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Eurasian Water Milfoil (EWM) 
 in the Madison Lakes 

• Non-native, invasive 

• Found in lake Mendota in 1962 

• Most dominant plant in the 1960s 

• Decrease over time 





Project Goals 

• To determine if early season herbicide or early 
mechanical harvesting treatments are 
effective control measures 

• Strategic planning increased selectivity for 
exotics 

• Improve habitat for native plant species 



Early-Season Control Strategies 

• 2,4-D herbicide treatment 

– Semi-selective 

– Dicots: EWM, Coontail, Water marigold 

• Deep mechanical harvesting 

– Non-selective 

 

• Can treating early increase selectivity? 
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Herbicide Treatment 

• Granular 2,4-D as Navigate® 

 

• 2008 

– 100 - 150 lbs/acre (by depth) 

 

• 2009 and 2010 

– 150 lbs/acre 
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Mechanical harvesting 
• Deep harvesting 

• 2008  

– high water levels prevented 
harvesting until later in the season 
(July) 

• 2009 (early June) and 2010 (25 May) 

– timing was based on start of EWM 
growth 

• 2011 (July 5 - 7) 

– Plant growth slower than usual, 
waited until within one foot of 
surface before harvesting 
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Assessing Plant Response 

•  12 Surveys : June & August, 2007-2012 

• ~40 points per 5 acre plot 

 

• Plant presence/absence 

– Generalized Linear Mixed-Effect Models 

– Presence/absence (binomial distribution) 

– Assess significance of plant response to 
treatments 





Results 



Application Rate 1,200-1,300 µg/L ae 

Application Rate 1,570-1,750 µg/L ae 

Application Rate 1,570-1,750 µg/L ae 

• 2,4-D Dissipated quickly 

• Very low concentrations detected in untreated areas 

 

 



Generalized Linear Mixed Model 

SPECIES ~ TREATMENT + (1 | PLOT) + (YEAR | PLOT) 

Species 
Presence 
Absence 

Predict: Given: 

TREATMENT 
Reference 

Herbicide 

Harvest 

Random year  

differences 

Random plot  

differences 



Eurasian watermilfoil  
(Myriophyllum spicatum) 



• EXOTIC 

• Groups of four featherlike leaves 
whorled around a long stem 

• Each leaf has 12-20 pairs of threadlike 
leaflets 

• Leaves often limp when pulled out of 
water 

• In some lakes, forms dense 
monocultures that displace native 
species and diminishes recreational 
and aesthetic value 

Eurasian watermilfoil  
(Myriophyllum spicatum) 



Eurasian watermilfoil 



Curly-leaf pondweed  
(Potamogeton crispus) 



• EXOTIC 

• Wavy “lasagna noodle” leaves 
are serrate along the margin 

• Forms hard “pine cone” like 
overwintering turions 

• Emerges very early in the 
season, often beginning its 
growth under the ice 

• Dies back by mid-summer as 
water temperatures rise 

• Rapid die-off releases nutrients 
into the water, which can trigger 
algal blooms 

Curly-leaf pondweed  
(Potamogeton crispus) 



Curly-leaf pondweed 



Native Species 

13 Native Plant 
Species found 

 

7 occurred > 5% 
frequency of 
occurrence 

 

Common Name Scientific Name

1 Coontail Ceratophyllum demersum

2 Sago pondweed Stuckenia pectinata

3 Clasping-leaf pondweed Potamogeton richardsonii

4 Wild celery Valisneria americana

5 Common waterweed Elodea canadensis

6 Water star-grass Heteranthera dubia

7 Leafy pondweed Potamogeton foliosus

8 Muskgrass Chara sp.

9 Small duckweed Lemna minor

10 Slender naiad Najas flexilis

11 Flat-stem pondweed Potamogeton zosteriformis

12 White water crowfoot Ranunculus aquatilus

13 Horned pondweed Zannichelia palustris



• NATIVE 

• Leaves in whorls of 5-12 
along the stem 

• Each leaf is forked 1-2x, 
with small “teeth” along the 
margins 

• No true roots, often loosely 
anchored to sediment 

• Provides habitat for fish and 
invertebrates and food for 
waterfowl 

Coontail  
(Ceratophyllum demersum) 

http://wisplants.uwsp.edu/scripts/maps.asp?SpCode=CERDEM


Coontail  
(Ceratophyllum demersum) 



All Natives Coontail 



Sago (Stuckenia pectinata) 

• NATIVE 

• Pondweed with very thin 
thread-like leaves  

• Appears “bushy” or “fan-
like” 

• Important food for 
waterfowl; food and 
shelter for young fish 

 

http://wisplants.uwsp.edu/scripts/maps.asp?SpCode=STUPEC


Sago (Stuckenia pectinata) 



Leafy pondweed 
(Potamogeton foliosus) 

• NATIVE 

• Pondweed with narrow 
submersed leaves  

• Leaves have 3-5 veins 

• Important food for 
waterfowl; food and 
shelter for young fish 

 



Leafy pondweed 
(Potamogeton foliosus) 



• NATIVE 

• Bright green leaves with 
prominent central vein 

• Leaves clasp ½-¾ around 
the stem 

• Leaf margins smooth 

• Provides habitat and    
food for waterfowl, 
mammals, invertebrates, 
and fish  

 

 

 

 

Clasping-leaf pondweed 
(Potamogeton richardsonii) 

http://wisplants.uwsp.edu/scripts/maps.asp?SpCode=POTRIC


Clasping-leaf pondweed 
(Potamogeton richardsonii) 



Wild celery  
(Vallsneria americana) 

• NATIVE 

• Long “ribbon-like” 
leaves with prominent 
central stripe 

• Often produces spiral-
coiled flower stalks 

• Excellent food source 
for waterfowl and shore 
birds; good habitat for 
fish 

http://wisplants.uwsp.edu/scripts/maps.asp?SpCode=VALAME


Wild celery (Vallisneria americana) 



Common waterweed  
(Elodea canadensis) 

• NATIVE 

• Leaves in whorls of 3 
along slender stems 

• May branch several 
times 

• Provides habitat and 
food source for fish, 
small mammals, 
waterfowl, and 
invertebrates 

 

http://wisplants.uwsp.edu/scripts/maps.asp?SpCode=ELOCAN


Common waterweed 
(Elodea canadensis) 



Water star-grass 
Heteranthera dubia 

• NATIVE 

• Narrow, alternate 
leaves that lack 
midvein 

• Yellow, star-shaped 
flowers 

• Often mistaken for 
pondweeds 

• Provides food for 
waterfowl and 
provides habitat for 
fish 

 



Water star-grass  
(Heteranthera dubia) 



Summary 

Herbicide 

• EWM decreased all years of 
treatment + 1 

• Coontail decreased all years 
of treatment + 1 

• 1 other native species 
decreased  

• 4 other native species 
increased 

Harvest 
• EWM declined during years 3 

and 4 of treatment 

• Coontail increased the first 2 
years then decreased the last 
2 years of treatment 

• 2 other native species 
increased during the study 

• May have different results if 
operational issues resolved 



Conclusions 
 

1. The use of early-season 2,4-D treatments on small target areas of EWM may provide 

selective nuisance control.  

 

2. The use of early-season harvesting may also provide nuisance control of EWM in 

small areas of larger lake systems. Successive years of treatment, however, may be 

necessary to begin to achieve good control.  

 

3. The long-term ecosystem impacts of herbicide and harvesting treatments are not well 

understood and need further study.  

 

4. Deciding which control method to use should be based on the overall management 

goals and time scale to achieve those goals.  

 

5. Small-scale management activities within large lakes can provide temporary, localized 

nuisance control of EWM with little impact to natives.  

 

6. Long-term restoration of an aquatic plant community after a successful invader 

becomes established remains a challenge for managers.  
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