PURPLE LOOSESTRIFE IN MICHIGAN

Biology,
Ecology,
and M anagement

urple loosestrife is an exotic
P perennial plant that inhabits

wetlands of North America.
Dueto its aggressive growth in
wetland ecosystems, purple loose-
strife may result in a disruption of
native wildlife and vegetation. The
colonization of wetland ecosys-
tems by a highly competitive plant
like purple loosestrife has captured
the attention of state and federal
agencies, environmentalists, hunt-
ers, and anglers. These groups, as
well as scientific journals and
magazines have produced an abun-
dance of literature about purple
loosestrife. However, quantitative
documentation of purple loose-
strifes effects on wetland vegeta-
tion and wildlifeis minimal.
Control of purple loosestrife has
included hand pulling and chemi-
cal applications, but recently there
have been more efforts to develop
abiological control method.

ARRIVAL IN NORTH AMERICA

Purple loosestrife came to North
Americafrom Europe in the early
1800s, most likely in the ballast of
ships. It was common practice to
dig sediment from exposed tidal
flats in European ports and shovel
itinto ships' holdsto stabilize
vessels before making transatlantic
journeys. In northeastern ports of
North America, seamen routinely
deposited ballast sediment into the
surrounding shoal areasto make
room for cargo. Purple loosestrife
was one of many European plants

whose seeds were carried in the
ballasts and subsequently depos-
ited in America’s estuaries.
Thereafter, the seeds made their
way inland from the Eastern Sea-
board through canals and railroad
ditches. Enterprising horticultur-
ists brought purple loosestrife
rootstock from Europe to plant in
North American gardens, where
the plant was a welcome addition
due to its beauty. It was also
considered a useful medicinal
plant. Beekeepers welcomed it as
an excellent source of nectar and
pollen, athough the quality of the
honey is poor. Purple loosestrife
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may have also arrived on imported
sheep and raw wool. Abetted by
human activity, purple loosestrife
firmly established itself in eastern
North America throughout the first
half of the nineteenth century.

DisTrIBUTION

Purple loosestrife is native to
Eurasia, specificaly Macedonia
(Bakan Peninsula, Southeastern
Europe). Its native habitat extends
as far north as southern Sweden
and Finland, and extends south to
the Mediterranean basin in North
Africa. It has been introduced to
Ethiopia, Australia, Peru, and
Chile, and in the twentieth cen-
tury, purple loosestrife has greatly
expanded itsterritory in North
America. It has spread from New-
foundland and Quebec through
eastern North America. It has
migrated south into Virginia,
Missouri, and Texas, and is found
in the Pacific states of Washington,
Oregon, and Cdlifornia. It was
found in 34 states by 1985.

In Michigan it has been found in
all counties of the southern Lower
Peninsula, in various locations of
the northern Lower Peninsula, and
in scattered locations across the
Upper Peninsula. It is particularly
abundant in certain areas around
Lake St. Clair, Lake Erie, and

Saginaw Bay.



Ethan Nedeau

BotaNICAL INFORMATION

A mature purple loosestrife plant
(Lythrum salicaria) stands on
average between 6-7 ft (2m) high
and is about 4 ft (1.5 m) wide,
with 30-50 herbaceous stems
arising from a common root-
stock. The smooth margined
|eaves have either an opposite or
whorled (circling the stem)
arrangement on the stem Flowers
have 5-6 reddish-purple petals.
Blooming season is July through
August.

Thefruitisavery small capsule.

Purple loosestrife can be distin-
guished from other plants with
pinkish to purple flowers in spikes
such as fireweed, blue vervain,
winged loosestrife, and swamp
loosestrife. Purple loosestrife has
pubescence (soft hairs), especi-
aly on the upper part of the plant.
Purple loosestrife also has a

larger spike with more showy
flowers. Leaf shape and level of
pubescence of purple loosestrifeis
variable.

Purple loosestrife’s seed output
depends on the plant’s age, size,

and vigor. A healthy, mature
plant can produce up to 2.7
million seeds per year. One
wetland study reported a mean
density of 410,000/m?of purple
loosestrife seeds in thetop 2 in.
(5 cm) of soil. The sum of seeds
from all other surrounding spe-
cies combined was not equal to
this amount of seeds produced by
purple loosestrife alone. Purple
loosestrife seeds are primarily
transported by water. Wind also
carries the small seeds, but
generally not very far from the
mother plant. Seeds can also be
distributed on the fur or feathers
of animals, or in mud attached to
animals or humans. Purple
loosestrife is insect pollinated.
Key pollinators include honey
bees, carpenter bees, bumblebees
and several different kinds of
butterflies, including the Euro-
pean cabbage white, the common
sulfur, and the wood nymph.

HaBitaT AND GROWTH

STRATEGY

Purple loosestrife thrives in
wetlands and along roadsides. Its
presence in these areas can often
be attributed to either natural or
man-made disturbances. Some of
purple loosestrife’'s most com-
mon associates in wetland eco-
systems are cattails, reed canary
grass, and sedges. Purple loose-
strife colonizes most successfully
in areas of North Americawhere
the average minimum tempera-
ture is between 20°F and -9°F.

Seeds of purple loosestrife will
germinate in water, but seedling
establishment is more successful
when the substrate is moist but
not flooded. Wetland areas that
experience temporary drought are
often overwhelmed by purple

loosestrife seedlings. Mature ad-
ultsthrive in avariety of moisture
gradients and can survive in moist
to permanently flooded areas. The
plant is capable of forming aeren-
chyma (atissue that allows the
plant’s roots to exchange gases
even though they are submerged in
water). Purple loosestrife prefers
full sunlight. It can grow in the
canopy of other plants or trees, but
the stems are elongated, leaf area
increases, and fewer flowers are
produced.

EcoLocicAL EFFecTs

The observations of botanists,
wildlife managers, and anglers
indicate that purple loosestrife
causes changes, sometimes drastic
ones, when it enters certain areas.
Most would agree that wetlands
under their surveillance for the
past twenty years have withstood
aslow, but intense, increase of
purple loosestrife. Many observers
are concerned with declining
waterfow! populations where
purple loosestrife is the dominant
vegetation. Its dense, stiff stems
are inhospitable for many water-
fowl. In addition, the plant offers
very little food for animals. While
deer forage on the new shootsin
the spring, other animals, includ-
ing muskrat, avoid the roots and
stems of purple loosestrife. Also,
purple loosestrife may lead to a
decline in shallow water habitats
which are essential feeding and
breeding grounds for frogs, toads,
salamanders, and some fish.
Because its stiff stems collect silt
and debris, purple loosestrife can
change shallow water habitats into
more terrestrial ones, which do not
accommodate the feeding and
breeding habits of native aquatic
animals’.



Purple loosestrife, Saginaw Bay

The previously described ecologi-
cal effectslargely represent the
observations and concerns of
those who use, manage, or enjoy
wetlands. These effects have not
yet been substantiated by quantita-
tive studies that measure changes
in floraand faunain response to
purple loosestrife. Although there
are some studies concerning
purple loosestrife’s superior
competitive ability compared to
other wetland species, there are
surprisingly few field or labora-
tory experiments that identify the
traits that contribute to purple
loosestrife’s competitive success
or that monitor its colonization in
specific habitats over time®.

ConTroL MEASURES

Legal

Each state hasits own policy
regarding the sale and distribution

of purple loosestrife. In 1995,
Michigan passed an amendment to
Act 189, of the Public Acts of
1931. The amendment forbids the
sale and distribution of purple
loosestrife (Lythrum salicaria) and
the cultivars and hybrids associ-
ated with it. (As of January 1,
1997, the sale and distribution of
cultivars associated with a closely
re-lated species, wand loosestrife
(Lythrum virgatum) was also
restricted.) Some of these cultivars
arelisted in Table 1 on page 4.

Recent seed germination studies
demonstrate that although these
cultivars might not have as prolific
seed production as their counter-
part in the wild, they are capable
of producing viable seeds, (capa-
ble of growth and development)
when fertilized by pollen of wild
loosestrife.
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Flooding

Flooding can prevent the germina-
tion of purple loosestrife seeds

or the establishment of its seed-
lings. The success of this practice
seems to depend more on the dur-
ation of flooding rather than the
depth of water. Two studies report-
ed adecrease in seedling density
after eight weeks or more of
flooding at various water levels.
However, flooding may alter
community composition by af-
fecting nearby non-target vegeta-
tion. Flooding practices must take
into account nearby vegetation
before being implemented as an
effective purple loosestrife control
technique.

Fire

Fire is not an effective means of
control because the plants' root-
stock isat least 0.8 in (2 cm)
beneath the soil surface. Thisis



too deep for any damage to be
done by a surface fire. In addition,
purple loosestrife’s above-ground
vegetation recovers from a surface
fire within aweek to ten days.

Replacement

In an attempt to thwart the estab-
lishment of purple loosestrife
seedlings, seeds of other plants,
including Japanese millet, reed
canary grass, and smartweed, may
be planted. This method has
limited success since the process
of plowing and reseeding is very
disturbing to the natural habitat.
Also, these replacement species
are not necessarily desirable in
natural settings.

Hand Pulling

Hand pulling is most effective
when a stand is under two years
old. This method islabor intensive
and needs to be conducted with
extreme care so that the purple
loosestrife seeds are not disturbed.
Although seeds resting below the
soil surface have very low germi-
nation rates, pulling plants might
cause enough disturbance to bring
those seeds to the upper layers.
Although hand pulling is probably
not effective for well-established
stands, recently established purple
loosestrife colonies might be
effectively controlled by hand
pulling in conjunction with
chemical control.

Chemical

Several herbicides have been
examined for control of purple
loosestrife. Currently, glyphos-
phate, sold under the trade name,
RODEO® isthe only effective
purple loosestrife herbicide that is
registered for aquatic use. How-

Young purple loosestrife taking root in
shallow water.

ever, it is non-selective, meaning
that it will also affect the vegeta-
tion surrounding the target plant. It
is best to spot spray the purple
loosestrife to reduce the effect on
non-target species, and to avoid
clearing open areas that encourage
blankets of purple loosestrife seed-
lings to flourish. Selective herbi-
cides, meaning those that can kill
purple loosestrife without severely
affecting proximate monocots such
as grasses, sedges, and cattails
have been researched. They are
generally more successful on first
year seedlings than full grown
stands. Studies about the toxicity
of these and other herbicides and
their effects on water quality and
other wildlife are still being
performed*s.

Biological Control

Use of apest's natural enemies
to regulate its populations and
reduce its damage is called bio-
logical control. In the mid-1980s,
an organized effort to find purple

*Pesticides must be registered with the U.S. Environmental Protection Agency and the Michigan Depart-

ment of Agriculture before they can be used legally in Michigan. Remember that the pesticide label is the

legal document on pesticide use. Read the label and closely follow all instructions.
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loosestrife’s natural enemies was
promoted by the United States
Department of Agricultural
Research Service (ARS) and the
U.S. Fish and Wildlife Service.
There was strong motivation to
pursue alternative management
methods because prior control
efforts had been costly, time
consuming, and overall not very
effective in consistently lowering
purple loosestrife populations. A
cost-benefit analysis indicated
significant potential benefits due

Table 1.

Some loosestrife cultivars that can
cross-pollinate with wild
purple loosestrife.

Atropurpure
Columbia pink
Lady Sackville

Happy
Rose Gleam
The Rocket
Rosy Glow
Brightness

Dropmore Purple

Morden Pink
Morden Gleam

Morden Rose

Rose Queen

Rosy Gem
Firecandle
Floralie

Gypsy Blood

Pink Spires
Purple Spires

Rosy Glow

Flashfire
Florarose

Purple Dwarf

Robert
The Beacon
Tomentosum

Roseum superbum



to the reduction of purple loos-
estrife populations. These benefits
included an increase in hay and
pasture land, fur harvest, migra-
tory bird hunting and outdoor
recreation expenditure?.

In the search for biological control
agents, 120 plant eating insects
were associated with purple
loosestrife and six were selected
for rigorous testing. Of these, one
root boring weevil (Hylobius
transver sovittatus) and two leaf
eating beetles (Galerucella pusilla
and G. calmariensis) have been
the most widely studied.

Prior to the widespread rel ease of
these insects, experiments were
conducted to determine the like-
lihood of any undesirable impacts.
The identity of the beetles was
confirmed, and each species
determined to be free of parasites
or diseases that could be transmit-
ted to plants or other insects. In
addition, a series of non-target
plant species representing taxo-
nomically related plants, wetland
plants and important agricultural
species were tested to seeif the
beetles would attack them. A total
of 47 non-target species were
recommended for testing by the
United States Department of Agri-
culture, Technical Advisory Group
for the Introduction of Biological
Control Agents of Weeds (TAG).

Results of these tests showed that
even when caged with no other
choice of food, the beetles rejected
the vast majority of the non-target
plants. Minor feeding and egg lay-
ing occurred only on three closely
related Lythrum species. Impor-
tantly, few larvae survived to
adulthood on these plants, indicat-
ing they are very poor hosts. Field
studies in Europe showed that
when given amore natural choice,

beetles did not lay eggs on any
non-target plants. In one case
where all the surrounding purple
loosestrife was completely defoli-
ated, newly emerging leaf beetles
fed on winged lythrum (L. alatum)
and swamp loosestrife (Decodon
verticillatus), producing a maxi-
mum of 40% defoliation. How-
ever, this feeding was not sus-
tained and occurred at atime of
year when it was unlikely to affect
plant performance. The research-
ers concluded that all three beetles
are highly host-specific and cause
only minor damage to any non-
target plants®’.

Based on these studies, these
insects have been approved for
releasein the U.S., and as of the
summer of 1996, twenty- one
states have received the root wee-
vils and up to twenty states had
received both species of |eaf
beetles. In Michigan, the leaf
eating beetles werefirst released
by the Department of Natural Re-
sources in 1994 in the Saginaw
Bay Watershed. Subsequent
releases of the leaf beetles and
the root weevil have occurred in
southeastern Michigan. Addi-
tional effortsto rear and redistrib-
ute these natural enemies are
underway and studies continue to
monitor their establishment and
success in combating purple
loosestrife.

BioLoGicaL. CoNTROL

ProGrAM IN MICHIGAN
Michigan State University and
Michigan Sea Grant scientists,
along with teaching professionals,
are working with local resource
managers to engage Michigan
K-12 students in an educational
program designed to foster

youth stewardship of our natural
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Galerucella, the leaf eating beetle

systems. Classroom teachers and
youth group leaders are employ-
ing biological control of purple
loosestrife as part of aliving
|aboratory to teach valuable
lessons with visible tangible
ecosystem impacts. They are
practicing loosestrife control in
the field while learning about the
aguatic ecosystems around them
and using alternatives to chemical
and other less desirable controls.
Lessons learned through the
implementation of this program
could improve the way we deal
with the next exotic species when
it comes along, asit surely will.
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