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• What is the statewide distribution, abundance, and genetics of non-native watermilfoil?

• What are the long-term trends in unmanaged milfoil populations?

• What is the efficacy and selectivity of control under different management techniques?

APM Research & Evaluation

https://dnr.wi.gov/lakes/plants/research/



• Non-native submersed aquatic plant with feather-

like leaves.

• First reported in U.S. in 1900s; Wisconsin in 1960s.

• Currently verified in ~700 inland lakes and 

flowages in Wisconsin.

n = 728 Lakes

Eurasian Watermilfoil



n = 397 lakes

Statewide Watermilfoil Study



• “Eurasian watermilfoil” is a diverse and complex 

group of plants with unique genetics lineages

• Eurasian watermilfoil can cross-pollinate and 

hybridize with native northern watermilfoil                

(M. spicatum x sibiricum) 

• Hybrids are viable and can back cross with parent 

species and each other

• Certain hybrid strains may grow more aggressively 

and/or be more tolerant to commonly used herbicides

• Even waterbodies in close proximity to one another 

may have unique genetics strains of watermilfoil

• An individual waterbody may have one or more 

unique genetic strains of watermilfoil

Watermilfoil Genetics



~190 

waterbodies 

tested have 

verified 

HWM

Courtesy of Dr. Michael Moody

M. spicatum         Hybrid            M. sibiricum

Watermilfoil Genetics



M. spicatum

Courtesy of Parks et al. 2014

Hybrid

M. sibiricum

Watermilfoil Genetics



Leaflet # vs. leaf length in North American 

watermilfoil populations

Moody & Les. 2007. Biological Invasions, 9:559-570.  



Long-Term Watermilfoil Study



Long-Term Watermilfoil Study



Watermilfoil Predictive Study

Mikulyuk et al. 2020



Aquatic Plant Management

• Manual

• Mechanical harvesting

• Diver assisted suction 

harvesting (DASH) 

• Physical

• Biocontrol

• Chemical



Scale of Management

• Herbicide will be applied at a scale 

where dissipation will not result in 

significant lakewide concentrations 

and effects are anticipated on a 

localized scale

• Herbicide will be applied at a scale 

where dissipation will result in 

significant lakewide concentrations and 

effects are anticipated on a lakewide 

scale

Small Large
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EWM HWM

Nault et al 2018. Lake & Res Mgmt.  

Large-Scale Treatments



EWM HWM

0

10

20

30

40

50

60

70

80

90

100

%
 I
n

v
a

s
iv

e
 M

il
fo

il
 in

 L
it

to
ra

l Z
o

n
e

YAT = Year After Treatment

Big Sand '10, Vilas

Kathan '10, Oneida

Wilson '12, Price

Tomahawk '08, Bayfield

Scattering Rice '11, Vilas

South Twin '10, Vilas

South Twin '16, VilasW
h

o
le

-l
ak

e
 2

,4
-D

 T
re

at
m

e
n

t

0

10

20

30

40

50

60

70

80

90

100

%
 I
n

v
a

s
iv

e
 M

il
fo

il
 in

 L
it

to
ra

l Z
o

n
e

YAT = Year After Treatment

Pine '13, Shawano

Grass '12, Shawano

Round '12, Shawano

Forest '12, Fond du Lac

English '12, Manitowoc

Frog '10, Florence

Shawano '16, Shawano

W
h

o
le

-l
ak

e
 2

,4
-D

 T
re

at
m

e
n

t

Large-Scale Treatments



Large-Scale Treatments



• Compared the ecological effects of EWM on native plant 

communities with the effects of lake-wide herbicide treatments.

• Lake-wide herbicide treatments aimed at controlling EWM had 

larger effects on native aquatic plants than unmanaged EWM 

had on the plant community.

Mikulyuk et al. 2020. FACETS 5:353-366. 

Large-Scale Treatments



Aquatic Plant Explorer 
(APEx)
• Contains 2,994 unique plant surveys across 

1,161 different waterbodies in Wisconsin.

• Ability to explore statewide data by 
individual species to understand statewide 
distribution and habitat characteristics.

• Ability to explore long-term plant 
community data on an individual 
waterbody over time.

• Provides statewide and regional context 
for interpreting aquatic plant data on a 
lake scale. 

https://dnr-wisconsin.shinyapps.io/AquaticPlantExplorer/



Surface Water Grants 
(SWG)
• Provides cost-sharing grants for surface 

water protection and restoration.

• Funding is available for education, 
ecological assessments, planning, 
implementation, and aquatic invasive 
species prevention and control.

• AIS education, prevention, planning, 
response, & established population control

• Pre-applications due September 15th

• Final applications due November 15th

https://dnr.wisconsin.gov/aid/SurfaceWater.html



Michelle Nault
Lakes & Rivers Section Manager

Michelle.Nault@wisconsin.gov

(608) 513-4587

https://dnr.wi.gov/lakes/plants/research/
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