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Prescribed Fire
&

Interfering Vegetation

Wisconsin Forestry Center - Prescribed Fire for Forest Management

Land Steward & Fire 
Manager TNC in MI 
& WI 

Seasonal
• DNR in MI, MN, 

WI
• USFS in WI & MI

Consultant/Contractor

Lots of Rx & wildfire

Instructor/ Cadre

Program Manager for LSFSC

UW-Stevens 
Point 
& Central MI 
Univ

Joint Fire Science Program (JFSP)
& 

Fire Science Exchange Network (FSEN)

15 Fire Science Consortia or 
Exchanges across the U.S.

~ 14 + Years of  knowledge exchange -
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wetlands prairie fen - sedge meadow - wet 
prairie - peatlands

pine systems barrens - forests 

oak systems barrens – woodlands - forests

prairie mesic & dry sand
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952 RX burns with monitoring data 1994-2017

monitoring and research
• fuel loading
• coarse level metrics
• plots (mainly invasives and 

techniques)
• vegetation transects/ FQA
• photo monitoring
• rare butterfly surveys
• graduate students research
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952 RX burns with monitoring data 1994-2017

average burn unit 110 acres
(range 10 - 1200 ac)
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“Goal is not the flames, but 
what the flames do...

“Goal is not the flames, but 
what the flames do...

... achieving desired fire 
effects”

... achieving desired fire 
effects”

Biomass

Availability to 
Burn

Fire Spread

Ignitions

Centuries Decades Years Months Days Hours “Now”

Fire-dependent Vegetative Communities

AridArid MesicMesic

- fire is just one of the disturbance factors -

abiotic biotic
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any plant species 
that complicates 
restoration or 
management of  fire-
dependent systems

1. non-native 
invasive plants

2. competitive native 
plants

What is Interfering Vegetation?

Woody
• Buckthorns
• Olives
• Multif lora Rose
• Honeysuckles

• Tree-of-heaven
• Black Locust
• Barberrys
• Privets

• Mesophytes
• Maples
• Red cedar
• Hazelnut

Invasive’s  and Competitive Natives

Herbaceous
• Garlic Mustard
• Bouncing Bet
• Myrtle
• Dame’s Rocket

• Spotted Knapweed
• St. Johnswort
• Phragmites

• Hybrid Cattails
• Reed canary grass

• Bracken fern
• Pennsylvania sedge
• Dominant prairie grasses

3 Main Fire & Plant Species Considerations

Fire 
operations 
can spread 
invasive 
species

Effects on the 
fuels and the 
resulting fire 
behavior 
change from 
invasive species
& competitive 
species

Effects of  
fire on the 
invasive & 
competitive 
species
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Interfering Plant Species Considerations

Effects on the fuels 
and the resulting fire 
behavior change from 

invasive species
& competitive species

Effects of  fire 
on invasive 
species & 

competitive 
species

Effects of  fire 
on invasive 
species & 

competitive 
species

Direct – kills directly or shortly after

Indirect – stress individuals & mortality 
with another tool or another abiotic/biotic 
disturbance

Active competition with native species that 
are positively influenced by fire

Effects on allelopathic chemicals present in 
soil??

Interfering Plant Species Considerations

Where is that 
tipping point 

with each 
interfering 
plant(s)?

Increase in density/ continuity/ ground cover
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Ecosystem
Response

Let’s not forget Fire Regime Factors…

Timing = 
Frequency 
& Season

Spatial = 
Size & 
Pattern

Intensity = 
energy 

release + 
velocity

Severity = 
effects on 
ecosystem

Ecosystem
Response

Minutes = Heat output per unit area

1    2   3   4   5   6   7   8   9   10   11   12

Damage depends on moisture content 
& physiological state

T
e
m
p

High-Intensity, 
Low-Severity

High-Intensity, 
High-Severity

Low-Intensity, 
Low-Severity

Low-Intensity, 
High-Severity

Classifications

I
n
t
e
n
s
i
t
y

Severity

Modified from Brian Stearns, Huron-Manistee National Forests
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Nov Dec Jan Feb   Mar   Apr      May    June    July    Aug     Sep     Oct

WINTER
EARLY – MID – LATE
“GROWING SEASON”

SPRING FALL

Dormancy Leaf  Out Flowering & Fruiting Senescence

Phenology

&

Physiology

WINTER SPRING AND “GROWING SEASON” FALL

Dormancy Leaf  Out Flowering & Fruiting Senescence

Nov Dec Jan Feb   Mar   Apr      May    June    July    Aug     Sep     OctGrowing Degree Days

Nov Dec Jan Feb   Mar   Apr      May    June    July    Aug     Sep     Oct

LIVE FUEL MOISTURE AND SOIL MOISTURE

Dormancy Leaf  Out Flowering & Fruiting Senescence

300%
200%

100%

50%

<30%
<30%

200%

“WINTER” “SPRING” “FALL”
EARLY – MID – LATE
“GROWING SEASON”

Duff  & Soil Moisture Changes
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Nov Dec Jan Feb   Mar   Apr      May    June    July    Aug     Sep     Oct

Dormancy Leaf  Out Flowering & Fruiting Senescence

“WINTER” “SPRING” “FALL”
EARLY – MID – LATE
“GROWING SEASON”

Duff  & Soil Moisture Changes

Physiological Stages
when are plants more or less susceptible

to fire????

soil heating -
root injury or 
death

Scorch & bud kill or 
survival - crown base height 
& bulk density

Bole heating & 
charring – thickness 
of bark 

Litter
Duff

Humus

The timing of the fire determines which species will be positively or 
negatively impacted (native plants)

Oct-NovSeptJune-AugApril-May

Grasses and sedges

Warm season

?Cool season

Forbs

?Early-flowering forbs

?Mid-flowering forbs

?Late-flowering forbs

Legumes (Fabaceae)

Note: it is better to use yearly Phenology, but illustrated above in general terms with calendar dates for N. Midwest
Population Increase Decrease ~Same
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seasonal fire effects – non-native & competitive plants

Oct-NovSeptJune-AugMayMarch-April

knapweed

sweet clovers

garlic mustard 

St. Johnswort

bouncing bet

buckthorn

autumn olive

honeysuckles

bracken fern

red maple

Penn sedge

Note: it is better to use yearly Phenology, but illustrated above in general terms with calendar dates for N. Midwest

Population Increase Decrease ~Same

Example of
Monitoring Cool Season Grass Phenology

and resulting Fire Effects 

Modified from Brian Stearns, Huron-Manistee National Forests

- oak & pine barrens/savanna sites -

Interfering vegetation - spotted knapweed, St. Johnswort, clovers, soapwort/bouncing 
bet, leafy spurge, pennsylvania sedge, garlic mustard, bracken fern, red maple
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Mar   Apr   May   June   July   Aug   Sep

eggs 
overwinter

eggs 
overwinter

eggs

Karner Blue butterfly lifecycle

Larvae
hatch
April

Eggs
Hatch

7-10 days pupae

Pupae
or

chrysalis

Spring
Flight Season

May/June
Adults live

4-7 days = egg
laying

Summer
Flight Season
July/August

Can be controlled with fire – even though many 
studies say fire increases knapweed

• Late spring and summer burns best
• Increase in density decreases fuel loads and fire 

behavior
• need other tools first if  too dense (>20 

rosettes/m2)
• Allelopathy - natural herbicide called catechin -

reduced by volatilizing chemical from soil 
through heat
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Consider alternative uses of “fire” as a 
tool, and still an “ecological process”…

Spot and Swath Burning….

Pennsylvania Sedge

Pennsylvania Sedge

• dense veg matt alters fuel load & 
inhibits other species

• fire in growing season reduces; fire 
in dormant season increases
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removing red maple competition…

heading firebacking fire

400 acre RX June

(photos July)

Minutes = Heat output per unit area

1    2   3   4   5   6   7   8   9   10   11   12

-removing red maple competition-

oaksmaples
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First Burn -
Growing Season
Low Intensity / Low Severity

Second Burn -
Growing Season
Moderate Intensity / Low 
Severity 

Interfering vegetation –
hazelnut, maple – the pine 
needle duff and dense 
stands…

3. soil 
heating -
root injury 
or death

1. Scorch & bud kill or 
survival - crown base 
height & bulk density

2. Bole heating & 
charring –
thickness of bark 

Litter
Duff

Humus
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Canopy base height

Canopy raised from zero to 2.75’ with multiple low intensity burns

Burning in jack and red pine with multiple low intensity burns

Modified from Brian Stearns, Huron-Manistee National Forests
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First burn: 
Low Intensity / Low Severity
Dormant Season

Second Burn:
Moderate Intensity / Low Severity
Dormant Season

Third Burn:
Low Intensity / Moderate Severity
Growing Season

Modified from Brian Stearns, Huron-Manistee National Forests

0 1 2

Litter depth

Duff depth

inches

Litter / Duff Depth

Post-Burn

Pre-Burn
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BOLE CHAR IN RED 
PINE TOTAL AVERAGE

Max Bole Char Min Bole Char

Average Char 
depth 0.5’

Average Char 
depth 1’

0.132"0.091"

Modified from Brian Stearns, Huron-Manistee National Forests

First burn temps

 Average temp @ 0.5’ above the ground was: 
622.5°f

 Average temp @ 1’ above the ground was: 
438.8°f

Second entry temps

 Average temp @ 0.5’ above the ground was: 
328.6°f

 Average temp @ 1’ above the ground was: 
201.9°f

Ave burn mortality 
over 20 different 2nd

& 3rd entry burns = 
2.6%
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Pre-Burns 2004 Post-Burns 2019

QUESTIONS?QUESTIONS?
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