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Course:
AG-FS-03.451


Forest Science 

Unit 10:
Forest and Tree Disorders
Lesson 4: Forest Disorders and Invasive Plant Species
Georgia Performance Standards:
AG-FS-10 (b, e, f)
Academic Standards:
ELA9SV1, ELA9LSV2, SCSh2, SCSh9
Objectives: 

1.
Identify other specific forest disorders and invasive plant species.

2. Recognize and describe the damage caused by certain other forest disorders and invasive plant species.
3. Describe the life cycles of certain other forest disorders and invasive plant species.
4. Recommend control practices for certain other forest disorders and invasive plant species.
Teaching Time:  10 days – 55 minute periods
Grades: 9-12

Essential Question: How do other forest disorders affect the forest?
Unit Understandings, Themes, and Concepts:

Students will learn how to recognize forest disorders and invasive plant species and the damage they cause, as well as recommend control practices for these disorders.

Primary Learning Goals:

Students will be able to identify forest disorders and invasive plant species, recognize their life cycles and the damage they cause, and recommend control practices.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Georgia Pest Control Handbook. Current edition.

Forests and ForestryInterstate Publishers, Inc. Danville, IL.  

Insects and Diseases of Trees in the South, United States Forest Service
Forest Health Guide for Georgia Foresters, Georgia Forestry Commission, 2001.

http://www.gainvasives.org/
http://plants.ifas.ufl.edu
http://www.dcnr.state.pa.us
http://www.invasive.org
Materials and Equipment:

Samples of forest disorders and invasive plant species.
PowerPoints: 

Web Resources: http://www.gainvasives.org/, http://www.cogongrass.org/
Georgia Performance Standards: 

AG-FS-10.  The student will identify and classify forest disorders and prescribe methods of control.
Academic Standards: 
ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description.

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.

SCSh9  Students will enhance reading in all curriculum areas.

Teaching Procedure
Introduction and Mental Set

In addition to insects and diseases, there are other forest disorders that cause damage to forests.  These disorders are sometimes called noninfectious diseases.  They are disorders having specific symptoms, although such symptoms are not known to be produced by pathogenic organisms, and the causes of such symptoms may be known or as yet undetermined.  Compared to diseases caused by pathogenic organisms, the aggregate damage they cause to the forests of this county is not great, but intermittently they do occasion severe losses over limited areas. 

Discussion

1.  Forest Disorders list:  The disorders covered in this lesson 
are those that are included in the Tree and Forest Disorders event of the Forestry CDE.  They are listed in the Forestry CDE portion of the FFA Awards Manual.  They are also listed here for convenience.


       
Other Forest Disorders


       
Fire Damage

       
Mechanical Damage



Mistletoe


       
Wildlife/Livestock Damage


Invasive Plant Species



Autumn Olive


Chinaberry



Chinese Privet



Chinese Tallow Tree



Cogongrass



Japanese Climbing Fern



Kudzu



Mimosa



Paulownia



Tree of Heaven



Wisteria
2.      Fire Damage
Importance - A wildfire is a fire that is started by accident or malice that can result in 
significant damage.  Conversely, a prescribed fire is a well-planned controlled fire that accomplishes a desired goal.  Georgia averages about 9,000 wildfires per year with incendiary and debris burning leading all causes.

 
Injury – Crown scorch, bark charring and damage to feeder roots.


Control of wildfires – Reduce fuel, firebreaks

3.
Mechanical Damage

Importance – Few forest trees attain maturity without some type of mechanical injury.  Injuries cause open wounds are of most 

          importance because such wounds offer entrance-points for wood-

          destroying and other fungi.  

Identifying the cause – Falling trees frequently break off branches or tops or knock off large patches of bark from the trunks of their neighbors.  Logging operations are a prolific source of injury to the valuable trees left in the reserved stand.

Identifying the injury – The injury may be a broken limb, top or a patch of bark removed from the tree.  Broken branches are not usually a problem, but a broken top can cause serious damage to the future growth of the tree.  Patches of bark and hunks of wood removed from trees causing open wounds may lead to insect and disease problems.

Biology – The injury of trees from other trees is just a part of the process of natural selection.  Logging damage seems to be increasing as the equipment gets larger. 

          Control – Proper forest management will normally remove trees in 

          thinning or improvement cuttings which have defects that could

          cause damage to other trees by falling.  Proper planning for forest

          harvests could reduce the damage caused by logging equipment.

4.       Mistletoe

Importance — Many species of hardwood trees are affected by mistletoe, but oaks and hickories are most commonly attacked. Mistletoe is used in Christmas greens and can be found throughout the South.  The impact of infestation is not normally severe, but the parasite may lower individual branch vigor.  Where infestations are severe, tree decline may progress to the point where insect and fungus pests combine to kill trees.

Identifying the Parasite — Perennial, broad-leafed, evergreen plants appear in the tree crown.  Identification is easier in winter, when the host tree’s leaves are absent.  The plant has opposite leaves and inconspicuous flowers that produce white to red berries in the fall.

Identifying the Injury — The presence of the plant is the only reliable sign of an infestation.

Biology — Seeds are animal- and bird-dispersed between and within tree crowns.  A sticky substance on the seeds helps them adhere to susceptible young branches.  Upon germination, a peg-like root penetrates to the tree’s vascular system, extracting water and needed nutrients.

Control – Control is usually not necessary.  If desired, tree branches may be pruned at least one foot back from the plant’s attachment point, and then discarded.
 5.      Wildlife/Livestock Damage

          Importance – No measure is available of the total damage caused by wildlife and livestock to forests, but in localized areas the damage may be significant.  Animals may damage trees by browsing the foliage or trampling the seedlings.  The damage is usually more severe in

hardwood stands, but the hardwood stands are capable of recovering 


more quickly than coniferous stands. Identifying the cause – The primary animals that are damaging to trees are most types of livestock, beavers, deer, rabbits, squirrels, chipmunks, rats, voles and seed-eating birds. 

          Identifying the injury - Livestock usually damage trees by browsing the Foliage or trampling the seedlings.  In addition, livestock compact the soil, reduce infiltration of water, inhibit root growth, reduce aeration, and cause erosion to the soil.  Beavers cut some trees down and kill others by flooding.  Deer damage young pine stands by feeding on the terminals of recently planted pine seedlings.  Deer tend to feed selectively on hardwood trees, often feeding on the more valuable species.   Rabbits damage seedlings by gnawing or biting them off at various heights.  Rodents damage trees and seedling by gnawing the bark or eating the seeds.  Several species of scratching birds can

consume enough pine seed to render artificially seeded areas

 worthless.

          Biology – The forest is the natural home of many animals and has

served for centuries as a pasture for domestic stock.  Also, it harbors numerous rodents that are interesting but likely to be considered useless, if not harmful.  The food demands of these animals may become so great at times that real damage to the timber crop will occur.  The inroads of civilization, which diminish the natural feeding and breeding grounds of certain animals, may also drive them to feed upon bark and twigs during the winter months to an injurious extent.  

Control – Trapping is an effective method in reducing beaver in local areas, but must be kept up over a long period for complete control. Animal repellents provide short-term control but are not economical for large areas.  Deer can be controlled by fencing and controlled hunting. Rabbit and rodents can be controlled by mowing and burning. Livestock damage can be controlled by fencing and exclusion from all hardwood stands.
6.       Autumn Olive (Elaeagnus umbellata Thunb.)
History and use - Autumn Olive was introduced from China and Japan in 1830. It was widely planted for wildlife habitat, strip mine reclamation, and shelterbelts.
Plant Description - Tardily deciduous bushy leafy shrub, 3 to 20 feet  in height, with scattered thorny branches. Leaves silvery scaly beneath, with many red berries in fall.
Impacts - Prefers drier sites. Shade tolerant. Spreads by animal-dispersed seeds and found as scattered plants in forest openings and open forests, eventually forming dense stands. A nonleguminous nitrogen fixer.
Recommended control procedures - 
· Thoroughly wet all leaves with Arsenal AC* or Vanquish* as a 1-percent solution in water (4 ounces per 3-gallon mix) with a surfactant (April to October).

· For stems too tall for foliar sprays, apply Garlon 4 as a 20-percent solution in commercially available basal oil, diesel fuel, or kerosene (2.5 quarts per 3-gallon mix) with a penetrant (check with herbicide distributor) to young bark as a basal spray (January to February or May to October). Or, cut large stems and immediately treat the stumps with one of the following herbicides in water with a surfactant: Arsenal AC* as a 10-percent solution (1 quart per 3-gallon mix) or a glyphosate herbicide as a 20-percent solution (2.5 quarts per 3-gallon mix).
7. Chinaberry (Melia azedarach L.)
History and Use - A native of Asia, Chinaberry and was brought to the U.S. in the late 1700’s by a French botanist. Chinaberry has been used over the years as an ornamental plant, shade tree, and fuel wood. There are also some medicinal applications for Chinaberry including a peptide isolated from leaf tissue that is effective against the herpes simplex virus. Unfortunately, Chinaberry has all the qualities of a successful weed. This plant is adaptable to many environmental conditions, is virtually disease and insect free, and thrives in disturbed or open areas. 

Plant Description - Chinaberry is a deciduous tree in the Meliaceae, or Mahogany Family with purplish, reddish bark. It is able to grow to 50 feet in height, although trees less than 30 feet in height are more common. Leaves are alternate and 2 to 3 times compound (8 to 18 inches). Leaflets have serrated edges and are 1 to 3 inches long.

In spring, long, fragrant, lilac-like flowers are produced in leaf axils. Yellow to yellow-green round drupes are formed after flowering and can persist after leaf drop in the fall. The fruits are mucilaginous and sticky, with hard, round; marble-like seed. Birds spread seed effectively but the fruits are poisonous to humans and other mammals. Because the seeds are poisonous, birds may become paralyzed after ingesting seeds. Chinaberry also reproduces vegetatively when the tree is cut, producing suckers that form a dense stand of vegetation.
Impacts - When Chinaberry was introduced into the U.S. as an ornamental its natural enemies (diseases or insects) were not brought along with it to maintain its populations at low levels. Chinaberry has the ability to grow rapidly and displace the native vegetation in  natural areas and forests, and marshes. Through prolific reproduction via seed as well as vegetative reproduction, it is able to shade out other species by forming a dense thicket. The leaf litter produced by Chinaberry causes the soil to become more alkaline, giving an advantage to those species that fair well in alkaline soils. Chinaberry is also believed to have allelopathic properties, prohibiting other species to colonize the area in close proximity to Chinaberry. Overall Chinaberry reduces the plant diversity in any area in which it grows.
Control - Controlling Chinaberry is best accomplished when trees are very young, prior to seed production. Because the seed is very hard, it may remain dormant in the soil for several months or years. Therefore, be persistent and visit a clean site several times before declaring it “Chinaberry-free”. Another preventative measure is to control trees along fencerows and neighboring hedges, limiting seed introduction.  Herbicides prove to be the best method of control for Chinaberry. 
Foliar applications of glyphosate or triclopyr will be fairly effective on trees less than 10 feet tall. A dilution of triclopyr (Garlon 3A at 2 to 3% solution or Garlon 4 at 0.5 to 2% solution) in water can be used. Be sure to include a non-ionic surfactant at 0.25% (10 mLs or 2 teaspoons per gallon of spray solution). A 2 to 3% solution of glyphosate (Roundup, etc.) can also be effective.

A basal bark application of triclopyr (Garlon 4) has also been shown to be an effective treatment. Triclopyr can be applied in a 4 to 8-inch band near the base of the trunk in a 15% solution. Studies have shown a cut stump treatment of 8% triclopyr is almost completely effective in eliminating Chinaberry. Herbicides should be applied before the onset of fruit production to prevent seed production. Repeat applications may also be necessary for complete control.
8.
Chinese Privet (Ligustrum sinense Lour.)

History and Use - There are about 50 species of Ligustrum, all native to Europe, North Africa, and Asia. Ligustrum has been developed into an assortment of ornamental varieties in the U.S. and other parts of the world.  In 1852, privet was introduced to the United States for use as an ornamental shrub and is still commonly used as a hedge. Because of Ligustrum’s ability to tolerate air pollution and other poor environmental conditions, it was regarded as a great landscape plant and planted extensively. Unfortunately, this was before its invasive characteristics were discovered. 
Plant Description - Ligustrum spp. are perennial shrubs that can grow up to 16 feet in height. Ligustrum bark is tan to gray in color with a smooth texture. Leaves are elliptic to ovate in shape, oppositely arranged on twigs. Flowers have both male and female parts. Each flower has petals fused into a tube with four separate lobes. Flowers are borne on small panicles on short lateral branches on the end of the twig. The oblong, blue/black fruit is a drupe containing 1 to 4 seeds. Fruit clusters persist through the winter. Mature trees can produce hundreds of fruit.  Ligustrum spp. grows readily from seed or from root and stump sprouts. Wildlife can aid in the dispersal of the seed, often relocating the plant over long distances.
Impacts - Ligustrum spp. is capable of invading natural areas such as floodplain forests and woodlands. The aggressive nature of privets allows for the formation of dense thickets that out compete desirable plants. The amount of seed produced by privet is another mechanism for its prolonged survival. Even though privet is still used in the landscape and available for purchase at garden centers and online distributors, it is an invasive weed and should be treated as such.
Control - Ligustrum spp. control methods include mechanical controls such as mowing and cutting, physical control such as seedling removal and burning, and chemical control such as herbicide application. Herbicide control measures include foliar spraying in late autumn or early spring with glyphosate, triclopyr, or metsulfuron; cut stump applications using glyphosate or triclopyr; and basal bark applications of triclopyr.
9.
Chinese Tallow Tree Triadica sebifera (Syn. Sapium sebiferum) The taxonomy for this plant is currently in question, therefore this plant is being referenced by both Sapium sebiferum and Triadica sebifera.
History and Use - In China, Chinese tallow is cultivated for seed oil. During the 1700’s, Chinese tallow was introduced to the United States primarily for use as an ornamental tree. It was also introduced for making soap from the seed oil.
Plant Description - Characteristics that make Chinese tallow a popular ornamental are its fast growth rate, attractive fall color, and its ability to resist damage from pests. It is a small to medium-sized tree that grows to about 20 feet tall, but some specimens can reach 40-50 feet. It is freely branching with leaves arranged alternately on branches. The leaves have acuminate tips and entire margins, with broadly ovate leaf blades and rounded bases. The flowers of Chinese tallow are attractive to bees and other insects and are borne in spikes roughly 8 inches long. The fruit is a three-lobed capsule (0.5 inches) and seeds are covered with vegetable tallow, a white waxy coating. Fruit ripens from August to November.

Chinese tallow trees are deciduous with a strong, deep taproot. This enables young trees to withstand periods of drought. Seeds are spread by many species of birds, and moving water can also serve as a mechanism for seed dispersal.
Impacts - Chinese tallow can invade a variety of habitats ranging from swampy to saline waters, and from full sun to shade situations. It is often found growing along roadsides, coastal areas, and streams. Larger specimens can produce up to 100,000 seeds that may be eaten and dispersed by birds, facilitating the spread of tallow. Regrowth often occurs from cut stumps or roots. Native species are crowded out once Chinese tallow becomes established. The leaves and fruit are toxic to cattle and cause nausea and vomiting in humans.
Control - Foliar applications are effective on smaller trees but cut-stump or basal bark treatments are commonly utilized. For foliar applications, fall treatments before seed shed is the optimum timing – this coincides with downward translocation of carbohydrates. However, basal bark or cut stump treatments can be performed at any time of the year. Control can be achieved with the use of triclopyr-ester applied in an oil diluent. For basal bark applications, apply an herbicide/oil mixture directly to the bark around the circumference of the tree up to 15 inches above the ground. For trees with stems less than 6 inches in basal diameter, a solution of 5% triclopyr with oil can be used.

For trees over 6 inches in basal diameter a 15-20% triclopyr and oil solution should be used. To control resprouting of freshly cut stumps, a 20% solution of triclopyr is very effective. The root collar area, sides of the stump, and the outer portion of the cut surface should be sprayed until thoroughly wet, but not to the point of runoff. No more than 1/2 hour should elapse between cutting and applying herbicide. Do not attempt a cut stump or basal bark treatment during seed production (August to early September). This can increase the chance of spreading viable seed.
10.
Cogongrass (Imperata cylindrica (L.) Beauv.)
History and Use – Cogongrass is an aggressive, rhizomatous, perennial grass that is distributed throughout the tropical and subtropical regions of the world. It has become established in the southeastern United States within the last fifty years, with Alabama, Mississippi, and Florida having extensive acreage of roadway and pasture infested with cogongrass. Cogongrass first appeared in the area around Grand Bay, Alabama as an escape from Satsuma orange crate packing in 1912. It was intentionally introduced from the Philippines into Mississippi as a possible forage in 1921. However, it was revealed that cogongrass was of little economic (forage) benefit and could become a serious pest. Consequently, it was placed on the noxious weed list, which prohibits new plantings. Unfortunately, cogongrass was spread by illegal plantings and inadvertent transport in forage and in soil during roadway construction. It does not survive in cultivated areas but becomes established along roadways, in forests, parks, and mining areas.
Plant Description – Cogongrass is a perennial grass that varies greatly in appearance. The leaves appear light green, with older leaves becoming orange-brown in color. In areas with killing frosts, the leaves will turn light brown during winter months and present a substantial fire hazard. Cogongrass grows in loose to compact bunches, each 'bunch' containing several leaves arising from a central area along a rhizome. The leaves originate directly from ground level and range from one to four feet in length. Each leaf is 1/2 to 3/4 of an inch wide with a prominent, off-center, white mid-rib. The leaf margins are finely serrated; contributing to the undesirable forage qualities of this grass. Seed production predominately occurs in the spring, with long, fluffy-white seedheads. Mowing, burning or fertilization can also induce sporadic seedhead formation. Seeds are extremely small and attached to a plume of long hairs. Although the seeds can be carried long distances by wind and animals, the spread of cogongrass by seed is questionable and still under investigation.

Rhizomes are responsible for the survival and short-distance spread of cogon grass. Established stands may produce over 3 tons of rhizomes per acre. The specialized anatomy of the rhizome allows for water conservation. The rhizome can also penetrate to a depth of 4 feet in the soil, although the majority of rhizomes remain in the top 6 inches. The sheer mass and persistence of rhizomes is not the only factor contributing to the ability of cogongrass to dominate an area. It has also been reported that these rhizomes exude allelopathic substances, which inhibit growth of other plants. As the density of cogongrass increases, all other vegetation may be excluded and normal succession of species will not occur.
Impacts – Cogongrass is native to southeast Asia and infests nearly 500 million acres of plantation and agricultural land worldwide. It is found on every continent, although it does not tolerate cool temperatures. In the United States, cogongrass extends as far north as South Carolina and west to Texas. Cogongrass thrives on fine sand to heavy clay and does well on soils of low fertility. Attempts at finding natural pests of cogongrass have met with limited success. Pathogens have been isolated but none have been developed for effective control. 
Control - Although tillage and herbicides will provide some control and suppression of cogongrass, long-term eradication is seldom achieved. It has been shown that an integrated approach that combines burning, tillage (mechanical disturbance) and chemical applications provide the best solution for cogongrass management. Initially, cogongrass should be burned or mowed to remove excess thatch and older leaves. This initiates regrowth from the rhizomes, thereby reducing rhizome biomass. It also allows herbicides to be applied to only actively growing leaves, maximizing herbicide absorption into the plant. Ideally, burning should take place in the summer. A one-to-four month regrowth period has been shown to provide a sufficient level of leaf biomass for herbicide treatment. This targets herbicide applications to be made in the late summer/early fall - approximately 1 month prior to the average killing frost, depending on area. Once again, the herbicides glyphosate (Roundup, others) or imazapyr (Arsenal, Chopper) have been shown to provide the best control. If tillage can be incorporated, then a discing treatment directly following a burn is the best approach. This will further deplete the rhizome reserve through dessication and increase the number of shoots per given area. A one-to-four month regrowth period before herbicide treatment is also needed with this approach as well.  Once good control of cogongrass has been achieved, it is essential to introduce desirable vegetation as quickly as possible to prevent cogongrass from re-infesting the area.
11. Japanese Climbing Fern (Lygodium japonicum)
History and Use - Japanese climbing fern is native to eastern Asia and was first introduced into the United States during the 1930s for ornamental purposes.
Plant Description - Japanese climbing fern is a perennial climbing fern that can reach lengths of 90 ft. Vines are thin, wiry, green to orange to black and usually die back in the winter. The fronds (leaves of a fern) are opposite, compound, usually triangular in shape, 3-6 in.  long, 2-3 in. wide and finely dissected. Fertile fronds bear sporangia that produce tiny, wind-dispersed spores. Plants are also spread by rhizomes.
Impacts - Japanese climbing fern often invades disturbed areas such as roadsides and ditches, but can also invade natural areas. It generally is scattered throughout the landscape, but can form dense mats that smother understory vegetation, shrubs and trees.  It can grow so dense that it forms a living 'wall', leading to the elimination of seedlings and other native vegetation. This massive infestation displaces all native flora and fauna, completely changing the ecosystem of the area. It is also a major problem in pine plantations, causing contamination and harvesting problems for the pine straw industry. 
Control - Some research has been conducted on both climbing ferns, and it appears a 2 to 3 % solution of glyphosate (Roundup, etc.) is effective. Another herbicide, metsulfuron (Escort), has been shown to provide excellent control at rates of 0.5 to 1 oz. per acre. Be sure to include a non-ionic surfactant at 0.25% (10 mLs or 2 teaspoons per gallon of spray solution). A combination of these herbicides has provided good control when applied in the fall of the year before a killing frost.
   12.
  Kudzu (Pueraria Montana)
History and Use - Kudzu was introduced into the U.S. in 1876 at the Philadelphia Centennial Exposition, where it was promoted as a forage crop and an ornamental plant. From 1935 to the mid-1950s, farmers in the south were encouraged to plant kudzu to reduce soil erosion, and Franklin D. Roosevelt's Civilian Conservation Corps planted it widely for many years. Kudzu was recognized as a pest weed by the U.S. Department of Agriculture and, in 1953, was removed from its list of permissible cover plants.
Plant Description - Kudzu ia a climbing, semi-woody, perennial vine in the pea family. Deciduous leaves are alternate and compound, with three broad leaflets up to 4 inches across. Leaflets may be entire or deeply 2-3 lobed with hairy margins. Individual flowers, about 1/2 inch long, are purple, highly fragrant and borne in long hanging clusters. Flowering occurs in late summer and is soon followed by production of brown, hairy, flattened, seed pods, each of which contains three to ten hard seeds.
Impacts - Kudzu kills or degrades other plants by smothering them under a solid blanket of leaves, by girdling woody stems and tree trunks, and by breaking branches or uprooting entire trees and shrubs through the sheer force of its weight. Once established, Kudzu plants grow rapidly, extending as much as 60 feet per season at a rate of about one foot per day. This vigorous vine may extend 32-100 feet in length, with stems 1/2 - 4 inches in diameter. Kudzu roots are fleshy, with massive tap roots 7 inches or more in diameter, 6 feet or more in length, and weighing as much as 400 pounds. As many as thirty vines may grow from a single root crown.
Control - Young colonies can be eradicated in three to four years if plants are overgrazed or persistently cut back repeatedly during the hottest temperatures of summer. Close grazing for three to four years can totally eliminate kudzu when at least 80% of the vegetative growth is continuously removed by livestock. An old rule of thumb is 8 goats per acre stocking rate for kudzu control.  The massive root system and crowns must be destroyed for long term control of kudzu. Cut vines just above ground level and destroy all cut material. Close mowing every month for two growing seasons or repeated cultivation may be effective. Pre-burning, cutting, hand digging and disking will weaken the roots and aid in control when used in conjunction with herbicides.  Glyphosate, chlopyralid (Transline), metsulfuron (Escort) and aminopyralid (Milestone VM) can be used to control kudzu. Follow label directions and precautions.
13. Mimosa  (Albizia julibrissin)
History and Use - Originally from China, Mimosa or Silk tree was introduced to the United States in 1745 and cultivated since the 18th century primarily for use as an ornamental. Mimosa remains a popular ornamental because of its fragrant and showy flowers.
Plant Description - Mimosa is a deciduous, small to medium-sized tree that can grow 20 to 40 feet tall. It is a member of the legume (Fabaceae) plant family and is capable of fixing nitrogen. The bark is light brown and smooth while young stems are lime green in color, turning light brown and covered with lenticels. Leaves are alternately arranged and bipinnately compound (6 to 20 inches long), having 20 to 60 leaflets per branch. The leaf arrangement gives mimosa a fern-like or feathery appearance. Mimosa flowering occurs from May through July. Pom-pomesque flowers are borne in terminal clusters at the base of the current year’s twigs. The flowers are fragrant and pink in color, about 1½ inches long. Fruits are flat and in pods, a characteristic of many legumes. Pods are straw-colored and 6 inches long containing 5 to 10 light brown oval-shaped seeds about ½ inch in length. Pods typically persist on the plant through the winter months.

Mimosa reproduces both vegetatively and by seed. Seeds require scarification in order to germinate. This characteristic allows the seed to remain dormant for many years. Normally seeds are dispersed in close proximity of the parent plant; however, seeds can also be dispersed by water. Wildlife may also contribute to the spread of mimosa through the ingestion and excretion of the seeds. Vegetative reproduction occurs when trees are cut back, causing quick resprouting and regrowth.
Impacts - Mimosa is a strong competitor in open areas or forest edges due to its ability to grow in various soil types, ability to produce large amounts of seed, and its ability to resprout when cut back or damaged. Mimosa reduces sunlight and nutrients available to desired species because of the denseness of the stand. An opportunist, mimosa will take advantage of disturbed areas, either spreading by seed or germinating in contaminated soil. Mimosa is often seen along roadsides and open vacant lots in urban/suburban areas and can become a problem along banks of waterways, where its seeds are easily transported in water.  
Control - Mimosa can be controlled using a variety of mechanical controls. Power or manual saws can be used to cut trees at ground level. Control is best achieved at flowering before seed production. Cutting is an initial control measure and will require either an herbicidal control or repeated cutting for resprouts. Cutting is most effective when trees have begun to flower to prevent seed production, but may require repeated cuts or an herbicide application to control sprouting. In the case where herbicide use is impractical, girdling can be effective on larger trees. Make a cut through the bark encircling the base of the tree, approximately six inches above the ground, ensuring the cut goes well below the bark. This will kill the top of the tree but the tree may resprout and require a follow-up treatment with an herbicide. Hand pulling will effectively control young seedlings. Plants should be pulled as soon as possible to prevent maturation. The entire root must be removed since broken fragments may resprout.
Mimosa seedlings and small trees can be controlled by applying a 2% solution of glyphosate or triclopyr plus a 0.25% non-ionic surfactant to thoroughly wet all leaves. Systemic herbicides such as glyphosate and triclopyr can kill entire plants because the chemicals travel through a plant from the leaves and stems to the actively growing roots. Triclopyr is a selective herbicide for many broad-leaved plant species and should be considered for sites where native or other desirable grasses are meant to be conserved.

The cut-stump and basal bark herbicidal methods should be considered when treating individual trees or where the presence of desirable species preclude foliar application. Stump treatments can be used as long as the ground is not frozen. Horizontally cut stems at or near ground level. Immediately apply a 25% solution of glyphosate or triclopyr and water to the cut stump making sure to cover the outer 20% of the stump. Basal bark applications are effective throughout the year as long as water is not standing at time of application. Apply a mixture of 25% triclopyr and 75% basal oil to the base of the tree trunk to a height of 12-15 inches from the ground. Thorough wetting is necessary for good control; spray until run-off is noticeable at the ground line. Applications should be made to cut stumps within one minute of cutting.

For larger trees stem injections of imazapyr or triclopyr can be used. For trees already chopped down apply these herbicides to the stem and stump to prevent resprouting. For saplings, apply triclopyr as a 20% solution in commercially available basal oil, diesel fuel, or kerosene (2.5 quarts per 3-gallon mix) with a penetrant (check with herbicide distributor) to young bark as a basal spray. For resprouts and seedlings thoroughly wet all leaves with a surfactant in water with and triclopyr or glyphosate herbicide as a 2% solution (8 ounces per 3-gallon mix between July to October) or clopyralid as a 0.2- to 0.4% solution (1 to 2 ounces per 3-gallon mix between July to September).
14.

Paulownia (Paulownia tomentosa)
History and Use - Introduced in the early 1800s from East Asia. Has been widely planted as an ornamental and grown in scattered plantations for speculative high-value wood exports to Japan.
Plant Description - Deciduous tree to 60 feet in height and 2 feet in diameter with large heart-shaped opposite arranged leaves, fuzzy hairy on both sides, showy pale-violet flowers in early spring before leaves, and persistent pecan-shaped capsules in terminal clusters in summer to winter. Abundant flower buds present on erect stalks over winter.  Leaves are 6 to 12 inches long and 5 to 9 inches wide. Leaves larger on resprouts, 16 to 20 inches across, with extra tips often extending at vein tips. Petioles rough hairy, 2 to 8 inches long.
Impacts - Common around old homes, on roadsides, riparian areas, and forest margins in infested areas. Infrequently planted in plantations. Spreads by wind- and water- dispersed seeds. Invades after fire, harvesting, and other disturbances. Forms colonies from root sprouts.
Control - Large trees. Make stem injections using Arsenal AC* or a glyphosate herbicide in dilutions and cut spacings specified on the herbicide label (anytime except March and April). For felled trees, apply these herbicides to stem and stump tops immediately after cutting.

Saplings. Apply Garlon 4 as a 20-percent solution in commercially available basal oil, diesel fuel, or kerosene (2.5 quarts per 3-gallon mix) with a penetrant (check with herbicide distributor) to young bark as a basal spray.

Resprouts and seedlings. Thoroughly wet all leaves with one of the following herbicides in water with a surfactant (July to October): Arsenal AC* as a 1-percent solution (4 ounces per 3-galllon mix); a glyphosate herbicide, Garlon 3A, or Garlon 4 as a 2-percent solution (8 ounces per 3-gallon mix).
15.

Tree of Heaven (Ailanthus altissima (P. Mill.) Swingle)

History and Use - Introduced in 1784 from Europe, although originally from Eastern China as an ornamental.
Plant Description - Deciduous tree to 80 feet  in height and 6 feet  in diameter, with long pinnately compound leaves and circular glands under lobes on leaflet bases. Strong odor from flowers and other parts, sometimes likened to peanuts or cashews. Alternate, odd- or even-pinnately compound leaves, 10 to 41 leaflets on 1- to 3-foot light-green to reddish-green stalks with swollen bases. Leaflets lanceolate and asymmetric and not always directly opposite, each 2 to 7 inches  long and 1 to 2 inches wide. 
Long tapering tips and lobed bases with one or more glands beneath each lobe (round dots). Margins entire. Dark green with light-green veins above and whitish green beneath. Petioles 0.2 to 0.5 inch long.
Impacts - Rapid growing, forming thickets and dense stands. Both shade and flood intolerant and allelopathic. Colonizes by root sprouts and spreads by prolific wind- and water-dispersed seeds. Viable seed can be produced by 2- and 3-year-old plants.
Control - Large trees. Make stem injections and then apply Garlon 3A, Pathway*, Pathfinder II, or Arsenal AC* in dilutions and cut spacings specified on the herbicide label (midsummer best, late winter somewhat less effective). For felled trees, apply these herbicides to stem and stump tops immediately after cutting.

Saplings. Apply Garlon 4 as a 20-percent solution in commercially available basal oil, diesel fuel, or kerosene (2.5 quarts per 3-gallon mix) with a penetrant (check with herbicide distributor) to young bark as a basal spray.

Seedlings and saplings. Thoroughly wet all leaves with one of the following herbicides in water with a surfactant (July to October): Arsenal AC* as a 1-percent solution (4 ounces per 3-gallon mix), Krenite S as a 30-percent solution (3 quarts per 3-gallon mix), or Garlon 4 as a 2-percent solution (8 ounces per 3-gallon mix).
16. Wisteria  (Wisteria floribunda (Willd.) DC)
History and Use - Japanese wisteria was introduced from Japan around 1830 as an ornamental. It was popular in the southern U.S. as a decorative addition to porches, gazebos, walls, and gardens. Wisteria is hardy enough to be found in New England, and a few areas farther north.
Plant Description - Stem: White-barked wisteria vines twine clockwise around its host. Stems are stout, up to 15 in and woody. Buds are solitary and appressed.

Leaves: Alternate, pinnately compound leaves are 7.8-11.8 in long with 13-19, ovate-elliptic to oblong, 1.6-3.1 in long leaflets.

Flowers: Very showy, fragrant pea-like flowers 0.5 -0.75 in long, grow in pendulous racemes 8-20 in in length. Flowers are purple, blue-purple, or lilac-blue in color. They have five-toothed calyxes. The two upper teeth are often more or less united and shorter than the others. The standard or banner petal is large and reflexed, while the wing petals are sickle-shaped. Blooms April-July.

Fruits: The fruits are flattened pods 4-6 in long, narrowed toward the base, and more or less constricted between the seeds. Fruit matures in July-November.
Impacts - Japanese wisteria is one of several members of its genus that are popular ornamentals. It is hardy and aggressive, capable of forming thickets so dense that little else grows. It constricts the stems of trees and kills them by girdling or over-topping.

Control - Cutting: Cut climbing or trailing vines as close to the root collar as possible. This technique is feasible on small populations, as a pretreatment on large impenetrable sites, in areas where a herbicide cannot be used, or if labor resources are not sufficient to adequately implement herbicidal control. This treatment will prevent seed production and strangulation of surrounding woody vegetation. Wisteria will resprout unless cut so frequently that its root stores are exhausted. Treatment should begin early in the growing season and be repeated at two-week intervals until autumn.

Grubbing: This method is appropriate for small initial populations or environmentally sensitive areas where herbicides cannot be used. Using a pulaski or similar digging tool, remove the entire plant, including all roots and runners. Juvenile plants can be hand pulled depending on soil conditions and root development. Any portions of the root system not removed may resprout. All plant parts, including mature fruit, should be bagged and disposed of in a trash dumpster to prevent reestablishment.

Cut Stump Treatment: Use this method in areas where vines are established within or around non-target plants or where vines have grown into the canopy. This treatment is effective as long as the ground is not frozen.

Glyphosate: Cut the stem 5 cm (2 in) above ground level. Immediately apply a 25% solution of glyphosate and water to the cross-section of the stem. This procedure may require a subsequent foliar application of glyphosate.

Triclopyr: Cut the stem 5 cm (2 in) above ground level. Immediately apply a 25% solution of triclopyr and water to the cross-section of the stem. A subsequent foliar application may be necessary to control new seedlings.

Foliar Spray Method: Use this method to control large populations. It may be necessary to precede foliar applications with stump treatments to reduce the risk of damaging non-target species.

Glyphosate: Apply a 2% concentration of glyphosate and water plus a 0.5% non-ionic surfactant to thoroughly wet all foliage. Do not apply so heavily that herbicide will drip off leaves. Glyphosate is a non-selective systemic herbicide that may kill non-target partially-sprayed plants. Ambient air temperature should be above 65Â°F.

Triclopyr: Apply a 2% concentration of triclopyr and water to thoroughly wet all foliage. Do not apply so heavily that herbicide will drip off leaves. A 0.5% concentration of a non-ionic surfactant is recommended in order to penetrate the leaf cuticle. Ambient air temperature should be above 65°F.

Summary

Other forest disorders are sometimes hard to diagnose, but the importance of identifying these disorders cannot be overstated. Proper identification is imperative for application of control techniques.    Investigating and identifying the life cycle of each disorder helps plan more effective control techniques.

Evaluation

Written test
Individual Learning Activity

Lesson:
Other Forest Disorders
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify other specific forest disorders.

2. Recognize and describe the damage caused by certain other forest disorders

4. Describe the life cycles of certain other forest disorders.

4. Recommend control practices for certain other forest disorders.

Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.


	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Other Forest Disorders
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify other specific forest disorders.

4. Recognize and describe the damage caused by certain other forest disorders

4. Describe the life cycles of certain other forest disorders.

4. Recommend control practices for certain other forest disorders.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.
Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Other Forest Disorders
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify other specific forest disorders.

4. Recognize and describe the damage caused by certain other forest disorders

4. Describe the life cycles of certain other forest disorders.

5. Recommend control practices for certain other forest disorders.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: What other forest disorders affect the forest?

Vocabulary
Mechanical Damage

Parasite

Prescribed Fire
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