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Abstract Invasive Species Results

Invasive plants are an ever increasing problem globally as they often out-compete . . . . . .
native plants and become the dominant species in the region, disrupting the natural Centaurea maculosa (Spotted Knapweed) e 20 primary research articles with data on the species’ response to fire were located via the
communities and ecological processes. In the Great Lake States region, four invasive « Tap-rooted, flowering perennial online key word searches
plant species, Centaurea maculosa, Alliaria petiolata, Rhamnus cathartica, and Cirsium « Grows well on recently disturbed rangeland or grassland, and in eroded or poor * These yielded 42 treatments and associated responses
arvense, have established themselves as dominant members of p|ant communities. soil conditions, making it a forerunner in ecosystems Subject to disturbance
Prescribed fire has often been used to control invasive species while supporting the (Lacey et al., 1995) . 4 Table 1. Primary Research Article Data
growth of native species, its effectiveness dependent on both the species’ physiology e Can live up to 9 years, flowering each year, so it is able to proliferate | -1 ' ;i_ | .
and life history, and specific burn methods, such as the season of burn, and burn quickly and yearly (Sheley et al., 1998) om story Montana sate Universiy, v nvashe or Spotted Knap\ivt_eled ___ Garlic MustardA _ ____
. . . . i I IC(? esponse to |_re i i rtic e| esponse 1o Fire
frequency (how often burn is repeated) and intensity (rate of heat produced by fire).  Outcompetes native plant species due to high seed production, its tap root which quickly sucks up water Pre. and poskbuming reduces esblisment of spaied koapaeed | Low fuel, pre-germination- Lo Term Changes inan Ock Porets Woody Undersory and INe
The effects of prescribed fire on these four invaders is studied herein. Published faster than neighboring species, and an allelopathic toxin released from the roots which stunts the growth ViacDoneld etal. 2001 Low fuel, primary leaves. Eprimertal Contolof Gl Musard i Northen g g 5Ee
scientific articles were gathered from online databases via keyword searches. The of other plants (Maddox, 1982) High fuel, pre-germination- N 10g1 e cuting
. . . . . . R d ibed burni Di Woods S N INC
articles varied in how they measured fire’s effects on the species, so any change in High fuel, cotyledon DEC Preserve (Kentucky, USAY: responses of the understory commanity
. . . . . . . High fuel, primary leaves- Luken and Shea, 2000
species abundance, population size, population density, reproductive rates, or relative Alliaria petiolata (Garlic Mustard) DEC Effects of prescribed fire on degraded forest vegetation Growing season- DEC
. . < ) . Effects of timing of prescribed fire on the demography of an Summer: DEC Schwartz and Heim, 1996 Dormant season-INC
percent cover (henceforth referred to simply as a change in species’ population) was e Biennial flowering plant invasive plant, spotted knapweed Spring: DEC
. . . Cent | Autumn: NC .
considered a response, and the responses of each species to fire treatments were e Common invasive in undisturbed forest floors, but can also be found in Emery and Gross, 2005 o Canada Thistle
. . . Mid-Spring Burning Reduces Spotted Knapweed and Increases DEC
encoded as either a decrease, or an increase or no change, depending on how they disturbed areas such as trails and gaps in the forest (Dhillion and Anderson, 1999) Native Grasses curing a Michigan Experimentl Grasian Article Response to Fire
. stablishmen Treatment
were effECtEd. A Chl _Square tESt was performed on the data; the reSUItS from the' * Can reprOduce by Self-pO”ination or by Crosses faCi“tated by |nseCtS, prOdUCIng Ilz/ilfgzl(t):rzlznewz?g;éni(;o;finvasiveplantspeciesfromsoilsurface- Fuel load (g/m"2): 100- sFei;Z?r:g?rb[lﬁi)r?gseOfaphragmitesmarShCommunityto Sulg.;lrlrl]farI-NI(':\IC
1 1 1 1 1 1 1 1 deposited seeds DEC h & Shay, 1988 Sprina- NC
anaIyS|s.showed that the proportion of stu.dles report.mg a decrease in invasive species hundreds of seeds per plant (Nuzzo, 1991) depodted seds oo anoec st g
populations was greater than the proportion of studies that reported no change or an e Its high reproductive rate, multiple pollination options, and rapid second Year  wupymrigoimases/acysarichim 300 DEC Carada Tiste Conrl and Sol sk e v
. . . . . . 500-DEC icek et al., 2005
INCrease (P<005) Th|S SuggeStS that prescrlbed flre can be Used tO ContrOI the Spread grOWth enable |t tO Outcompete nat|Ve p|antS 700-DEC -(E;\;T;:ihiglzreszp?c?nsetoprescribed burning (North Dakota) DEC
: : : . ; . . - . . . . . Smith, 1985
of these species in the Great Lakes region; however, future research is needed to e Success may be attributed to its ability to restrict mycorrhizal associations in other plants (Roberts, Common Buckthorn v Ecology T Waragemen Pl Commanties o Wl "
determine specific burn methods that are most effective for each species. 1997) Sk I Vo gy e Southeastern Oregon
Long-Term Changes in an Oak Forest's Woody Understory and Shoots < 2.5cm: DEC Frequent Fire Slows Invasion of Ungrazed Tallgrass Prairie by Frequent burns:
. gg\rlslel_sazte; I\f\y/i;%clj«;epeated Burning Shoots >(orD |:E g)) 2.5-5cm: ﬁ:ﬂa;rziz nT:iS;If, (ZC(:)%I(())rado) 1;9559?\%2
Introduction Rhamnus cathartica (Common Buckthorn) ot 5 10cm: i e sine S 5071
Ive Years O nnual Frairie burns
) DeCidUOUS Shrub Structure and Dynamics of Midwest Oak Savannas DEC Becker, 1989
Apfelbaum and Haney, 1987 Prairie Fires and Wildlife DEC
H|St0r|ca”y, Wlldflre has played d huge rOIe N eCOSyStemS' as flre |nﬂuence5, and 1S * Commonly invades Oak foreStS as an UnderStory ShrUbl and ggﬁztrgzznaigs\(;\?irﬁzoﬁ,]dlS(J:QOZntroI # Pipestone National Monument OEe Ilfilrresir;gr:jiof;uhsteé;r?;?ments in northern wetlands: a climate ] Calmadgrostis meadow:
also inﬂuenCEd byl the StrUCture Of the plant Communlty (Mandle et al‘l 2011) Whlle iS also found in Savannahs, foreSt OpeningS, graSSIandS, rangE|andS, Just a few oddball species: restoration and the rediscovery of the DEC Cthgffb?PfL%%usvem, 1991 nghtbug:&(s:évlz:ﬁ;ht:)um-mc
. . . . . . . . tall i - DEC, -
often viewed negatively (as evidenced by decades of fire suppression), fires can be and other open or disturbed areas (Delanoy and Archibold, 2007) d i packard, 1968 oo e e
Purdue University Weed Ecology Lab,
quite benefiCial for the health Of forests. ° Produces ma ny frUitS, Wthh are apt to fa” not far from the pa rent’ http://www.pde».lpurdue.edu/i\:)dI/weeklypics/1-31—05.htm| t. DEC = a decrease, INC = an increase, NC = No change. When provided in the article, variables surrounding 30 | 28
. . . . . .. . . . the treatment are listed along with the responses.
Fire’s Effects On Ecosystems: Fire’s Effects on a Species is producing numerous individuals in an area and further crowding native . 2 *
*Renew or remove *alter biodiversity Dependent on: species (Delanoy and Archibold, 2007) e Of these 42 treatments, 28 documented a decrease in H N
. . oFiro | . . . ore . . ’ 2 14
nutrients in the soil « change niches and .X\elgﬁ;itls?uel frF;reuI::anItv and X Its size, early leafing, and ability to rgtaln leaves late into agtumn, allow species’ populations, while 14 reported an increase or 5 s
*Remove dead brush from  resource use quency it to shade out smaller plants and dominate forest understories %10
he f fl Kill *Geography *Season of burn : , : : , no change g
the forest floor *suppress or kill some : e Can restrict nearby plants’ growth with allelotoxins (Boudreau and Willson, 1992) - : : » ” 5
. . . ) *Soil type *Phenology and _ , , , , , * There was a significantly higher proportion of “decrease
Allow succession of new  species, and benefit or . _ h | |
, , «Climate ephysiology of the * Recognized as a severe agricultural weed as it contributes heavily to direct crop loss - » 0
species sustain others (Chen, ) » . . . responses than “increase/no change” responses (P < 0.05 Decrease Increase/No
: species through competition for light, nutrients, and moisture Change
.Create Communlty ga pS 2006) ’ ’ Figure 1. Plant species’ observed responses to prescribed fire treatments.
* Indicates a significant difference at P < 0.05.
Invasive plants are a problem globally as they can out-compete native plants and Cirsium arvense (Canada Thistle)
become the dominant species in the region, disrupting the natural communities and e Herbaceous perennial Discussion
ecological processes. One management option for controlling the spread of invasive e Prefers areas with sunlight, moderate temperatures, and moisture,
species is the use of prescribed burns. However, prescribed fires are not universally and is found to invade cropland, gardens, riparian areas, and pastures e Results indicates that prescribed burns can be used to manage Spotted Knapweed, Garlic Mustard,
succes'sful fo.r the control of all speaes:, and - may even caus.e prollferatlor\ Of. the * Competitiveness is due to high seed production and its deep, creeping 7€ “ia Common Buckthorn, and Canada Thistle, four aggressive invasives in the Great Lakes region.
undesirable invaders. The purpose of this study was to determine whether fire is an root system which is able to reproduce vegetatively, creating clonal stands ™=~ — e Due to a scarcity of data, a chi-square test had to encompass all species at once, and couldn’t be
ffecti | f | of four pl i ded by the USDA as invasive i e s co.usweed fcarada_Thist
ttp://www.douglas.co.us/weedmanagement/Canada_Thist .o o . . . o . .
effective tool for control of tour plant species regarded by the as Invasive In (Jacobs, 2006) o ¥ - stratified into different treatment groups based on the specifics surrounding the prescribed burn
the Great Lakes region. * Recognized as a severe agricultural weed as it contributes heavily to direct methods
crop loss through competition for light, nutrients, and moisture  To determine what specific burn methods are most effective for each species, additional studies on

prescribed fire’s interactions with these species need to be conducted
Prescribed burn recommendations by species according to literature

» Key word searches using the terms “fire”, “burn”, “prescribed”, and the four focal Spotted Knapweed: Garlic Mustard: Common Buckthorn: Canada Thistle:
species’ scientific and common names, were conducted on a database of articles References e Annual summer burns ¢Two studies advocate e Fire will top kill trees ~ * Repeated late spring burns
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