Online Enemy Release Hypothesis Worksheet and Information
Norway Maple vs. Sugar Maple

Norway Maple:   “Like many potentially invasive, non-native plants, Norway maple did not emerge as a problem until many years after its initial introduction. It wasn't until the early 1900s that plant identification manuals began to include it with the notation "occasionally escaped." Today Norway maple is a frequent invader of urban and suburban forests. Its extreme shade tolerance, especially when young, has allowed it to penetrate beneath an intact forest canopy. Research has recently shown that forests, which have been invaded by Norway maple, suffer losses in diversity of native forest wildflowers compared with forests in which the canopy is dominated by native species such as sugar maple. This is at least in part due to the dense shade cast by Norway maples, and the shallow roots, which compete with other vegetation.”  (http://www.dcnr.state.pa.us/forestry/invasivetutorial/norway_maple.htm)

Sugar Maple:  “Sugar maple (Acer saccharum) is the most abundant of the seven maple species found in New York State, and is common throughout New England, the Lake States, Mid-Atlantic states, and several Canadian provinces.  Its historical and economical importance, both in the production of maple syrup and as a timber species, has earned sugar maple its status as the official state tree of New York.  The sugar maple leaf on the Canadian flag is evidence of this species' importance in Canada.”  (http://maple.dnr.cornell.edu/pubs/trees.htm)
Norway Maple (Invasive)




Sugar Maple (Native)

Leaf Area:






Leaf Area:

Area of Herbivory:





Area of Herbivory:

% Herbivory:






% Herbivory:

Support or reject the Enemy Release Hypothesis?  Why?
Garlic Mustard vs. Golden Ragwort
Garlic Mustard:  “Garlic mustard poses a severe threat to native plants and animals in forest communities in much of the eastern and midwestern U.S. Many native widlflowers that complete their life cycles in the springtime (e.g., spring beauty, wild ginger, bloodroot, Dutchman's breeches, hepatica, toothworts, and trilliums) occur in the same habitat as garlic mustard. Once introduced to an area, garlic mustard out-competes native plants by aggressively monopolizing light, moisture, nutrients, soil and space. Wildlife species that depend on these early plants for their foliage, pollen, nectar, fruits, seeds and roots, are deprived of these essential food sources when garlic mustard replaces them. Humans are also deprived of the vibrant display of beautiful spring wildflowers.”  http://www.dcnr.state.pa.us/forestry/invasivetutorial/garlic_mustard.htm 

Golden Ragwort:  “This native perennial wildflower is ½–2' tall. At the base of each plant, there is a small rosette of basal leaves spanning about 6-8" across. The blades of the basal leaves are typically 2-3" long and 2" across; they are cordate-orbicular to cordate-oval in shape, crenate-dentate along their margins, and hairless.  Each daisy-like flowerhead is ½–¾" across; in the center there are numerous golden yellow disk florets, which are surrounded by 6-16 yellow ray florets. Both the disk and ray florets are fertile. The blooming period occurs from mid- to late spring and lasts about 3 weeks.” http://www.illinoiswildflowers.info/woodland/plants/gold_ragwort.htm
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Support or reject the Enemy Release Hypothesis?  Why?

Honeysuckle vs. Red Honeysuckle
Honeysuckle:  Common in urban areas and also occurs in rural areas where it was recommended for wildlife until its invasive traits became apparent; forms dense thickets; reduces tree and shrub regeneration, decreases overall plant diversity.
Red Honeysuckle:  “Honeysuckles in Michigan attract both butterflies and hummingbirds. Trumpet honeysuckle covers trellises and pergolas, along with fences and arbors, notes the Missouri Botanical Garden. The shrub forms work in butterfly gardens and in shrub borders.” (Native Michigan Honeysuckle | eHow.com http://www.ehow.com/facts_7849756_native-michigan-honeysuckle.html#ixzz1T942HbcJ)
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Support or reject the Enemy Release Hypothesis?  Why?

Asian Bittersweet vs. American Bittersweet.

Asian Bittersweet:  “Asian Bittersweet is a woody, perennial vine.  Leaves are alternate, toothed, and teardrop-shaped to round with a pointed tip. Flowers are small and greenish yellow, with male and female flowers on separate plants.  This plant threatens woodlands, forests, floodplains, savannas, and riparian corridors. It is a vigorously growing vine that climbs over and smothers vegetation which may die from excessive shading or breakage. When bittersweet climbs high upon trees the increased weight can lead to uprooting and blow-over during high winds and heavy snowfalls.” (http://mipn.org/Midwest%20Invasives%20Fact%20Sheets/PDF/abitt.pdf)

American Bittersweet:  “This native perennial plant is a woody vine up to 30' long that branches occasionally. It often climbs fences and adjacent vegetation by its twining stems, otherwise it sprawls across the ground. Young stems are green and hairless, but they eventually become brown and woody. The alternate leaves are up to 4" long and 2" across (excluding their petioles, which are up to 1" long). They are ovate, finely serrated, and hairless; each leaf tapers gradually to a point at its tip.” 

http://www.illinoiswildflowers.info/trees/plants/am_bittersweet.htm  “Celastrus scandens was used by Native Americans for a wide variety of purposes. Leaves, bark, and roots were used as aids for rheumatism, childbirth pains, gastrointestinal discomfort, skin ulcers, coughs, tuberculosis, toothaches, and even cancer.  Inner bark is sometimes cooked into a thick soup in times of starvation. The toxic fruits are used to make poisons.” (http://wwwpersonal.umich.edu/~rburnham/SpeciesAccountspdfs/CelascanCELAFINAL.pdf)
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Support or reject the Enemy Release Hypothesis?  Why?

Dame’s Rocket vs. Phlox

Dame’s Rocket:  “An erect, herbaceous biennial or perennial in the mustard family (Brassocaceae) growing 1.5 to 3 feet in height. The leaves are oblong, sharply toothed, and alternately arranged. Leaves decrease in size as they ascend the stem. The pink, magenta, or white flowers have large loose, fragrant clusters with four petals that bloom May to June. Many seeds are produced in long, narrow fruits. The seeds of Dane’s rocket are spread mechanically when the dehiscent fruits open. The seeds are also eaten and dispersed by ground-foraging birds.  Many people think that it is a native wildflower and is planted in gardens, and is often sold in "native" wildflower mixes. These plants crowd out native vegetation with their great numbers of seeds.” (http://www.invasive.org/weedcd/pdfs/wow/dames-rocket.pdf)

Phlox divaricata:  “The decumbent stem of wild blue phlox roots at the nodes sending up erect branches 8-18 in. Loose, flat clusters of fragrant, lavender or pink flowers with notched petals occur at the top of these stems. The leaves on decumbent stems are broader than those on flowering stems. A loose cluster of slightly fragrant, light blue flowers tops a somewhat sticky stem that produces leafy, creeping shoots at the base.” (http://www.wildflower.org/plants/result.php?id_plant=PHDI5)
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Support or reject the Enemy Release Hypothesis?  Why?

Multiflora Rose vs. Prairie Rose
Multiflora Rose:  “ Multiflora rose is a thorny, perennial shrub in the rose family (Rosaceae) growing 10–15 feet in height and 9-13 feet in width. Stems are wide arching canes covered with hard thorns. Leaves are alternate, pinnately compound, and have five to eleven sharply toothed oval leaflets. Clusters of showy, fragrant, white to pink flowers begin blooming in May or June. Flowers are 0.5-1 inch wide and have 5 petals.  Multiflora rose is extremely prolific and can form impenetrable thickets that exclude native plant species. It invades a large number of habitats such as hillside pastures, fence rows, right-of-ways, roadsides, forest edges, margins of swamps and marshes.”

(http://www.na.fs.fed.us/fhp/invasive_plants/weeds/multiflora-rose.pdf)

Prairie Rose:  “Found growing along North Dakota roadsides, in pastures, and in native meadows, the wild prairie rose has five bright pink petals with a cluster of yellow stamens in the center.  The rose has been around for about 35 million years and grows naturally throughout North America. The petals and rose hips are edible and have been used in medicines since ancient times.  Rose hips (the fruit of the rose which forms at base of the flower) are a nutritional treasure chest - rich in vitamins (C, E, and K), pectin, beta-carotene, and bio-flavinoids. These elements produce a strong antioxidant effect which protects and enhances the immune system. Rose hips improve blood cholesterol and pressure, digestive efficiency, and weight management (and are also a special winter treat for birds and wild animals)” ( http://www.statesymbolsusa.org/North_Dakota/flower_PrairieRose.html)
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Support or reject the Enemy Release Hypothesis?  Why?

Canada Thistle vs. Tall Thistle

Canada Thistle:  “Found in disturbed open areas, roadsides, agricultural fields; invades prairie and riparian areas; salt-tolerant; shade intolerant.  This species is listed as a prohibited noxious weed by the Michigan Department of Agriculture; Canada thistle was introduced to North America from Europe in the early 1600s. Monitor sunny, disturbed sites including degraded grasslands, open woodlands, edge habitats and restoration sites. Begin control efforts in highest quality areas; pull seedlings within 2.5 weeks after germination or they become perennial; Canada thistle is clonal; resprouts from root fragments. http://www.misin.msu.edu/facts/detail.php?id=38
Tall Thistle:  “This native wildflower is a biennial or short-lived perennial. During the 1st year, it consists of a low rosette of leaves spanning about 1' across. During the 2nd year and thereafter, it develops stems with alternate leaves and becomes about 3-8' tall. The leaves are lanceolate, oblanceolate, or elliptic in shape; their margins are entire, slightly dentate, or shallowly lobed. At the pointed tip of each lobe or dentate tooth, there is usually a spine.  Each flower head has a multitude of small disk florets that are pink to purplish pink. Each floret has a tubular corolla that divides into 5 slender lobes. The blooming period occurs from late summer to early fall and lasts about 1–1½ months. The flower heads are usually fragrant. This wildflower spreads by reseeding itself. http://www.illinoiswildflowers.info/savanna/plants/tall_thistle.htm
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Support or reject the Enemy Release Hypothesis?  Why?

Canada Bluegrass vs. Bluegrass
Canada Bluegrass:  “This common grass occurs in every county of Illinois.  In spite of the common name, this species is native to Eurasia. Habitats include dry rocky woodlands, openings in upland woodlands, upland prairies and sand prairies, savannas and sandy savannas, areas along railroads and roadsides, weedy meadows, pastures, and waste areas. Canada Bluegrass was originally introduced as a source of forage for dry pastures with poor soil. It has since spread into other areas.”  http://www.illinoiswildflowers.info/grasses/plants/cn_bluegrass.htm
Bluegrass:  “Dry, often shallow sandy or rocky soil, such as forest borders and clearings, along forested trails, old homesites; rock ledges and bluffs in the Upper Peninsula.  Poa nemoralis was first collected in Ingham Co. in 1895 and is presumably an introduction from Europe as most of our collections are from disturbed, open forests. However, some of our plants, placed as P. nemoralis by their very short ligule and leafy stems, do occur on the rocks of the Lake Superior region and rock ledges and bluffs in other wild areas of the Upper Peninsula. In P. nemoralis, the tip of the longest glume equals the tip of the lemma opposite, while in P. interior, the glume is often slightly shorter.” http://michiganflora.net/species.aspx?id=2199
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Support or reject the Enemy Release Hypothesis?  Why?

Birdfoot Trefoil vs. Round-Headed Bush Clover
Birdfoot Trefoil:  Birdsfoot trefoil is a common perennial broadleaf plant in under-fertilized, minimal maintenance turfgrass sites. It is well distributed across Michigan and the Great Lakes Region. Trefoil is often found in culture with white clover and black medic. All three species host rhizobacteria that fix atmospheric nitrogen into plant available nitrogen making them particularly adapted to boundary and waste areas. Trefoil seems to be better adapted to slightly warmer soils than clover or medic and is often seen along curbs, driveways, and sidewalks. Trefoil becomes conspicuous in late-June when it produces large yellow flowers.

Round-Headed Bush Clover:  Dry open usually sandy ground, including prairies, fields, bluffs. and roadsides. The Cheboygan Co. collection doubtless represents a roadside waif well beyond the normal range (found only in 1924).  The leaves are nearly sessile or on very short petioles, shorter than the petiolules of the terminal leaflets. The leaflets vary from glabrous to silky pubescent above, but are always ± silky pubescent beneath.
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Support or reject the Enemy Release Hypothesis?  Why?

Purple Loosestrife vs. Blue Vervain

Purple Loosestrife:  Purple loosestrife is an erect perennial herb in the loosestrife family, with a square, woody stem and opposite or whorled leaves. Leaves are lance-shaped, stalkless, and heart-shaped or rounded at the base. Plants are usually covered by a downy pubescence. Loosestrife plants grow from four to ten feet high, depending upon conditions, and produce a showy display of magenta-colored flower spikes throughout much of the summer. Flowers have five to seven petals. Mature plants can have from 30 to 50 stems arising from a single rootstock.   Purple loosestrife adapts readily to natural and disturbed wetlands. As it establishes and expands, it outcompetes and replaces native grasses, sedges, and other flowering plants that provide a higher quality source of nutrition for wildlife. The highly invasive nature of purple loosestrife allows it to form dense, homogeneous stands that restrict native wetland plant species, including some federally endangered orchids, and reduce habitat for waterfowl.  (http://www.nps.gov/plants/alien/fact/lysa1.htm)

Blue Vervain:  This is a slender, but erect, native perennial plant that is up to 5' tall, branching occasionally in the upper half. The green or red stems are four-angled, sometimes with fine white hairs. The opposite leaves are up to 6" long and 1" across. They are lanceolate, conspicuously veined, and have short petioles. The margins are coarsely serrated with variably sized teeth. The upper stems terminate in a panicle of flowering spikes. These erect spikes are up to 5" long, and densely crowded all around with numerous reddish blue or violet flowers. Each flower is a little less than ¼" across, and has 5 lobes flaring outward from a slender corolla tube. There is no scent. Four nutlets are produced per flower – they are reddish brown, oblong, and triangular convex. The blooming period occurs from mid- to late summer, and lasts about 1½ months. The root system has fibrous roots and short rhizomes.  (http://www.illinoiswildflowers.info/wetland/plants/bl_vervain.htm)
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Support or reject the Enemy Release Hypothesis?  Why?

Analyzing the Data
Using all the data that you have collected please make graphical representations using the plots found below.
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