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Lakeplain prairies

• Historically occupied over 150,000 acres in 
Michigan; 99% of areal extent has been lost

• Historically maintained by hydrology and 
periodic surface fires

• Fires have been suppressed 
and hydrology is disrupted

• Prairies need restoration!

Also home to the federally 
threatened eastern prairie 
fringed orchid



Great Lakes Hydrology

Data: NOAA - Great Lakes Environmental Research Library
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Micro-topography on the lakeplain
With fire and intact hydrology



Micro-topography on the lakeplain
No fire, hydrology disrupted



Problem: No consensus on best control 
practices for dogwood

• Prescribed burning alone may be sufficient (Reuter 1986)

• Effects may be short-lived and may actually increase 
density due to resprouting (White 1965, Warners 1987)

• Mid-late spring burns in two consecutive years may be 
more effective than a single burn (Launchbagh & Owensby 1978)

• Burning may increase control when done after cut-stump 
treatment (Converse & Eckardt 1998)

Prescribed Burning



Problem: No consensus on best control 
practices for dogwood 

• Wetland-approved formulations of glyphosate and triclopyr 
often used for cut-stump treatment

• Recommended concentrations (% active ingredient):
� 10 – 54% for glyphosate
� 12.5 – 44% for triclopyr

• Seasonality:
� summer/fall is best (Crabtree & Fuchigami 1979)

� winter okay too! (Converse & Eckardt 1998, Tu et. al 2001, Czarapata 2005)

• Does concentration need to be increased in winter?

Herbicides: Cut-stump treatment



Part I: Dogwood control study 
Assess effectiveness of:

• Prescribed burning in mid-late spring in back to back years
• Two herbicide types: Aquastar (glyphosate) vs. Garlon 3A 

(triclopyr)
• Two herbicide concentrations: 25% vs. 35%
• Seasonality of cut-stump treatment: fall vs. winter

• 20 treatment combinations (n=8)
• Cut-stump control: stems cut but not treated with herbicide



Study Design Schematic
• Two adjacent prairies (4ha in size), divided into quadrants
• Within each quadrant, 4 groups of dogwoods selected
• Each group of dogwoods consisted of 5 shrubs 

similar in size and edge position

Field A (unburned) Field B (burned)

quadrant

group

individual
shrub



• check photos at home!
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Field A (unburned)

Field B (burned)



Methods: Treatments
• 1st burn conducted April 2007
• Shrubs assessed July 2007
• Shrubs cut and herbicided fall (Oct-Nov 2007) and 

winter (Dec 2007-Jan 2008)
• 2nd burn conducted April 2008
• Final shrub assessment July 2008



Methods: Analysis

• All tagged shrubs in burn unit recorded as either 
top-killed (by fire) or live 

• After cut-stump treatments and second burn, 
shrubs recorded as dead or resprouting
– Resprouts measured as percent cover of regrowth 

relative to original clone size

• Pearson Chi-Square test used for statistical 
analysis 



2007
Date: April 17
Temp: 53 o F
RH: 40%
Wind: 11-15 mph

Prescribed Burns

2008
Date: April 23
Temp: 66 o F
RH: 32%
Wind: 5-12 mph



Results: Prescribed burning

• Burn in 2007 top-killed 22.5% of shrubs (n=80)
– all were vigorously resprouting by July

• Burn in 2008 top-killed 18.8% of shrubs cut but not 
treated with herbicide (n=16)



Results: Herbicide
• Shrubs cut & treated with herbicide died; those cut but not 

treated resprouted vigorously
• No significant differences were found between herbicide 

type (Aquastar vs. Garlon 3A), concentration (25% vs. 35%) 
and time of year (fall vs. winter)

• Cutting and treatment with herbicide reduced shrub cover by 
98.5 to 99.9%
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Herbicide: Variables affecting efficacy

• Must treat all stems in a clone
• Test water chemistry (hard water or 

with water very high or low pH 
lowers efficacy)

• Use a wetland-approved surfactant! 
(e.g. Cygnet)



Conclusions & Recommendations

• In our study, burning alone was ineffective at 
controlling red-osier dogwood in a lakeplain prairie

• Cut-stump treatment is effective summer through 
winter, but avoid spring

• Aquastar and Garlon 3A are equally effective
• Most cost-effective herbicide was Aquastar 25%
• Practitioners may want to use Garlon 3A if greater 

consistency is desired, and cost is less of a concern



Part II: Mowing and Herbicide

• Traditional approach: Brush-hog shrubs in 
winter, foliar spray resprouts in summer
– Study conducted in Indiana determined this to be 

more cost-effective than hand-cutting

• Our approach: Brush-hog in winter, and 
herbicide stumps immediately after mowing 
(Aquastar 35%)
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