple
Prunus spp.	Cherry
Syringa reticulata* Japanese tree lilac
Evergreen Trees
Abies concolor White fir
Picea pungens Colorado spruce
Pinus strobus Eastern white pine
Thuja occidentalis* American arborvitae
*No longer offered

12 Arnoldia 69/1

•

July 2011

area replanting built on those efforts, especially with regard to tree care information that
was distributed to residents.
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Database and Information Tracking
On top of the planting, diversity, and watershed goals for the USDA and ARRA plantings,
DCR is gathering information on the trees
planted for a central database. The database
includes data from the USDA and ARRA plantings as well as other organizations planting in
the regulated area including the WTI and the
City of Worcester. With so much planting in
the Worcester area, there is a great opportunity to study the fates of newly planted trees
in New England communities. Additionally,
there will be chances to investigate many
aspects of tree planting, establishment, and
survival on a large scale.
To keep track of trees, DCR foresters use tablet computers enabled with GPS and sketchmapping software . The Forest Service provided
equipment and technical assistance to adapt
software used for forest health monitoring in

Massachusetts so that it could be used for the
replanting. This software has eased data collection and facilitated the presentation of the
planting data. When foresters are on site visits
with property owners, the software enables the
foresters to see the property on an orthophoto
(a type of aerial image used in Geographic Information Systems [GIS]), and drop a point on the
map where a tree is to be placed. Once the forester draws the point on the map, a window
opens where the forester can enter information on the tree, the property, and the contact
information for the property owner. The software then creates a file that is usable in any
GIS software. This file contains both the data
the foresters have input as well as the spatial
data. Foresters use this file to generate the tree
order for the nursery. Foresters also use this
software to conduct a post-planting inspection.
It is this information, the data from the final
inspection, that goes into the central database
and that will provide a baseline of data on the
newly planted trees. Foresters are also beginning to use the USDA Forest Service’s i-Tree

Trees are readied for planting at Quinsigamond Community College during 2009, the first year of the USDA
replanting program.
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Data on these recently planted street trees on Fairhaven Road in Worcester will be gathered for a central database
that will help evaluate tree establishment and survival.

software to explore the structure of and the
environmental services provided by the newly
planted trees.

Costs, and Strategic Planting. United States
Department of Agriculture, Forest Service,
Pacific Southwest Research Station, General
Technical Report, PSW-GTR-202.

What’s Next?
As of May 24, 2011, the replanting program
has planted nearly 6,000 trees and has found
homes for over 9,000 trees for the spring and
fall 2011 plantings. It will be some years before
the streets of Worcester are lined with large
trees again, but the diversity of trees that are
being planted today will help buffer the city
against future pests. Strategic placement of
trees now can also help eliminate later conflicts with infrastructure such as power lines.
With the many partners involved, and support
at the state and federal level, Worcester and
the rest of the regulated area is poised for an
exciting recovery.

Herwitz, E. 2001.Trees at Risk: Reclaiming an Urban
Forest. Chandler Press, Worcester.
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