Vegetation
Response to Fire




Ecosystems in Texas

e Most Ecosystems in Texas are fire
dependent.

* [n absence of fire, the vegetation
complex changes, habitats are modified,
and carrying capacities are typically
reduced.

e The Prescribed Burning Board settled on
5 regions to describe the fire effects on
vegetation.




Ecosystem Regions as Related
to Prescribed Fire

nmunmm LLANO UPLIFT; TRANS

3) BLACKLAND PRAIRIE; OAK WOODS & PRAIRIES
N 4 PINEY WOODS

=l s)consnu.samm GULF COAST

NOTE: hpﬂdm“qnmndbmmu!ymhlw ~




Fire Effects on the Ecosystem

* Direct effects on:
— Plants
e Effect of heat
e Sprouters/non-sprouters
* Grasses/shrubs/trees
— Animals
o Very little effect




Heat Effects

e Heat of a fire can determine the success
of a prescribed fire.

* Heat of a fire has other properties
relating to the vegetation complex.




How Hot Does It Get?

e Surface temperature directly
corresponds to fuel loading.

e 1500 pounds of grass = 215 degrees.

e 7000 pounds of grass = 730 degrees.




How Hot Does It Get? - continued

* Wind can slightly affect soil surface
temperatures.
—Slight wind = 172 degrees.
— Moderate wind = 312 degrees.
— Wind blows heat ahead of the fire front.




How Hot Does It Get? - continued

Below soil surface

e Temperature increases only in upper .4
inches of soil.

e No direct effect on soil organic matter,
microbial populations or buried seed.




How Hot Does It Get? - continued

Above soil surface

e 2 - 6 inches temperatures twice as high
as soil surface.

e 3500 Ibs. grass = ~ 400 degrees.




How Hot Does It Get? - continued

e Heavy slash

— surface temperatures
=1150- 1841
degrees.
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—1” below soil surface
= 360 degrees.

—5” below soil surface
= 143 degrees.
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How Hot Does It Get? - continued

e On windward side of mesquite tree.
— 640 degrees

e On leeward side of mesquite tree.
— 1220 degrees
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Heat of Combustion

e Moisture content
delays combustion.
e Water vapor must boil off.

e Steam distillation occurs.
e Volatile gases given off.

e |gnitions occurs about
655 degrees.
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Heat Effect on Seeds

e Seeds very tolerant to heat.

e Grass seeds can tolerate 180 - 240
degrees for 5 minutes.

e Little effect on seeds at soil surface.

e Sometimes heat can increase
germination.

Most damage done to grasses if the seeds are still in the stalks at the
time of the burn.

Plants like lespedeza are increased by burning.
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Heat Effect on Plant Tissue

e Vascular plants
easily killed by
heat.

e Generally 140
degrees for 2
minutes is lethal
to growing
plants.
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o Very little heat damage ’f bark is 4
inches thick (pine)

Heat of fire and time of exposure is important.
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Fire Adaptations - continued

Growth Form

e Growing point close to surface are
susceptible.

e Rhizomatous grasses fire-tolerant.

e Growing annuals usually killed outright.

e Bunchgrass with old growth susceptible.

Lots of accumulated litter increases residence time of fire.
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Soil and Water Properties

A Function of:
e |ntensity of burn
e Fuel type
* Soil
e Climate
e Topography
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Soil and Water Properties -
continued

Organic matter (very short term)
e Evaporation will increase.

e Erosion will increase slightly.

¢ Less rainfall will be retained.

Cover removal is the operative here.

There are ususally enough residual litter, and plant roots that retard
severe erosion.

Runoff is directly related to cover.
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Soil and Water Properties -
continued

e Optimum range for bacterial growth is 86
- 100 degrees F.

e Bacterial activity stops at 140 degrees.

e Main ecological effect of fire on organic
matter is compressing the decay process
into a very short time.
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Grassland - continued

e Excess litter inhibits
grass production.

nutrient cycling.

e Litter removal
increases drought
stress.

We see this on CRP.
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Burning can make a more diverse plant community, especially important

for wildlife.

F ' ' o Litter and duff

reduced 3-70
percent.

detrimental
unless the fire
is too hot.
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Water-repellant Layers

e Fuels that burn quickly or that burn very
hot usually do not form water-repellant
layers.

e Most common in shrub/forest where
fires last 5 - 25 minutes.

e Happens to coarse textured soils more
than fine textured soils.

Usually not a big problem in Oklahoma.
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Soil Chemistry

e Nitrogen and sulfur volatize following
burn.

e Cations more difficult, losses minor and
due to erosion.

e Nutrients move from ashed litter into
soil.

Nitrogen volatilizes at 200 degrees.
90 percent of standing grass nitrogen is volatilized.

However, total nitrogen levels reported for mineral soil has been
contradictory.

Basically, severe, hot fires reduce total soil nitrogen whereas grasslands
and cool forest fires apparently do not.
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Mineral Changes

e Minerals in forest burns may increase
severalfold.

e Ash in grasslands has a negligible effect
on plant growth.
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Soil Losses

e Without cover, erosion happens.

e Four years can be required before steep
slopes stabilize.

e Soil losses on grasslands are usually very
small after burning.

e Sandy soils are more susceptible to wind
erosion.
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Runoff

* |n Texas research, runoff increased only
3 -5 years post-burn, even then very
small amount.




Water Quality

e Sediment and turbidity are main
concerns.

e Returned to pre-burn conditions within
two years on 15 - 20 percent slopes.

* Soil losses were .2 tons/acre/year when

vegetation returned to 65 percent cover.

Texas Tech research.
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Vegetation Mortality

e Most rangeland and
forest plants are
present because of
previous fires.

e Sprouters

— Most browse and
some trees can be
top killed but will
come back at the
base.
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Vegetation Mortality - continued

e Non-sprouters

— Very few plants do not re-sprout if top
killed by fire.

e Ash Juniper, Eastern Red Cedar, Tasajillo are
examples of plants that can be killed by fire.
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Influence of Grazing

o

» Low

High « Fire Intensity

High <€ Fire Intensity (Fuel) > Low

In the Edwards Plateau region, as well as other regions of Texas, stocking rate
of domestic livestock or deer (especially some exotics) can change the
composition of grasses. Continued heavy stocking can change the dominate
taller mid-grasses to a short-grass state in short time. Taller grasses have the
potential to have much higher fire intensities than short grasses.

30



If the woody growth gets so thick that grass production is limited to short
grasses and light standing crops, a hot dry summer burn has the potential to
have a restoration fire. These types of fire must be well planned and carried

out.
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This fire had less than 800 Ibs of forage fuel. This was a very dry summer and
the fire got into the canopy of the woody plants. Note the decimation of prickly
pear cactus as well as the Juniper plants burning into the ground.
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Restoration of the heavy ash areas is slow, but is accomplished over time.
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Response is Affected by
Prgcip
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One year following a prescribed fire




This is an example of a cooler fire that has left some green on the mesquite

trees. The trees will Iive and continue
been completely top killed, there would be multiple sprouts from the crown

creating more of a bush appearance.
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