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Overview of tfoday's talk

* Exotics 101
» Fire Ecology 101
* Fire, exofics, and Colorado ecosystems

* The fire alternafive: restoration, exotics and ponderosa
pine foresfs

* [n summary: What we know we know; what we know.
we don'f know

What is an exoflic species?

Exotic species: Organism that is nof native fo
a parficular countiry or ecosystem

Synonyms: non-nafive, infroduced, alien

My bias is planits but any kind of organism can
e exolic (e.g. white pine blister rust, emerald
ash borer, moose?)
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Tamarix sp. (FEis) Tamarix sp. (FEs)

*In CO, Tamarisk has invaded riparian areas,
especially in shrublands, grassiands, and PJ forests « Tamarisk may promote more frequent and severe
msey wildfires in riparion areas

2004 Quarterquad Survey
Distribution and Abundance
in Colorado

*|ncreases in fire size and frequency are afttributed in
part fo increased abundance of fuels

EESSE T

T

T

Distribution Legend: Wlle acres/, 10 acres [0 1125 acres M 26 - 50 acres [ 51-100 acres [N 101 - 1000
Acreage estimates suppiied by jeed Supervisors and compled by Colorado Depadtment of Agricullure.

Tamarix sp. (FEis)

*Tamarisk may be better adopted to the postfire
environment than nafive species, especially on
dammed rivers

*Tamarisk is likely fo persist following fire and expand
its dominance with repeated burning of low-
elevation riparian plant communities




Restorafion v. fuel freatment goals

Depends on the historical fire regime

Ecological restoration Fuel freatments
Surface fire regime (PP)

*Thin from below —e s Thin from below:
*Frequent prescribed fire  =— *Frequent prescribed fire

Mixed-severity fire regime (PP)

*Thin & resfore PAtChiNESS  mmmp *Thin & resfore patchiness
*Infrequent prescribed fire. = *Infrequent prescribed fire

Crown fire redime (aenerdlly not PP)
*Clearcut — «Clearcut
*| eave alone *Thin

Upper South Platte Watershed Protection
and Restoration Project

There has also been a recent rash of forest
restoration treatments

1996 — talk of restoration began

2001 — go-ahead to restore 17,400 ac of FS
land

2002 — first free cut on FS land, at Trumbull
2006 — ~80% of the 17,400 ac restored

Upper South Platte Watershed Protection
and Restoration Project

After a largely fire-free century in the SPB,
there has been a recent rash of large and
intense fires

1996 — Buffalo Creek (12,000 ac)

2000 — Hi Meadow (11,000 ac)

2002 — Schoonover (4000 ac)
Snaking (3000 ac)
Hayman (138,000 ac)

Upper South Platte Watershed Protection
and Restoration Project

* To improve landscape condifion:
* Create openings (15-25 % or more of areaq)

» Sharply reduce forest density, especially
the smaller trees

» Reduce the amount of Douglas-fir
* Maintain and restore old growth
» Use prescribed fire to limit new ingrowth




What is the effect of restoration on exotics?

Restored. site

* Trumbull- 1500 ac site

o Treatment occurred’in
2002 :

s Variety ofifreatments|
used ‘ '

»Mulching '
“*Thinning :
sFileburnings

Findings

Undisturbed sites

» Located within areas
that were not disturbed
for atleast the last'5
yedars

* Not *pristine’ or
‘Unmanaged’ forests

* ‘Everyday-Joe’
condition that.serve as
aipointiofireference

Exofic species in study sites

# exotics per study area

2004

“~._ Restored

=~ Undisturbed

Findings: 26 exofics

af s
b4 S

26 of the ~200 vascular plant species were exotic

Agropyron cristatum (crested wheatgrass)
Amaranthus retroflexus (redroot amaranth)
Arabis glabra (tower rockcress)

Bromus inermis (smooth brome)

Bromus tectorum (cheatgrass)

Carduus nutans (nodding plumeless thistle)
Centaurea diffusa (white knapweed)
Cirsium arvense (Canadian thistle)

Conyza canadensis (Canadian horseweed)
Hordeum vulgare (common barley)
Lactuca serriola (prickly lettuce)

Linaria dalmatica (dalmatian toadflax)
Linaria vulgaris (butter and eggs)

Melilotus officinalis (yellow sweetclover)

Findings

Nepeta cataria (catnip)

Poa compressa (Canada bluegrass)

Poa pratensis (Kentucky bluegrass)
Salsola tragus (prickly Russian thistle)
Sisymbrium altissimum (tall tumblemustard)
Sonchus asper (spiny sowthistle)
Taraxacum officinale (common dandelion)
Tanacetum vulgare (common tansy)
Tragopogon dubius (yellow salsify)
Trifolium repens (white clover)
Tricosecale rimpauii (triticale)

Verbascum thapsus (common mullein)

Exofic species richness per plot

Number of exotics per plot (0.1 ha)

il

Undisturbed Restored

2004 2005 2006 2004 2005 2006

2 types of comparisons:

» Within a site for all years




Findings

Exofic species richness per plot

Findings

Exotic percent cover per ploj

2 types of cornparisons:

s Within a site for all yaars

B
R B
o B ot s N
el * Within a year for all sites
2
g o
2 A A A
g 44
X
2 2
) i
Zz 04
- Undisturbed Restored
2004 20.05 2006 10'04 20'05 2006

2 types of comparisons:

» Within a site for all years

54
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8 A A A
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o ke ol i
Undislurbed Restored

2004 2005 2006 2004 2005 2006

Findings

Exoiic: percenii cover per plo

2 types of cornparisons:

Q—

= Within « site for all years

-

* Within a year for all sites

Exotic percent cover
~ ©
Qe
>

"

B
il
A A A
T T = i

Undisturbed Restored

©

T T T T T T
2004 2005 2006 2004 2005 2006

Higlellalels

The six most common individual exofics:
*Cirsium arvense (Canadian fhistle)
Conyza canadensis (Canadian horesweed)

Lactuca serriola (prickly lettuce)

“**inaria vulgaris (butter and eggs)

Taraxacum officinale (common dandelion)

***erbascum thapsus (common mullein)

**% noxious in Colorado




Findings

‘h.‘?

| T
b

None of the most common
individual exofics appeared
to be affected by the
restoration treatment for any.
year, except Verbascum
fAapPSUS.

2004; noft stimulated by the
restoration tfreatment

2005: stimulated
2006: stimulofed

Findings

Predicting exofic richness

» i
i ;_«a;;‘

&8 b
< Nemr>)!
Native % cover
Number nafives
% litter cover
% soil cover
% Wood cover
Degrees from south
Slope
_ Elevation
Treewdrénsify
_ Basal area
% mortality (free density)
% mortality (BA)

sigleliglels Findings

Predicting exoftic richness af undisiurioed sifes Predicting numiber of exotics at restored sifes

Correlafion Variable Correlation
1. Native % cover +
. Number natives +
. % litter cover -
. % soil cover

. Elevation

. Year

. Degrees from south

. Basal area

Variable

1. % wood cover +
2. % soil cover -

3. % Mortality (free density) +




Take-home message

Preliminary results indicate:

¢ The number and cover of exofics was low for all
sites

However, the restoration freatments increased the
number of exoftics relative to the surrounding
undisturbed forest

» The restored area only had g higher cover of
exoftics for one year

3
,' Ay

/

WhC]T We know We Imovv

WY%T we know we dorﬂ

know

Take-nome message

Preliminary results indicate:

¢ The number of exofics does not appear to be
tapering off four years after the disturbance

Of the six most common exotics, only mullein was
stimulated by the restoration

Regression modeling indicates that disturbance
intensity is probably important in determining the
intensity of invasions at restored sites

What we know we know

* We know thaf fires will confinue to burn in
Colorado and that exoftics will remain a threat
to the recovery of burned areas

* [hedevel of threat may be related to elevaiion:

» Exotics seem to pose the biggest threat in low
elevation sites

*High elevation sites seem less invaded, wifh
rparian.areas and aspen stands af the
greatest risk for invasion after fire- though
productive areas are an exception




What we know we know.

* Exofics are found in systems that vary in their
current.and historical fire regime-

s Surface fires (Ponderosa pine)
* Mixed-severity fires (Ponderosa-dominated)

» Crown fires{Pinyon- Juniper, grasslands,
shrublands)

*|n some systems, exotics (esp. cheatgrass) are
alfering the fire regime and favoring their
persistence over the native vegetation

Questions?e

What we know we don’'t know

» Our understanding of the interaction between
fire and exotics in Colorado’s systems is far from
clear

* More work is especially needed in the higher-
elevation forests— unforfunately, fires there are
very infrequent, so it will be difficult to study!




