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invasive species =

one that rapidly spreads and outcompetes multiple native species

Holly Harper

O

ne of the most serious problems encountered
in the stewardship of natural lands in south
eastern Pennsylvania—and increasingly
recognized as a threat worldwide—is the presence of
invasive plant species. Even though the occasional
immigration of new species into plant communities is a
normal process, the current high rate of introduction—
fueled by the planting of exotic (non-native) species
for horticulture, wildlife management, and erosion
control—is threatening the integrity of native plant
communities and the survival of native species.
Most invasive plants are particularly well adapted
to colonize disturbed areas. In southeastern Pennsylva
nia the division and clearing of land parcels associated
with agriculture and more recent sprawl development
have created countless miles of edge condition that is
highly favorable to the proliferation of invasive spe
cies. The misguided promotion of several exotic species
for erosion and livestock control and the region’s rich
horticultural legacy (often using exotic species) have
provided plentiful seed sources for regional dispersal of
numerous invasive exotic species.
The presence of invasive plant species complicates
the goal of maintaining healthy native plant com
munities because invasive plants compete vigorously
with preferred native species for “growing space,” the
major resources and conditions—light, water, nutrients,
temperature, humidity, soil structure, and other fac
tors—that support plant growth in any area. As a result,

invasive species have the ability to displace native veg
etation, halt or subvert the natural process of succes
sion from field to forest, and homogenize the structural
and wildlife food resources of a site. They can also alter
nutrient cycling, local hydrology, and fire regimes.
These modifications to native plant communities
reduce their habitat value for native fauna, particu
larly migratory songbirds, which nest within different
vegetation layers, and insects, which are vital links in
many of the food chains that make up the food web in
ecosystems.
The control of invasive plants will be a perpetual
concern of land managers in the region. The exten
sive edge area and seed sources in our region and the
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The most problematic invasive

species at this time

(Celastrus
orbiculatus): A
woody vine that
aggressively
grows along
forest edges or in
open meadows.
Its seeds are
dispersed by birds
and human collectors (the bright orange seed capsules
are used for fall decorations). By growing into the
tree canopy, the vine shades the leaves of the host
tree and increases wind resistance and snow and ice
accumulation, making it vulnerable to windthrow.
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Oriental
bittersweet

Autumn-olive (Elaeagnus umbellata): Once promoted
as a wildlife food along with its relative, Russianolive (E. angustifolia), this shrub can rapidly invade
abandoned fields and open canopy forests to the
exclusion of all other plants.

Norway maple (Acer

David Steckel

platanoides): A shadetolerant tree that is
invading many forests
throughout the region.
Once established, its
dense shade prevents
virtually all plants from
growing around it.

Japanese stiltgrass (Microstegium vimineum): A warmseason grass dispersed by deer and human walkers that
quickly spreads to the detriment of native herbs and tree
and shrub seedlings.

(Rosa multiflora):
An upright
shrub that was
promoted as a
“living fence,” its
proponents failed
to understand its
ability to spread
rapidly via bird
droppings.
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Multiflora rose

Japanese honeysuckle (Lonicera japonica): A
perennial vine initially used for erosion control, its
greatest impact is on forest tree seedlings and shrubs.

A more complete list of the invasive plants that have the most severe impacts on natural lands in the region can be found
in Natural Lands Trust’s Stewardship Handbook for Natural Areas in Southeastern Pennsylvania (www.natlands.org/handbook)
under “Invasive Vegetation Management”. Photos and detailed descriptions of individual plants are available at www.nps.gov/
plants/alien/index and from other sources listed in the Handbook under “Additional Information Sources”.
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prolific nature of these plants guarantee that even with
complete eradication on a given property, invasive
species can quickly reestablish themselves as a serious
stewardship problem if not monitored and addressed
on a regular basis. A strategy for coexisting with these
plants is needed—one that will minimize their effects
on the aesthetics and ecological stability of a property,
with a minimum of management effort.

MANAGEMENT STRATEGY
In natural lands management, the most efficient and
effective strategy usually results from basing steward
ship goals and strategies on a thorough understanding
of the environmental forces in the area and adopting
only those goals and strategies that work with, and not
against, these forces. This is especially true in develop
ing a strategy for minimizing the impact of invasive
plants. Any attempt to alter the vegetation of a site
will succeed or fail according to its effects on the avail
able “growing space.” Given that growing space in any
area is finite, successful management will result from
those practices that make more growing space available
to desirable species (native members of natural com
munities) and less to undesirable species (introduced
invasive plants).
Often the most difficult step in controlling in
vasive species is deciding what to do first. Creating a
“plan of attack” is critical in order to make the most
efficient and effective use of limited stewardship
resources. Although it may seem logical to address the
most severely degraded areas first, this is not always the
best use of resources. The following two rules can help
focus management efforts.
The first rule is that, in general, the future rate
of forest degradation is inversely proportional to the
current level of degradation. When a tree within a
healthy forest is toppled by invasive vines or a gap
is colonized by an invasive tree, the resulting loss of
growing space can have a major impact on the entire
forest stand, by providing a seed source for the rapid
spread of invasive species from that point. On the oth
er hand, the loss of a single tree in a heavily degraded,
open-canopy area creates relatively little change in
the total amount of growing space in the stand that is
controlled by invasive species.
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The second rule is that management efforts should
be focused on restoring that part of the plant commu
nity that controls the most growing space. In a forest
community the canopy trees take up the majority of
the growing space. Once the canopy is free of invasive
species, the manager can proceed to the next layer
until the ground level is reached.
Based on these rules, the focus of initial restoration
efforts should be to halt the degradation of the canopy
layer in the healthiest areas, moving then to the mod
erately invaded areas, and so on to the most degraded
areas. Those areas that are severely invaded should,
for now, be left for “dead.” Since they essentially can
not degrade any further, their restoration (which will
usually require significant resources, including heavy
equipment and years of high maintenance) is best left
until the healthier, less affected sites are stabilized.
This approach is also healthier, psychologically, for the
people involved in restoration. Spending the initial
phase of a project stabilizing the majority of a site is
more rewarding than struggling through a small, highly
degraded section.
Two points should be noted while planning an
invasive species control program. First, invasive plant
removal must be done properly or it can have cata
strophic impacts to the health of natural lands and its
wildlife. Removing trees such as Norway maple and
groundcovers such as English ivy opens up the canopy
and scarifies the soil, conditions that are ideal for the
rapid establishment from seed of opportunistic species,
a category that includes most invasive plants. Remov

Two rules

of invasive plant management

1. In general, the future rate of forest

degradation is inversely proportional
to the current level of degradation.

2. Management efforts should be

focused on restoring that part of the
plant community that controls the
most growing space.
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ing understory shrubs such as exotic shrub honeysuck
les, privets, or linden viburnum can transform a forest
stand that was a haven for migratory and resident
birds and other animals to one devoid of understory
cover and thus no longer a viable refuge (from preda
tors), feeding, or breeding habitat for many species.
Removal without replacement has numerous subtle
effects but some effects can be dramatic, such as a
striking decline in birds that were once common. In
general, the restoration of a degraded community,
particularly forest, should be done in a manner that
removes only a small fraction (less than 10%) of the
total biomass of any vegetation layer (canopy, sub
canopy, shrub, ground) leaving wildlife plenty of space
to find refuge and time to adjust to changing cover
and food conditions. If the amount of invasive mate
rial is light and widely scattered throughout a forested
area, the entire forest can be treated at the same time.
However, if the shrub layer, for example, is heavily
dominated by invasives it is best to treat the area over
several years, waiting for existing native shrubs to fill
in the available growing space or planting new ones.
Invasive vines are the exception to this rule, because
they grow on and not in place of native species and
can weaken, kill, or topple trees. All invasive vines
should be treated as soon as possible.
Replacement planting should be undertaken in
the same year as invasive species removal. This will
provide the native species with an edge in recapturing
the growing space made available by weeding out inva
sive species. (It should be emphasized that successfully
establishing native species after treating invasives will
hinge on proper deer management—either restricting
access to the plantings or establishing and maintaining
the appropriate deer density.) Any site where plants
to be removed comprise more than 25% of the cover
within their forest layer (canopy, subcanopy, tall shrub
and sapling, ground) will probably require planting to
augment any natural regeneration. Removal should be
undertaken at times of year when direct disturbance
of wildlife is minimal, preferably late fall or winter.
Replacement plantings should precede the onset of the
spring breeding season because many birds return to
the same sites year after year to reestablish territories
and renest. To insure their survival and to maintain
ecosystem integrity, replacement plants must be of na
tive tree, shrub, or herbaceous species carefully selected
to be appropriate to soil conditions and the commu
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nity type at each individual restoration site within the
natural area (see Natural Lands Trust’s Native Plant
Materials publication).
Replanting after removing invasive plants accom
plishes several objectives. It replaces vertical forest
structure and bird cover where they had been provided
mainly by the invasive species (e.g., where exotic
shrub honeysuckles, privets, or linden viburnum are
removed). Where invasive species have eliminated
entire forest layers (e.g., Norway maple and English
ivy, which eradicate native shrub and herbaceous
layers in forests), replanting after removal restores
long-lost vertical forest structure and bird cover.
Where invasive plants are removed from streambanks
or floodplains (especially Japanese knotweed) or from
steep slopes, replanting renews protection against soil
erosion. In all cases, the planted native species restore
lost components of the indigenous food web; invasive
species’ leaves and stems are little utilized as food by
native wildlife, which is one of the reasons they suc
ceed so well here.
It must be emphasized, however, that planting
should be viewed as only one component of forest res
toration where invasive species are removed. The goal
of maintaining natural lands as a set of natural com
munities dominated by native species will be met only
by reducing the deer population to a level that allows
natural regeneration from seed produced by native spe
cies already growing on the natural lands. Once natural
regeneration is restored, a healthy crop of seedlings
and saplings of native species will be poised to assume
the growing space vacated by the natural decline and
mortality of native species or the deliberate removal of
invasive species.
The second point is that any invasive species man
agement program must be undertaken in concert with
a serious effort to restore “natural” low deer density if
deer are overabundant, that is, if ecosystem degradation
by deer overbrowsing is evident. Without sufficient na
tive regeneration, any long-term effort to restore native
plant communities will be futile. If the deer density
is not restored and maintained at a low enough level,
perpetual reliance on planting will be a severe drain
on stewardship resources and will require permanent,
extensive use of unsightly measures (fencing, tree shel
ters) to protect plantings from deer browsing.
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MANAGEMENT OPTIONS
There are many management options for controlling
invasive vegetation. These include physical removal,
cutting, planting, herbicides, and fire. Usually, the
control of invasives on any given site requires a com
bination of two or more methods. The most effective
mixture and timing will be unique to each site. What
is common to all sites is the fact that the prolific nature
of invasive plants mandates periodic monitoring and
control to prevent a major disruption to the aesthet
ics, native biodiversity, and ecosystem function of the
affected site.

Physical Removal
The most effective practice is the selective removal of
invasive species without disturbing the surrounding na
tive vegetation. The invasive plant is denied growing
space and the surrounding desirable (native) vegeta
tion is well-positioned to occupy the vacated growing
space. This approach is preferable wherever possible,
although it may be limited as a practical alternative by
the availability of workers and equipment relative to
the size, quantity, and type of invasive species present.
Relatively small quantities of invasives can be
effectively removed through manual pulling, digging
with hand tools (shovel or spade), or pulling with
a heavy-duty truck or tractor. One specialized hand
tool that works well on small single-stemmed plants

is called by one manufacturer a Weed Wrench. It is
designed to clamp to the base of a tree or shrub and
lever the entire plant out of the ground. A tractormounted front-end loader is ideal for removing larger
trees or shrubs by several methods. One method entails
elevating the lower branches with the bucket while a
chain (a logging slip chain is best) is attached to the
base of the plant and then, by raising the bucket, the
plant can be removed from the ground. A second,
easier tractor method is to use a single fork attach
ment on the front-end loader to pop the shrub out by
positioning the fork under the crown (the swollen area
from which the roots and stem emerge) and raising the
bucket. The third, and most efficient, method requires
replacing the loader bucket with a tool called a Brush
Brute—a 4–6-foot steel frame with 18-inch “teeth.”
With this tool the operator simply drives into the un
wanted shrub or small tree until the base of the plant
is impaled between the teeth and then lifts the entire
plant out of the ground.
Regardless of which means is employed, it is
generally desirable to remove as much of the root
system as possible to prevent resprouting, although
removal of the crown is usually sufficient to prevent
rapid reestablishment of the plant. In individual
cases the success of these methods depends on the
thoroughness with which the plant is removed and the
speed at which native vegetation can occupy newly
available growing space.
It should be noted that physical removal, especially
involving heavy equipment, can create soil conditions
that favor the reestablishment of the species being
removed or other invasives. For this reason, it is best
to limit disturbance as much as possible and to be
prepared to monitor the site and address any new
invasive species problems promptly.
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Cutting

An efficient method for removing unwanted shrubs
or small trees involves replacing the loader bucket
on a tractor with a Brush Brute to impale the base
of the plant and then lift it out of the ground.
When using this methoc, care must be taken to
minimize soil disturbance.
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Removing some or all of the photosynthetic (foodproducing) area of an invasive plant without disturbing
the surrounding vegetation is another way to redistrib
ute the available growing space and control invasives.
It is less effective, but also less labor intensive, than
physical removal. Cutting the plant with a pruner,
handsaw, or lightweight chainsaw reduces its aboveg
round growing space without disturbing surrounding
vegetation. However, the entire root system and any
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Mowing

Cutting vines low to the ground and as
high as possible at edge sites or within
hedgerows will maximize the delay in
their movement back into the canopy.

uncut stems can resprout and reoccupy the growing
space. For this reason, it is best to cut the plant as low
as possible to the ground and to add an herbicide appli
cation (refer to “Herbicides,” below, for further details).
This option is most appropriate for controlling
invasive species in forested areas. In this situation, the
surrounding vegetation is most often trees and their
leaves are usually situated above the target plant mate
rial. Because the surrounding trees limit the sunlight
needed for food production, a cut plant is forced to rely
on stored root reserves to maintain the remaining parts
of the plant and support new leaf growth. Although
invasives are usually able to survive cutting, they may
be weakened sufficiently to slow their full recovery for
an extended period.
Cutting is less effective in open areas. Typically,
resprouting and rapid growth allow invasives to quickly
reoccupy the available growing space. The problem is
alleviated only temporarily; cutting will be required
again within a few years. This is particularly true at
edge sites (where open fields or lawns meet forests) and
hedgerows. There the vines gain the added benefit of
tree support, which they can utilize to occupy greater
growing space to the detriment of the host trees.
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Mowing removes most of the photosynthetic material
from both desirable (native) and undesirable (nonnative and invasive) plants. It effectively puts all
plants on an equal basis in regards to the availability
of aboveground growing space. This is, however, only
a temporary situation. Because species vary greatly in
their response to mowing, a mowing treatment will
favor those species that can refoliate (occupy the avail
able growing space) faster. Repeated mowings favor
grass species (which grow from the base of the stem)
and non-grass species that grow close enough to the
ground to escape severe defoliation. Given the vigor of
invasive plants, repeated treatments are usually neces
sary to make this method an effective control strategy.
Mowing is often the most cost-effective method
to control invasives in large open areas where physical
removal is beyond the manpower available. The initial
treatment may require the physical removal of plants
(especially multiflora rose) too large to mow, which
would interfere with future mowing operations and act
as a seed bank from which the species could spread. For
this same reason, it is advisable to remove any ob
structions, such as fallen trees or rocks, around which
invasive plants can become established and spread.
In most cases it is sufficient to combine invasive
species control with annual meadow mowing. Areas
heavily infested with vines may require more frequent
mowing for several years to weaken the invasives and
encourage competitive native grass species. Meadow
areas heavily affected by invasives may warrant herbi
cide application (refer to “Herbicides,” below, for further
details), followed by planting of natives.

Planting
Another option to take away growing space from
invasive species is by planting native trees and shrubs
to increase their density and shade out invasive plants.
It is particularly important to minimize the amount of
interior and exterior edge of a forest (high light areas
where invasive plants thrive) by encouraging native
species growth in forest gaps and rounding off sinuous
or concave edges (see plan at right).
In areas where invasive species are a significant
component of the vegetation, it is desirable to plant
trees and shrubs where invasives have been removed.
Killing or removing the invasives often disturbs the
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Herbicides
In most cases the use of herbicides alone is not an
effective long-term solution for controlling invasives.
Difficulties in delivering adequate amounts to the
target plants at the correct time in their growth cycle,
the near-impossibility of avoiding collateral damage to
native plants and other organisms, and the potential
health risks to workers are all drawbacks to their use.
In addition, inherent in the sole reliance on herbicides
is a “once and done” attitude that is not conducive to
the long-term control of invasives. Inappropriate use
of herbicides can degrade soil and water resources and
harm humans and wildlife, particularly amphibians and
aquatic animals. Used appropriately, however, herbi
cides can be an important tool for land managers in
certain situations. Herbicides should be applied in natural
areas only by qualified applicators trained in both the safe
use of each herbicide and the identification of desirable (na-
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soil surface, giving a strong advantage to opportunistic
species as plants colonize the newly vacated growing
space. Invasives will quickly reoccupy such a site unless
they are suppressed by other plantings.
Planting should occur in early spring or fall to op
timize plant survival. Because they must compete with
invasives, only native species highly adapted to a site’s
conditions (particularly light and soil water availabil
ity) should be planted.

While the exclusive use of herbicides is not
an effective long-term solution for controlling
invasives, used appropriately, they can be an
important tool in certain situations.

tive) versus undesirable (invasive) species. Training and
licensing for herbicide application is provided by the
Pennsylvania Department of Agriculture.
To safely administer herbicides to the target plant
it is best to cut it back as much as possible and wait for
it to resprout prior to herbicide application. To control
small trees, shrubs, or vines, an herbicide with glypho
sate should be applied to the fresh sprouts two weeks
after cutting. Larger plants can be most effectively con

successional
areas
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aﬀorestation
areas

At Natural Lands Trust’s Binky Lee Preserve we are using afforestation (planting in
previously open areas) and natural succession to control invasives and reduce edge.
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trolled by applying an appropriate formulation of the
herbicide triclopyr or glyphosate directly to the freshly
cut stump or to the uncut stems of shrubs and trees
with smooth bark (ailanthus, young Norway maple).
This second method works best in fall when sap flow is
into the roots. It should be noted, however, that there
is some risk to nearby desirable trees from herbicide
application. Research has shown that herbicides can be
translocated through root grafts (a relatively common
occurrence) into other trees. Care should be exercised
in treating invasive trees in close proximity to highly
desirable trees.

Fire has played an important part in shaping local plant
and animal communities for thousands of years. Fire
was a frequent occurrence within forests, following ma
jor disturbances such as windfalls or insect defoliation,
and on the open grasslands, shrublands, and barrens
scattered throughout the region. In addition, Native
Americans living in the region used fire for thousands
of years for numerous reasons, for example, to drive
game, to rejuvenate food resources such as berry patch
es and pasture for game species, and to make travel
easier and safer. Fire exclusion over the last century
has modified the plant composition of forest communi
ties. Many eastern forests are now in transition from an
oak- and hickory-dominated canopy to a fire-sensitive
red maple- and beech-dominated canopy.
The use of fire to control invasives by giving an
advantage to native, fire-tolerant species is an excit
ing new application for an old management tool. The
difficulty in utilizing this tool is the obvious destruc
tive power that can arise from its misuse or improper
application. Local governments and fire companies
are often not receptive to the use of fire to restore and
maintain native biodiversity and ecosystem function.
If you plan to use fire to manage natural lands, you will
need to prove to these authorities that you are properly
trained and equipped (see Natural Lands Trust’s Prescribed Fire publication) to undertake this activity.
As with herbicides, only properly trained indi
viduals should utilize fire as a management tool. To be
effective and safe, weather and fuel conditions must
meet narrow parameters (the burn prescription). In
this region it is usually best to burn in early spring—
mid-March to mid-April for herbaceous invasives,
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Fire

The use of prescribed fire can control invasives by
giving an advantage to desirable native species
as seen here in the restoration of a serpentine
woodlands.

late April to early May for woody invasives—a time
when many natural fuels reach a peak of flammability
but weather conditions typically make containment
simpler. Furthermore, invasives usually sprout earlier
than native species, making them vulnerable to fire
at a time when many natives are highly fire-tolerant.
Before undertaking a burn it is also crucial to acquire
any necessary permits, notify neighbors, and coordi
nate with local and state authorities and, of course, the
local fire company.

Excerpted from Natural Lands Trust’s Stewardship
Handbook for Natural Areas in Southeastern
Pennsylvania (2008). For a more detailed discussion
of controlling invasive plants and information on
stewardship of natural areas in general, please
consult the Stewardship Handbook, available for free
download or purchase at www.natlands.org/handbook.
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