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Presenter
Presentation Notes
This presentation is not based on field experience– it is based on scientific & professional knowledge that we have gleaned from writing and editing scientific literature reviews on fire and invasive plants over the past 9 years.  Because managers are mandated by Congress to use the best available science, this information should be helpful; although we don’t intend to summarize it all here, we’ll do our best to share some important concepts. We’ll also describe some shortcomings of the scientific literature on fire and invasive plants and point out many reasons why monitoring and adaptive management are important.



Next time:
What is the difference between adaptation & mitigation? Are the managers in HI 
adapting or mitigating?

Human migration, accelerated by fossil fuels, is gluing the continents back 
together again into a single ecosystem. We live in the nex Gondwanaland, the 
new Pangaea.

Shorten the first 2 sections to get to the species stuff faster.

http://library.thinkquest.org/17701/high/pangaea



Objectives
1. Understand scientific knowledge about fire & 

invasives– and its limitations
2. Understand relationships among fire, site, & 

invasions
3. Minimize potential for introducing and increasing 

invasives through fire management activities
4. Understand  strategies for using fire to reduce 

invasives
5. Implement monitoring activities crucial to 

minimize invasions



1. Understand scientific knowledge 
about fire & invasives– and its 
limitations

Presenter
Presentation Notes
Start by looking at the whole reservoir of knowledge about fire & invasives. The water is a lot shallower than in the reservoirs of knowledge about many native spp that we manage. This has a significant impact on the manager, increasing the need to assess information from the literature carefully, network with other managers especially in your area, and use adaptive management. All ecology is local, at least when dealing with invasives; what concepts can you pull out of your pocket to solve a problem?



Fire Effects Information System (FEIS)

www.fs.fed.us/database/feis

Wildland Fire in Ecosystems 
(“Rainbow”) Series, vol. 6– Fire 
Nonnative Invasive Plants  (2008)

The Use of Fire as a Tool for 
Controlling Invasive Plants (2006)

Fire Management & Invasive Plants, a 
handbook  (2008)

USDA Guide to Noxious Weed 
Prevention Practices (2001)

Integrated Noxious Weed 
Management after Wildfires (2002)

Presenter
Presentation Notes
Information sources: ~~FEIS for details on particular species~~“Fire and Nonnative Invasive Plants” (Rainbow) for background + regional analyses. Available: http://www.fs.fed.us/rm/pubs/rmrs_gtr042_6.html--- on CD that Risa is giving out~~“Use of fire…” for prescribed fire information, concepts are useful but most examples are from CA grasslands. Available: http://www.cal-ipc.org/ip/management/UseofFire.pdf~~“Fire Management & Invasive Plants” is operational & has no citations. Available: http://www.fws.gov/invasives/pdfs/USFWS_FireMgtAndInvasivesPlants_A_Handbook.pdf~~USDA Guide to Noxious Weed Mgmt after Wildfires~~Integrated Noxious Weed mgmt after wildfiresThe point: There are a lot of resources, some required, some helpful. Why not have & use them all?



Citation Retrieval System for Fire Effects Library: feis-crs.org

E.V. Komarek Fire Ecology Database:
www.talltimbers.org/fedb-intro.html

Presenter
Presentation Notes
You may need to look up articles referred to in reviews. The review may not give enough details.  Reviewers make mistakes!!  Also, the review may be out of date.  Here are 2 resources for searching the lit on fire effects: CRS, Tall Timbers Library



Sulfur 
cinquefoil

Topics covered in lit as of ~2003

Heat tolerance of seed
Immediate fire effects
Postfire seedling establishment
Postfire vegetative response
Postfire increase (seed or sprout)
Fuel properties, loads

Experimental info on fire 
regime characteristics

Varying fire severities
Varying burn seasons
Varying burn intervals
Multiple postfire years
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Presenter
Presentation Notes
As mentioned before, the lit on invasives & fire is shallow.  Just how much of a problem is this?  Between 2001 and 2006, we worked on a project writing scientific literature reviews on 60 nonnative invasive plants. Then we analyzed what we learned and what was missing. More than half of the species reviews lacked ANY information on most fire topics, and MOST had fewer than 2 citations on any topic. For example, how much information is available on sulfur cinquefoil? Of 6 fire-related topics, as of 2003 the literature had information on only 2 – one citation provided information on immediate fire effects, and another addressed postfire seedling establishment. There was only one fire experiment that included sulfur cinquefoil, and in this study, sulfur cinquefoil had a more positive response to fall burning than to spring burning. However, is one experiment enough? Had the timing of the fall fire in this experiment occurred after  sulfur cinquefoil seeds had germinated, it could have caused greater mortality of young seedlings; so the one study is not enough to conclusively decide that spring burning will cause greater mortality to this plant than fall burning.



Topics covered in lit as of ~2003

Heat tolerance of seed
Immediate fire effects
Postfire seedling establishment
Postfire vegetative response
Postfire increase (seed or sprout)
Fuel properties, loads

Experimental info on fire 
regime characteristics

Varying fire severities
Varying burn seasons
Varying burn intervals
Multiple postfire years
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No

No
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No

Presenter
Presentation Notes
Maybe sulfur cinquefoil is an exception.  Nope, same problem info on 4 nonnative privet spp when info on all 4 is combined (LIGSPP, southern & eastern states, “dense, impenetrable thickets”). Lit on only 2 fire-related topics, nothing on fire regime topic.  More than half of the spp we worked on had this problem.A few noteworthy exceptions: cheatgrass, Canada thistle, brooms, and yellow starthistle in the West; and melaleuca, garlic mustard, and cogongrass in the East.



• Based on observations? 

• Relevant to your plant community?

• Details about treatments, conditions?

• How many years’ followup?

Using sparse science appropriately for your
management problem:
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Photo ©Barry A. Rice/The Nature Conservancy

Presenter
Presentation Notes
Suppose you find information– in a review, extension leaflet, FEIS, or article. The source says St. Johnswort was killed by fire. Does that mean you can use fire on your site to kill it?   First, ask some questions:~~Is the assertion based on observations? Did someone go look, or just quote someone else?~~Where is the report from– a plant community and site characteristics similar to yours?~~Can you tell what conditions & fires were like– prefire conditions, disturbance history, fuel characteristics, fire season, fire weather, fuel moisture, fire behavior, postfire weather?~~How long did they follow up? Sadly, most science follows up for about as long as it takes to complete a graduate degree…If the review or extension leaflet doesn’t have this info, does it have citations so you can check out the information in the primary lit?



Seek out relevant info:
• Find & read the science
• Network!
• Learn local invasives & disturbance 

history
• Are there maps, GIS layers? Models of  

spread of invasives? Weed Risk 
Assessments?

• Are invasives in old burned areas? 
proposed burns? Nearby?

Presenter
Presentation Notes
So what are you going to do?  Never trust a word you read?  Throw up your hands & assume all is lost?  Never use prescribed fire again?  No, find and read the science - critically and carefully - and also do some leg work.  Seek out local knowledge– talk to the weed folks, go into the field with them, share crews, find out about inventories & look at them. Are there GIS layers about invasives or disturbance history? Are there models of weed spread for spp in your area? Models or Weed Risk Assessments (WRAs) that could help with prioritizing & optimizing. Look for clues in the field….



Seek out relevant info:

Use pilot projects, test plots, 
monitor, adapt.

Presenter
Presentation Notes
Use generalizations for guidance, get as much information as possible on local conditions, then... try things, do pilot projects, test plots….monitor & adapt. 



2. Understand relationships among fire, 
site, & invasions

Presenter
Presentation Notes
What general understanding can we bring to the problem of fire & invasives? Start with some concepts, so we agree on what we’re talking about.



Invasive:  A species that establishes, 
persists, spreads, and causes ecological 
harm (Westbrooks 1998, Randall 1997)

Examples of ecological harm:
• Reduced abundance and/or diversity of 

native plants & animals
• Reduced wildlife forage or habitat
• Altered processes (soil, hydrology), possibly 

including…
• Altered disturbance regime

Presenter
Presentation Notes
Here’s what an invasive species is. We’re going to use “weed” and “invasive” interchangeably here, but not everyone does– so make sure you know what domain someone’s talking about when these terms are used.Now let’s talk about some things an invasive species isn’t.



Exotic = necessarily invasive

Native = necessarily noninvasive

Presenter
Presentation Notes
Notice that the definition of “invasive” doesn’t include “exoticness” or “nonnativeness”. Not all nonnative spp are invasive; in fact, probably somewhere between 1% and 0.1%.  And not all native spp are noninvasive. 



Albany pitch pine bush

Neil Gifford, Tom Dooley

… invaded by 
black locust

Presenter
Presentation Notes
Example-- Black locust: Native to mid- & s-Appalachians, Ozarks… invasive in NE & NC states, sprouter & seed banker, often increases available N on site. Considered invasive– replacing native species, altering plant community structure– in NE, mid-Atlantic, Midwest, & CA. Example: In Albany NY pine bush (globally rare pitch pine-scrub), spreads with & without disturbance, dominates & excludes most other plants, also increases N which allows other invasive spp, including bush honeysuckles, to establish & spread.  
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… which 
shades out wild 
lupine…

… only food for larvae of 
endangered Karner blue 
butterfly.

Presenter
Presentation Notes
This degrades habitat for the endangered Karner blue butterfly, which relies on herbaceous vegetation (especially the fire-dependent wild lupine) in sandy, open areas including pine barrens & oak savannas. Wild lupine is only food source for larvae. 



Ruderal:  growing where vegetation cover 
has been disturbed… Watch for massive 
seed production, seedling establishment, and 
rapid growth.

Ruderal = necessarily invasive

Steve Sutherland, RMRS

Invasive = necessarily noxious

Presenter
Presentation Notes
Another term: Often when people say “invasive species,” and especially when they say “weedy species,” they mean ruderal: spp that establish well & reproduce prolifically on sunny sites and mineral soil, especially in recent disturbance, then decline. Other literature, especially pre-1970, uses “weed” to refer to any forb, native or nonnative, invasive or not!Prickly lettuce was a ruderal species in the 1988 Yellowstone burns– Density was 100 plants/ha on severely burned areas 3 years after fire, then decreased by 50% by postfire yr 5 (Turner & others 1997). This species is ruderal in forests but mostly ephemeral, peaking 2 to 5 years after fire & then declining as tree canopy develops (Turner study & Sutherland data). So ruderal doesn’t necessarily mean invasive….depends on other site characterstics.One more term– “invasive” isn’t necessarily “noxious”: This term is reserved for a plant specified by law (federal or state) as especially undesirable; importation is not allowed, and control measures are often mandated. 



1
Plant species is not yet 
established in the area. 

2
Plant species is 

established but not 
causing substantial 

ecological harm

3
Plant species spreads 
and causes ecological 

harm

4
Fire regime is altered and 

an invasive plant/fire 
regime cycle is 

established

Stages of invasion

1
Plant species is not yet 
established in the area, 

but a source of 
propagules is nearby 

Presenter
Presentation Notes
Getting beyond terminology and bringing fire into the picture, think about the process that takes a site from invasive-free to severely messed up by invasives:No worries but keep an ear to the ground & an eye on the land. Where might propagules come from? Can you keep them out? Who’s selling holly for landscaping? Who’s got purple loosestrife in the flower garden? Talk with colleagues about invasives: In the late 80s/early 90s, NPS had a big celebration on the Mall in DC– and rangers were at an interpretive station by the Reflecting Pond… handing out Hydrilla specimens as souvenirs. 2) OK, well, maybe it’s going to just hang out– not be invasive (example: dandelion in N. Rockies). Should you get aggressive about eradication or just watch?3) Uh-oh, what’s it doing? how can you control it without (further) degrading native community? In terms of fire, if it hasn’t altered fuel characteristics so they burn differently, you’re still only on one of the upper circles of hell.4) You’ve just gone down a circle or two into weed hell.  We hear a lot about this kind of ecological harm, we worry about it, and yet it’s difficult to document. Fuels &/or microclimate have been altered to the point where some aspect of the fire regime is altered. 
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Presenter
Presentation Notes
Most invasives experts agree on the pattern of decreasing effectiveness & escalating cost as an invasion proceeds. Prevention is by far the cheapest option & most likely to succeed. Thus CONSTANT VIGILANCE (a little voice should be chanting “pay attention” or “monitor, monitor, monitor”), early detection, eradication. Especially watch areas where soil is disturbed.If it’s established & persisting, the more you have the less likely/more expensive eradication will be. If it’s spreading rapidly, success goes down & cost goes up. If you get to the stage where the fire regime is altered, you’re facing not just eradication of invasives, but also restoring native spp populations (possibly many trophic levels) and an ecological process.  It may not be possible.  If possible, it’s likely to be very expensive and take a long time.“softly chanting”
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Presenter
Presentation Notes
Both scientists & managers describe changes in fuels (load, vertical/horiz distribution, chemical properties) due to invasions, but actual fire regime change is harder to document. One example where it is demonstrated: Cheatgrass in big sagebrush communities. Historically burned every 40-60 years, on average.  Historically had sparse fine fuels & space between shrubs. Cheatgrass grows between the shrubs, providing a continuous layer of fine fuel, especially in wet years. Fire kills big sagebrush (it is not fire resistant, not a resprouter, has to come back from seed) but not ALL cheatgrass seed.  (Seed on the ground is hard to kill with fire because soil is a nearly infinite heat sink.)  The next year’s cheatgrass crop is likely to be vigorous, so even reduced seed produces dense cheatgrass cover, ready to burn within a couple of years.  Big sagebrush cannot germinate, establish, and mature in this time, so the new fire regime favors the invasive, reduces the native dominant.  If your management unit is in this condition, you won’t get it back without aggressive restoration, a lot of time, a lot of money. 



Nonnative Tree / Potential Fire Regime Change

?
Photos: Larry Allain, USGS, Nat. Wetlands Res. Center

Presenter
Presentation Notes
Alteration of historical fire frequency & severity by invasives is not all in the direction of more frequent, more severe fire. The effect of Chinese tallow in Gulf States on fire regime is not quantified by research, but here is the pattern: It establishes in coastal prairie, historically characterized by frequent fires. Tallow is a good postfire sprouter, although seedlings/saplings (<1” dbh or <1 m tall, depending on 2 reports) are apparently vulnerable to fire. Once the trees mature, their shade reduces surface fuels, and moisture in the canopy usually precludes fire spread. Is the site burnable at all? If it burns, what will the result be?  Because the fire interval is getting longer instead of shorter, these questions are hard to answer in a short time. 



Mick Harrington, RMRS

Cogon-
grass

climbing 
ferns

melaleucakudzu tamariskgorse & 
brooms

buffel-
grass

red 
brome

etc.

Presenter
Presentation Notes
Invasive species can change fuel properties in subtle ways that, over time, have potential to change the fire regime. Example: Spotted knapweed (and other invasive forbs in the area) isn’t the same fluffy, fire-carrying fuel as the native grass complex it invades in western Montana. Here you see the narrow strips needed to burn these grasslands, even still nonuniformly, on a sort-of-grassy hillside. Over time, would this subtle change in fuels lengthen fire return intervals so the native community cannot thrive?Examples from other regions– spp that change fuel characteristics & may affect fire regime: cogongrass, climbing ferns, melaleuca, kudzu, tamarisk, brooms, gorse, buffelgrass, red brome…



3. Minimize potential for introducing 
and increasing invasives through 
fire management activities

Presenter
Presentation Notes
We worry about invasives coming in after fires.  How can we prevent this, or at least minimize postfire invasions?  



1. Don’t invite the dragon home

• What invasives are priority? Is there a Weed Risk 
Assessment?

• Where are they? Are there local maps, GIS layers?  
Are they in old burns?

Prevention is best!

Communicate

=  Eliminate or minimize propagules

• Clean vehicles & equipment
• Avoid travel thru weedy sites
• If you’re going to use seed, make it 

REALLY WEED FREE

Presenter
Presentation Notes
There are a lot of guidelines about how to not spread invasives: PREVENTION IS BESTknow what the invasives are & where they aredo your best to not spread seedsminimize soil disturbance. These apply to wildfire, prescribed fire, & everything else you do in management. Use common sense. Keep in mind the medical mantra, “Do no harm.” Follow fire suppression best practices:~~before, during & after fire~~before, during, after related treatments, such as logging, spraying, biocontrol	Anything you bring in must be free of invasives. Don’t just ask if it’s weed-free certified, but if it’s TESTED weed-free? This practice would have been very beneficial after the 2000 Cerro Grande fire in New Mexico, where over 1 billion cheatgrass seeds were in an aerial seed mix that was applied as part of postfire management, soil stabilization treatments. 



2.  Don’t wake the sleeping dragon

Fire creates a seed bed for wind-dispersed seed:
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=  Know invasives’ reproduction patterns

Norway 
maple

tree-of-
heaven mimosa

rush 
skeletonweed

swallow-
worts

cogon 
grass

princess 
tree

common 
reedclimbing 

ferns

molasses 
grass

perennial 
sowthistle

salsify

etc.

Presenter
Presentation Notes
If it’s present and/or nearby, be prepared for it to establish in the burned area after fire. Especially if it’s late summer or fall (when plants in the area are going to seed) and they’ve got wind-dispersed seed like these thistles.If it does establish, do you need to worry? Maybe not. In forest ecosystems, these ruderal plants tend to get shaded out as the canopy re-establishes. So you need to know your site conditions and keep an eye on the invasives (monitor) for a few years.



John D. Byrd, Mississippi State University, Bugwood.org
John D. Byrd, Mississippi State U, Bugwood.org

2.  Don’t wake the sleeping dragon
May survive fire in soil seed bank

knap-
weeds

yellow 
starthistle

field 
bindweed

bull 
thistle

Scotch 
broom

St. 
Johnswort

mustards
leafy 

spurge toadflax

sweet-
clovers

mullein

hoary 
cress

sulfur 
cinquefoilcommon 

barberry
mimosa

garlic 
mustard

common 
velvetgrass

kudzu
multiflora 

rose

melaleuca Japanese 
stiltgrass

etc.

Presenter
Presentation Notes
Even if you don’t have invasives going to seed on/near your site, if they have occurred there in the past or occur in the vicinity, there may be seed in the soil (seed bank) that may germinate after fire. Yellow starthistle (that’s the photo– by John D. Byrd, Mississippi State U, Bugwood.org), knapweeds, field bindweed, bull thistle, scotch broom, St. Johnswort, mustards, leafy spurge, toadflax, sweetclover, mullein, hoary cress, sulfur cinquefoil



2.  Don’t wake the sleeping dragon
Germination may be stimulated by fire

John D. Byrd, Mississippi State University, Bugwood.org

yellow 
starthistle

St. 
Johnswort

Scotch 
broom

kudzu

gorse

melaleuca

etc.
John D. Byrd, Mississippi State U, Bugwood.org

Presenter
Presentation Notes
Some invasives hit you with a double whammy. Not only are they in the seed bank, but they’re scarified or otherwise stimulated to germinate by heating. Yellow starthistle



Steve Dewey, Utah State University, Bugwood.org

May sprout following top-kill by fire

2.  Don’t wake the sleeping dragon

quack-
grass

teasel

leafy 
spurge

pale 
yellow iris

dyer’s 
woad

pepper-
weed

toadflax

reed 
canarygrass

black-
berries

tamarisk

Russian 
knapweedCanada 

thistle

smooth 
brome

Kentucky 
bluegrass

hoary 
cress

field 
bindweed

rush 
skeletonweed

mimosa

marsh 
thistle

ground-
ivy

Russian-
olive

tallowtree

wisterias

etc.

Presenter
Presentation Notes
Another way to wake the sleeping dragon is to top-kill sprouting species– grasses, herbaceous, shrubs, trees. If you know that it sprouts after cutting or herbicide treatments, it is likely to sprout after fire – sometimes at higher densities than before fire. Here is squarrose knapweed.Quackgrass, teasel, Russian-olive, leafy spurge, St. Johnswort, pale yellow iris, dyer’s woad, perennial pepperweed, toadflax, reed canarygrass, blackberries, tamarisk, Russian knapweed, Canada thistle, smooth brome, Kentucky bluegrass, hoary cress, field bindweed, rush skeletonweedNo wonder we have invasives!



1. Remove litter

2. Remove canopy

3. Reduce cover of 
native vegetation

4. Increase resource 
availability

3.  If you bring the dragon home or wake it 
up, don’t give it a warm welcome

5 ways to increase invasibility:

5.  Disturb soil

Presenter
Presentation Notes
Some sites are more vulnerable than others. Here are some things that increase invasibility. … resources such as water and available plant nutrients. The first 4 are pretty good descriptors of fire, so the stage is already set for invasive plant establishment and spread.  But management actions can also contribute to site invasibility….or help to minimize it:Be aware of native spp abundance & vigor before and after fire, be aware of site conditions.  Seed or plant desired spp if site was degraded before fire and native spphave low postfire cover. Remain vigilant for secondary invasion – invasive plants may not establish immediately after fire, but can establish later, especially when native veg is slow to recover (e.g., dry sites). Minimize the use of fire retardant, as it adds nitrogen and phosphorus to the soil, and invasives tend to be pretty good competitors for these nutrients. Pay close attention to areas of soil disturbance (roads, skid trails, firelines, trails, etc.) and avoid further soil disturbance. Since wildfires already do 1-4 pretty well, #5 is worth special attention.Timing, frequency, & intensity of grazing are important considerations. In the semiarid West, sites need a break from grazing after fire to give native species a chance to re-establish. In tallgrass prairie (buffalo country), grazing & fire combined can improve native plant community.



Cheatgrass response to CO2

Ziska et al 2005

Presenter
Presentation Notes
Speaking of a warm welcome: Increasing atmospheric CO2 complicates management in many ways. Here’s a scary graph showing cheatgrass biomass accumulation under 3 levels of CO2. In the same study, cheatgrass grown at CO2 levels representative of current conditions produced significantly more heat per unit biomass when burned (why? reduced mineral and lignin concentrations) than cheatgrass grown at “preindustrial” carbon dioxide levels. Has our cheatgrass problem in the Great Basin been triggered by elevated CO2 over a whole century? Note that an important comparison is missing from this analysis: We don’t know if native grasses respond in the same way as cheatgrass, less vigorously, or moreso. Unfortunately, we do have that information on red brome in the Mojave Desert. In an environment with elevated carbon dioxide, red brome density increased while density of four native annuals decreased. 



4. Understand strategies for using fire 
to reduce invasions

Presenter
Presentation Notes
We’ve talked about how to minimize invasions. Now what about use of prescribed fire itself in weed management?



Native 
species

Invasive 
species

If the invasive responds to fire as well as or 
better than the desired species, you can’t control 

it with fire alone.

Presenter
Presentation Notes
If the invasive responds to fire as well as or better than the desired species, you can’t control it with fire alone.



Native 
species

Invasive 
species

Fire type Intensity
Severity Seasonality
Frequency Size & uniformity

Presenter
Presentation Notes
Sometimes there are subtle ways in which the invasive is more sensitive than the desired spp to some aspect of the fire regime.  Use of fire alone to reduce an invasive population is reported mainly from grasslands. Example:



…. Spring …. …. Summer …. …. Fall ….

Fire type Intensity
Severity Seasonality
Frequency Size & uniformity

Native ryegrasses

Nonnative bluegrasses

Native bluestems, Indiangrass

Presenter
Presentation Notes
There’s lots of Kentucky bluegrass in tallgrass prairie.  In Iowa, repeated burns in early March (when, presumably, bluegrass is already growing & native spp (prairie dropseed, little & big bluestem) are not) reduced bluegrass with no negative effects on native vegetation– which was dominated by native bluestems & Indiangrass (Ehrenreich 1959). But other studies show a more complicated picture: Robocker & Miller’s (1955) study was in Wisconsin, in an area with a similar plant community to that of the Iowa study but with two native ryegrasses, which were greening up alongside the nonnative bluegrass. Mid-May fires in this area reduced both the bluegrass & the ryegrasses, though the rest of the native vegetation was fine or increased. Researchers noted soil disturbance as a compounding factor. Henderson (1992) reported that late fall burning (end of Nov.) reduced bluegrass on an Illinois site without wildryes. Notice how tricky it is to decide how to use this information on a particular site: You have to know which species you have, when they green up, whether the site is degraded in some way, whether you are likely to have additional stressors like drought. All (weed) ecology is local.



Try.
Monitor.
Adapt.

Fire type Intensity
Severity Seasonality
Frequency Size & uniformity

Presenter
Presentation Notes
Try. Monitor. Adapt.



Fire type Intensity
Severity Seasonality
Frequency Size & uniformity
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Presenter
Presentation Notes
More typical than fire-alone to reduce invasives is integrating fire with other control methods; in this case, subtle aspects of the fire regime are also important. Here’s a neat one: Maybe the invasive can be reduced by fire. If you have a biocontrol insect such as this Aphthona (flea beetle), you don’t want to eliminate the host completely & have to reintroduce later. So try… burning at a time when the insect is unlikely to be harmed (same ideas as manipulating plant phenology– it is a desired species).  Flea beetles were introduced in ND grasslands invaded by leafy spurge. Some plots were burned in mid-Oct, some in mid-May, when adults were inactive & juveniles were below ground. Beetle populations weren’t reduced. Timing of the fire was important in this regard.If you eliminate the plant completely, the biocontrol will starve & the invasive can easily reestablish, so there’s a landscape aspect to using fire. Uniformity may not be helpful. How big a burn can your bug population handle?



City of Albany
landfill

Shopping Malls Residential /
commercial

Nursing Homes

Albany Pine Bush Preserve Commission

Fire type Intensity
Severity Seasonality
Frequency Size & uniformity

Presenter
Presentation Notes
Fire is one facet of the integrated management program restoring the Albany pine bush that we looked at earlier, the home of the Karner blue butterfly. Initial treatment was to remove locust by cutting & herbicide, then plant desired grass & forbs. Low severity growing and dormant season Rx fire is used every 5-7 yr to maintain restored habitat. 3 years after locust removal, butterflies colonized. The Albany pine bush is quite dissected already, but in Indiana where they are managing for Karner blue, landscape pattern is an important part of the treatment plan. As with biocontrol insects, you can’t burn all the habitat at once & look to keep the insect. It took several years to develop this strategy–high-severity & -intensity fire reduced litter & duff but was “counterproductive” for the locust.  They’re only now getting to the maintenance phase. Notice how iterative this project has been.  Try. Monitor. Adapt.
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... but failed, at least 
in W. MT, for:

leafy 
spurge

Dalmatian 
toadflax

spotted 
knapweed

kudzu

Presenter
Presentation Notes
Aside from the fire regime concept… Burning to improve effectiveness of other treatments is commonly reported. Prior burning enhanced effectiveness of herbicide in at least 1 report for each of these spp: Lehmann lovegrass, ripgut brome, medusahead, tall fescue, fennel, Sahara mustard, perennial pepperweed, Macartney rose, French broom, Scotch broom, gorse, tamarisk, Japanese honeysuckle, kudzu… because of better herbicide contact with target plants and better absorption through leaf cuticle. BUT… in a local study, western MT, burning before herbicide failed to increase the effectiveness of herbicide alone for reducing spotted knapweed, St. Johnswort, leafy spurge, Dalmatian toadflax in W. Montana… veg may already be sparse enough that fire didn’t increase effectiveness.Herbicides have been used in some cases (brooms & tamarisk) to topkill AND increase dead fuels so you can get a successful burn.Also, burning before planting desired spp has shown some success in many areas. 



5. Implement monitoring activities 
crucial to minimize invasions

Presenter
Presentation Notes
So… location matters, season matters, monitoring & adapting are important



Monitor especially:
• burned areas
• disturbed areas, especially disturbed soils
• high-traffic areas

Incorporate invasion prevention & 
management (and costs) into planning



Followup is critical:

Andrew Moyes, Santa Monica NRA

EradicationPrevention

ReductionMaintenance

Presenter
Presentation Notes
Finally, a generalization: With invasives, you can’t just take some mgmt action & walk away. Followup is critical. You have a mess & want to reduce it; once it’s reduced, you’ll have to maintain it (unless you have a lucky biocontrol available). If you finally, amazingly, eradicate it, this is not forever either: If it’s nearby, will it be back? If it’s nowhere near, you still have a site that may be invasible, especially after all the eradication activity. You’re back to prevention, Square One. And not just prevention of the invasion you recently eliminated– if you disturb it, some invasive will most likely show up! Here is a California story: Ripgut brome dominates the foreground, which is unburned. On the right, burning reduced ripgut brome but since the fire black mustard has taken over.  Hence worries about warming temperatures, more severe or longer droughts, longer growing seasons…



Thanks!
Let FEIS know what you learn:
jsmith09@fs.fed.us, kzouhar@fs.fed.us

Try.
Monitor.
Adapt.
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