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| monitoring and research

* fuel loading

* coarse level metrics

* plots (mainly invasives and
techniques)

* vegetation transects/ FQA

* photo monitoring

* rare butterfly surveys
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What is Interfering Vegetation?

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

1. non-native
invasive plants

2. competitive native
plants

Invasive’s and Competitive Natives

Woody Herbaceous
Buckthorns Garlic Mustard
Olives Bouncing Bet
Multiflora Rose Myrtle
Honeysuckles Dame’s Rocket

Tree-of-heaven Spotted Knapweed
Black Locust St. Johnswort
Barberrys Phragmites

Privets Hybrid Cattails

Reed canary grass

Mesophytes

Maples Bracken fern
Red cedar Pennsylvania sedge
Hazelnut Dominant prairie grasses

3 Main Fire & Plant Species Considerations

Effects on the
Effects of fuels and the Fire
fire on the resulting fire operations
invasive & behavior can spread
competitive change from invasive
species invasive species species

& competitive

species




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

Interfering Plant Species Considerations

Effects of fire . . .
on invasive Direct — kills directly or shortly after

species &
competitive Indirect — stress individuals & mortality

species 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
s0il??
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Where is that
tipping point
with each
interfering
plant(s)?

Increase in density/ continuity/ ground cover
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Let’s not forget Fire Regime Factors...

Ecosystem

Timing = Response Intensity =
ener;
Frequency 5 gy+
& Season wildland fuels ignition ~600°F = 315 °C re eaS('a
velocity
Other bacteria (100-120°) 1506
ic Mat ter (1 125°¢
%
Nitrosomonas bocteria (80-90°). 107C
Spatial = Seede(10.00)— 75 c Severity =
1 oy
Size & rw-g-cw-se:/ effects on
Pattern i L s ecosystem

Senall ol (4943')7).
e

Plant roats (48-54°)
Plant tissue death (40-70°)
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Damage depends on moisture content
& physiological state

Ecosystem
Response heat per unit
areaat the

“‘correct” time

1 234567289 1011 12

Minutes = Heat output per unit area
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High-Intensity, High-Intensity,
Low-Severity High-Severity

Classifications

Low-Intensity, Low-Intensity,
Low-Severity High-Severity

Severity

Jrs g




Phenology

&
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Physiology

WINTER | FALL

Dormancy | Senescence
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Physiological Stages
when are plants more or less susceptible
to fire??7?
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Scorch & bud kill or
survival - crown base height
& bulk density

Bole heating &
e Charring — thickness
of bark

soil heating -
root injury or
death
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The timing of the fire determines which species will be positively or
negatively impacted (native plants)

~

Grasses and sedges

O

‘Warm season

Cool season

Forbs
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Late-flowering forbs 1‘ f ?

Legumes (Fabaceae) f f t f

Population Increase t Decrease l ~Same

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

Early-flowering forbs

Mid-flowering forbs
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knapweed
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sweet clovers

garlic mustard

St. Johnswort

bouncing bet

buckthorn

autumn olive

honeysuckles

bracken fern

red maple

Penn sedge
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Population Increase t Decrease ‘ ~Same ¢—

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

/ - Exampleiof =" 1
Monitoritig Cool Season Grass Phenology’
af d resulting Fif Effects

Buds Leaves
Elongating | FErupting i gm":::)c

Promotes
Prunus,
Vaccinium &

Vaceinium | cool season
fblueberry) & grasses
sedges | dominate

Pinus, warm | Pinus, warm
se4s0n grasses
dominate and

Amelanclier,
cool & some
WA season
grasses
dominate

- 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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@ Karner Blue butterfly lifecycle

Pupae
or

Flight Season
May/June
Adults live

4-7 days = egg

laying

eggs

overwinter| B overwinter

Mar Apr May June July Aug Sep

Summer
Flight Season
July/August
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THEE I ™
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/m?)
Allelopathy - natural herbicide called catechin -

reduced by volatilizing chemical from soil
through heat

R |
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Spot and Swath Burni
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Pennsylvania Sedge

32

dense veg matt alters fuel load &

ihibits other species s
fire in growing season reduces; fire
in dormant season increases
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removing red maple competition...

400 acre RX June

(W ¥
backing fire heading fire
(photos July)
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34

-removing red maple competition-

maples oaks
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Minutes = Heat output per unit area
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Eirst Burn -

Growing Season
Low Intensity / Low Severity

«Severity
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1.

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

2. Bole heating &
charring —
thickness of bark

3. soil
heating -

root injury
or death

39
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Burning in jack and red pine with multiple low intensity burns

Canopy raised from zero to with multiple low intensity burns

14
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Low Intensity / Low Severity.
Dormant Season

Second Burn:
Moderate Intensity / Low Severity
Dormant Season

" Third Burn: ;
¢ Low Intensity / Moderate Severity
Growinig Season

.

Ave burn mortality dix ™ 3 BOLE CHAR IN RED
over 20 different 2nd | 3 : PINE TOTAL AVERAGE

& 3dentry burns = [, =Max Bole Char %M Bole Char

2 years Syears  10years

First burn temps
Litter / Duff Depth Average temp @ 0.5’ above the ground was:
i 622.5°F
Duff depth Average temp @ 1’ above the ground was:
438.8°f

= Post-Bum
Litter depth “ Pre-Bumn
Average temp @ 0.5’ above the ground was:
1 o 328.6°f

inches

Average temp @ 1’ above the ground was:
201.9°F
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Pre-Burns 2004 Post-Burns 2019

QUESTIONS?

CALYIN! WHAT ARE 15 THIS, SOME SORT OF
o DOING TO THE # TRICK QUESTION, QR WHAT?
TOFFEE TABLET?
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