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Curlyleaf pondweed (Potamogeton
crispus L.) is an exotic, rooted, sub-
mersed aquatic plant. It was first
noticed in Minnesota about 1910. It is
similar in appearance to many native
pondweeds (Potamogeton spp.) com-
monly found in Minnesota lakes and
streams. It can be distinguished from
other pondweeds by its unique life
cycle. It is generally the first pondweed
to come up in the spring and dies back
mid-summer. 

In some lakes, curlyleaf coexists with
native plants and does not cause prob-
lems. In other lakes, it becomes the
dominant plant and causes significant
problems. The two main problems
caused by curlyleaf pondweed are: 
1) the formation of dense mats in late
spring and early summer which may
interfere with recreation and limit the
growth of native aquatic plants, and 
2) the mid-summer dieback of the
plant which can cause rafts of dying
curlyleaf to pile up on shore, increase
phosphorus concentrations in the lake,
or both, which could lead to an
increase in algae. Like other aquatic
vegetation, the abundance of curlyleaf
varies from year to year depending on
environmental conditions, such as win-
ter snow depth and spring water clarity
which can effect its growth.

Native to Eurasia, Africa, and
Australia, curlyleaf has been found in
most of the United States since 1950,
and it is currently found in most parts
of the world. The Minnesota
Department of Natural Resources
(MnDNR) Division of Fisheries has
found curlyleaf pondweed in 540 lakes
in Minnesota, located in 80 percent of
the counties in the state. This number
is based on routine surveys of 3,000
lakes in Minnesota and is probably an
underestimate of the number of lakes
with curlyleaf pondweed. 

Despite the fact that most of the
counties in Minnesota have at least one
lake with curlyleaf pondweed, in many
counties the number of lakes with
curlyleaf is still less than 10 percent of
the total number of public waters in
that county. Because there are many
waters in Minnesota which are not
infested with curlyleaf, it is important
to help prevent the spread of this exot-
ic to new lakes and rivers. Curlyleaf
can spread from plant fragments, so it
is important to clean all vegetation off
your boat and equipment before you
leave a water access. Remember, clean
boats mean clean waters!

A Unique Life Cycle
Curlyleaf pondweed’s unique life

cycle gives it competitive advantages
over many native aquatic plants.
Unlike most native plants, curlyleaf
pondweed plants remain alive, slowly
growing even under thick ice and snow

cover. Therefore, it is often the first
plant to appear after ice-out. In mid-
summer, when most aquatic plants are
growing, curlyleaf plants are dying
back. Before they die, they form vege-
tative propagules called turions (hard-
ened stem tips) that disperse by water
movement. Turions lay dormant dur-
ing the summer when native plants are
growing, and most germinate in the
fall when most native vegetation has
died back. Long-term management of
curlyleaf will require the reduction or
elimination of turions to interrupt its
life cycle. The MnDNR has been
actively supporting research to improve
current management approaches. We
are particularly interested in manage-
ment strategies that could interrupt
turion production. 

Management Challenges
The two main challenges associated

with the management of curlyleaf are
to minimize damage to native plants
and to produce long-term control.
Curlyleaf can be managed using
mechanical methods, herbicides, and
habitat manipulation. Since curlyleaf is
generally gone by mid-July, manage-
ment activities should be undertaken
in spring or very early summer to have
the maximum benefit. 

Mechanical control includes raking,
cutting or harvesting vegetation.
Raking and hand cutting generally
remove the plants at the sediment sur-

face, while harvesting generally
removes the top five feet of the plants.
Mechanical methods control plants in
the specific areas where they are caus-
ing a nuisance, and there is immediate
relief from the nuisance. There is some
evidence that early season cutting of

curlyleaf at the sediment surface can
prevent turion production (McComas
and Stuckert, 1996). MnDNR Exotic
Species Program staff monitored the
results of this type of cutting in French
Lake (Rice County) and Weaver Lake
(Hennepin County). It appears that
cutting is effective in removing
curlyleaf in the cut areas, though annu-
al cutting appears to be required. 

There are a small number of aquatic
herbicides that can be used to control
curlyleaf pondweed. Good to excellent
control of curlyleaf can be obtained
using formulations of diquat (e.g.,
Reward™) and endothall (e.g.,
Aquathol‚ K) (Westerdahl and
Getsinger, 1988). Nevertheless, these
herbicides only give control in the year
of treatment. There is some evidence
that use of endothall- based herbicides
in early spring can control curlyleaf
and stop turion production.
Experimental studies have shown that
curlyleaf can be controlled with
Aquathol K (a formulation of
endothall) in 60ºF water and that
treatments of curlyleaf this early in its
life cycle can prevent turion formation
(Netherland et. al 2000, Poovey and
Skogerboe 2002).

Control Research 
Staff from MnDNR and the City

of Eagan are assisting U.S. Army
Engineer Research and Development
Center (USAERDC) researchers in

field trials of the effectiveness of
endothall to control curlyleaf
pondweed in the spring when water
temperatures are low (55ºF). Three
small (15 to 40 acres) treated lakes and
two reference lakes are being moni-
tored for changes in curlyleaf
pondweed biomass, plant community
composition, turion formation, and
water quality. The USAERDC has
been treating these three small
Minnesota lakes every spring since
2000 with endothall to see how long it
will take to deplete the "bank" of turi-
ons in the lake sediments. These treat-
ments have been successful in control-
ling curlyleaf pondweed during the
year of treatment, encouraging native
plant re-establishment and growth, and
reducing turion production.
Nevertheless, enough curlyleaf was still
present in the treated lakes in the
spring of 2002 to warrant treatment.
In April 2002, the lakes were again
treated. Spring surveys in 2003 will
determine if further treatments are nec-
essary. 

Based on the USAERDC research so
far, the MnDNR Exotic Species
Program recommends, if herbicide
treatments are planned, to use an
endothall-based herbicide, such as
Aquathol K, when water temperatures
are 55ºF in the spring. These treat-
ments should kill curlyleaf pondweed, 
reduce or eliminate turion production
in the treated areas, and have less nega-
tive impacts on native aquatic plants
than treatments done later in the sum-
mer. It should be noted that all herbi-
cide treatments require a permit from
the MnDNR, Division of Fisheries.

SePRO, the manufacturer of Sonar™

brand fluridone herbicide, has con-
ducted experimental treatments using
very early low dose (5–6 ppb) fluri-
done treatments. So far, they have
found that curlyleaf pondweed turion
production is completely inhibited fol-
lowing early season treatments. They
have also noted a significant reduction
in the turion bank after treating with
Sonar™ two years in a row (Mike
Netherland, SePRO Corp. 2001, per-
sonal communication).

Fluridone herbicide usually has to be
applied to whole lakes or bays and
requires over 30 days to knock down
curlyleaf. This is in contrast to diquat
and endothall herbicides that can be
used in small areas and will usually
knock down curlyleaf within two
weeks of treatment. The MnDNR
Exotic Species Program is currently
evaluating fluridone to determine if it
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can be used to selectively control Eurasian watermil-
foil. The principal reason for the MnDNR’s evalua-
tion of fluridone is a need to understand the potential
to use the herbicide selectively because it must be
applied to entire lakes or bays. Whole-lake treatment
with herbicide is not usually allowed in Minnesota
because this can result in the removal of more vegeta-
tion than is necessary to give users access to lakes. 

As part of this evaluation, Eagle Lake in Carver
County was treated with fluridone. Before treatment,
Eagle Lake had nuisance levels of curlyleaf pondweed
as well as Eurasian watermilfoil. In order to determine
the effects of fluridone on curlyleaf pondweed biomass
and turion production, the MnDNR provided fund-
ing to researchers at Minnesota State University
(MSU) to measure plant biomass and turion produc-
tion in two lakes—in Eagle Lake and an untreated ref-
erence lake (Parley) in Carver County. Eagle Lake was
treated with 4.6 ppb fluridone herbicide in April
2002. Initial plant surveys indicate that the treatment
reduced the amount of curlyleaf pondweed in the
lake.

Habitat manipulations, such as water level draw-
down and dredging, can also be used to manage
curlyleaf pondweed. Fall drawdown can kill curlyleaf
pondweed turions by exposing them to freezing tem-
peratures and desiccation. Dredging can be used to
control curlyleaf by increasing water depth. In deep
water, rooted plants do not receive enough light to
survive. Depending upon how much material is
removed, dredging can prevent all rooted macrophytes
from growing for many years. Dredging and draw-
down projects will require special permits and coordi-
nation among lake managers, lake users, and MnDNR
Divisions of Fisheries, Wildlife, and Waters, because
these projects can have significant negative effects on
fisheries and lake use. 

Every method of curlyleaf management has specific
benefits and specific drawbacks. For advice concerning
your particular lake, please contact Wendy Crowell at
the MnDNR Exotic Species Program, 651-282-2508,
wendy.crowell@dnr.state.mn.us. 
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For more information on curlyleaf pondweed con-
trol, see the article Curlyleaf Pondweed: Another
Exotic Aquatic Plant in Minnesota by Steve
McComas, Blue Water Science at www.mnlakes.org.
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