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Discipline:
Plant and Soil Sciences
Target Audience
Introductory, nonmajors
Keywords
Invasive plants, landscape, noxious weed law, weed
Length of Time/Staging
This problem will span three class periods with additional outside work between classes. Students will receive the problem in the second half of a class, do some outside research, and come to the following class with their results. The next class period will involve group discussion, accessing resources (computers will be required for each group), and presentation back to the class (overhead sheets and sharpie markers will be used for group reporting). Groups will work on two tasks between class 2 and class 3 and a portion of the third class will be used for presenting student work and revision based on input from different group members, followed by final presentations of the two tasks. Students will be required to turn in individual final products based on group deliberations and discussions.
Abstract
This problem is about a state representative who becomes aware of invasive plants in his own garden. He discovers the names of the plants and how they might have spread into his garden. He decides to write a law outlawing invasive plants in Delaware, but realizes the flaws of such a law when no one will serve as a co-sponsor. Students are challenged to create a more effective law and suggest other solutions to the problem. Student learning objectives include gaining an awareness of the problem of invasive plants, becoming familiar with available resources by trying to identify a few common species and researching possible control strategies, developing a sense of the difficulty in mandating control, and an exploration of solutions other than legislation.
Date Submitted
12/11/2009
Date Published
9/10/2010
Format of Delivery
The problem will be introduced during the environmental section of the course. The 'story' will be distributed during the last half hour of class. Students read the 'story' and work in groups to decide what they need to do in order to come to class with answers the next class period. The next class period will be devoted to group discussion and reporting back on the rest of the problem.
Student Learning Objectives
[bookmark: _puwz50j06grk]Content objectives
1. When you finish this problem, you should know which resources to use and how to identify an invasive plant.
2. You should also understand the differences between an invasive plant and a common weed.
3. You should be able to describe mechanisms of spread for various invasive plants and how they came to be introduced into the landscape. You will also discover possible control strategies.
4. You should be able to state several strategies for reducing invasive plants that don't involve legislation.
[bookmark: _c9lpqhplh76g]Process objectives
1. You should be able to argue for effective, cost efficient, practical means of control on individual, community, and regional levels.
2. You will write a law designed to control invasive plants in a manner that is relatively fair to all constituents. The law should be practical and enforceable.
3. You should be able to make a five-minute presentation to a public audience (such as a neighborhood association) that presents a clear statement of the problem.
4. You will gain experience working in teams.
Student Resources
Plants of a Livable Delaware brochure
http://extension.udel.edu/factsheet/livable-delaware-series-plants-for-a-livable-delaware/
USDA website on invasive plants 
www.usna.usda.gov/Gardens/invasives.html
Blog with poem about exotic plants
www.readingeagle.com/blog.aspx?bid=88&id=16963&t=A-landscape-of-immigrants
Controlling Backyard Invaders brochure
http://extension.udel.edu/factsheet/controlling-backyard-invaders/
Plant Invaders of Mid-Atlantic Natural Areas
www.nps.gov/plants/alien/pubs/midatlantic/toc.htm
Invasive plant laws by state
www.invasivespeciesinfo.gov/laws/de.shtml
ag.udel.edu/extension/horticulture/pdf/PLD.pdf
Delaware noxious weed law 
http://dda.delaware.gov/plantind/noxious.shtml
Princeton recommendations 'How to Write a Bill'
http://www.princetonmodelcongress.com/delegates-write-bill/
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[bookmark: _za4kso1ejrzi]Instructor Resources
Please see Student Resources.
Teaching Notes
[bookmark: _qcau5aep9yfv]Day 1
In the last thirty minutes of class, distribute Green’s Invasive Plant Dilemma (Part I). Students each read story and discuss in groups. Students will be asked to talk about the plants growing in Representative Green’s woods and meadow. Each group will make a list of what they know and what they don’t know. They will discuss how they might find out more about the plants. The instructor will make sure each group has identified the five plants they need to identify. Using the reference list, each group will come to the next class session prepared to suggest names of plants growing in the woods and meadow. (good reference for this task -http://extension.udel.edu/lawngarden/ )
· Green haze 
· Red haze
· White flowers
· Yellow flowers
· Purple flowers 
Additionally, do some research to learn more about Representative Green’s plants. What factors need to be considered in classifying a plant as native, exotic, invasive, and a weed?
· Exotic plant definition – Plant that evolved in another part of the world from its current location and was transported to its current location via the actions of humans.
· Native plant definition – Plant that evolved in its current location.  Plants can be discussed as native to physiographic regions (i.e. piedmont or coastal plain) or states or parts of a country
· Invasive plant definition – Plant that has not evolved in its current location and is aggressive enough to outcompete native plants and cause significant disruption to the ecosystem as well as potentially cause economic damage
· Weed definition – Plant that is not desirable in its current location.





	 
	What do you know?
	What do you need to know?
	Possible names (star your best guess)?

	Green haze
 
 
 
	Grows in woods
Green in winter
Not native
	Evergreen or deciduous
Shrub, vine, tree or herbaceous plant
Annual or perennial
	 

	Red haze
 
 
 
	Grows in woods
Red fall color
Deciduous
	What plants have red fall color
	 

	White flower
 
 
	Grows in meadow
Grows for 2-3 years in newly released meadow
	Annual or perennial
	 

	Yellow flower
 
 
	Grows in meadow
Blooms in fall
	Annual or perennial
	 

	Purple flowers
 
	Shrub in meadow
Attracts butterflies
Tolerates yearly mowing
	What plants attract butterflies
	 


 
Suggestions in italics.
[bookmark: _2wl1qi9ndgtb]Day 2
At the start of the next class period, each group will report back on the plants they think might be growing in Representative Green’s woods and meadow. (In each report back session, a different group member will be asked to do the reporting). (Ten minutes)
[bookmark: _ith7lq8czzj4]Plant Answers
· Green haze in woods in winter – multiflora rose
· Red haze in woods in fall – burning bush
· Flower in meadow - White flowers in newly released meadow - Queen Anne’s lace – classic weed;
· Flower in meadow - Yellow flower in meadow in fall - Goldenrod - native plant that is a weed in a garden but desirable in a meadow
· Shrub blooming in meadow with purples flowers that attracts butterflies - Butterfly bush
Once groups have reported back and the five plants identified, students will receive the second installment of the story—Green’s Invasive Plant Dilemma (Part II).
This portion of the problem is designed to help students discover how invasive plants spread. It will also help students distinguish the difference between early successional plants in a disturbed landscape (some exotic and some native) and invasive plants that continue to dominate in an ecosystem. It will highlight the difference between plants that were introduced at one time but have been identified as invasive and are no longer grown, sold and planted and those plants that have been identified as invasive put are still sold in the nursery trade and planted in the landscape.
In groups, students will be asked to discuss the following questions. Each group will have a computer (one group member will be asked to bring a laptop to class and the instructor’s laptop will be available for student use) to look up references. Approximately fifteen minutes will be allotted for research and discussion and ten minutes for reporting back. Instructor will circulate to groups and help them use keywords for searches beyond the suggested references. Each group will be asked to volunteer one observation.
[bookmark: _o9chsr6o2olk]Answers
Question 1
Birds eat the fruit of multiflora rose and burning bush so the seed is spread widely.
Butterfly bush will often have lots of seedlings under an existing plant. It does not produce a fruit eaten by birds but seed is spread by wind (can’t spread as widely).
Question 2
Queen Anne’s lace is from Europe and it is considered a “classic weed.” It comes in to disturbed sites but it is not considered invasive because it is easily outcompeted by other plants that subsequently predominate as a disturbed site moves through succession. It is a biennial, meaning the first season it grows a rosette of leaves and the second season it flowers. It must start all over again from seed after flowering. Usually as a disturbed site evolves it gets filled with other plants and there is little exposed soil to allow new seed to germinate.
Goldenrod is a native perennial. Once established, it will continue to spread and come back from the root system each year. Many people don’t like goldenrod because they think it causes allergies. It is pollinated by insects and has very heavy pollen that sticks to insects legs. It happens to bloom at the same time as ragweed, which is a terrible allergen and it pollinated by wind (very light pollen). But no one associates their allergies with ragweed because ragweed has a green flower that isn’t showy. People think they are sneezing from goldenrod that is blooming at the same time as goldenrod.
Question 3
Multiflora rose was introduced to the US by the USDA for wildlife food but is no longer purposefully grown or sold in the nursery and landscape industry. It is extremely widespread and pervasive in roadsides, abandoned lots, meadows and woods. So it doesn’t spread from plants in home landscapes, but from disturbed natural areas. Anyone with a natural area (woods or meadow) will have to control multiflora rose because it will probably invade.
Butterfly bush and burning bush are in another category of plants—those still grown and sold in the nursery and landscape industry. Many people have these plants in their home landscapes. They are planted on commercial properties throughout the state.
[bookmark: _ojttre5p40ea]Distribute Green’s Invasive Plant Dilemma (Part III)
This portion of the problem gives students an opportunity to research control methods for the three invasive plants in the problem. By using the websites they will see where to look up control methods for other invasive plants. It will take about ten minutes for students to look up control recommendations and report back.
[bookmark: _ocqhwxax9qzi]Answer
Burning bush – Dig out plants (including roots). Treat foliage with glyphosate avoiding surrounding plants.
Multiflora rose – Dig out crown. Apply glyphosate to foliage in April and May before surrounding vegetation has leafed out.
Butterfly bush - Cut plant back to the ground (unlikely to resprout). Seedlings in a meadow can be mowed to prevent flowering. In a grass meadow, a broadleaved herbicide can be used to control butterfly bush (and all other broadleaved plants) without killing the grasses.
[bookmark: _yhqvtcx89rlq]Distribute Green’s Invasive Plant Dilemma (Part IV)
Students will look up Delaware’s weed laws. They know from the story that Representative Green’s law was not well-received. They will brainstorm a list of problems with the law Representative Green proposed. Each group will report one problem until we have exhausted all the identified problems. (Fifteen minutes)
[bookmark: _4hy6locekdmy]Answer
[bookmark: _dzzvtimbb8rb]Delaware’s plant laws
· Noxious weed law – Canada thistle, Johnsongrass, bur cucumber, giant ragweed – Can not allow these plants to go to seed or grow taller than 24”
· Nuisance plant law – plants that infringe upon neighbors – no plants in DE are designated as nuisance plants – bamboo was once designated as a nuisance plant
[bookmark: _3rcs0ae11y55]Problems with Representative Green’s law
· Who decides which plants are invasive?
· How many plants would be outlawed?
· What would happen to the nurseries that grow and sell these plants and have large sums of money invested in inventory?
· How will people be able to control invasive plants on large plots of land?
· Who will provide the funding?
· How will the law be enforced?
· If plant sales are outlawed in Delaware, couldn’t people just buy those plants in MD or PA?
· What good does it do to eliminate plants in Delaware when we have so many adjacent states that could still spread the plants back into Delaware?
The following text is from a Princeton website (see resources) on “How to Write a Bill.”  It can be presented to students or just provided as a reference, to help them create laws that follow a standard format.
[bookmark: _ln7tv2pkuti8]How to Write a Bill
Once you've found an interesting and relevant topic on which to write your bill and have done the necessary research, the next step is actually getting your bill ready for discussion in committee. A PMC bill should have three parts:
· Preamble: This section should provide your reasons for the necessity of your bill. Why is your topic something that should be addressed by the government? This section's clauses should always begin with a "Whereas..."
· Body: This section should be separated into sections and subsections. Each proposed idea for the implementation of the bill should be a section. Subsections should be used to provide further detail and clarification (definitions, etc.) for their appropriate bill sections.
· Enactment Clause: This is the final section of the bill (and can be labeled as a section as normal). EACH BILL MUST HAVE AN ENACTMENT CLAUSE!! The enactment clause tells your fellow congressmen when your bill will take effect if passed. It may specify a future date (September 30, 2005) or a certain number of days following the passage of the bill (60 days after passage). Enactment dates within 30 days of passage are used for EMERGENCY legislation only. Enactment dates more than 90 days after passage is used for most legislation and is the enactment period for normal legislation.
Students will work in groups to decide how to complete the following two tasks prior to the next class period
[bookmark: _5vvls683y12j]Tasks
As a group, you will draft a law that would be better received than Representative Green’s law.Propose two additional solutions (other than a law) to reduce the spread of invasive plants in Delaware.
[bookmark: _2d1d4frctv7x]Day 3
At the start of class students will break up into their groups to discuss their draft of an invasive plant law (10 minutes). Then within each group one student will be assigned to each of the following stakeholder roles:
· Homeowner with a small property that includes burning bush and butterfly bush in the landscape. You live in a highly developed suburban area and there are no natural areas nearby.
· Homeowner with a large property (>5 acres) that includes natural areas invaded with multiflora rose. You are bounded by both residential development and a nature preserve.
· A naturalist who belongs to the Delaware Native Plant Society
· A field officer of DNREC who serves on the Delaware Invasive Species Council and frequently is assigned to public enforcement.
· Owner of Green Spark - a garden center that sells both retail and wholesale. You are a member of the Delaware Nursery and Landscape Association
The class will convene as stakeholder groups to discuss the draft laws from the perspective of that stakeholder group (twenty minutes). Next, the original groups will reconvene to rewrite their laws (ten minutes). Each group will present the final version of their law to the rest of the class (fifteen minutes). Trying to take all positions into account, the groups will develop two additional solutions that will reduce the spread of invasive plants other than developing, passing and enforcing a law (ten minutes). Groups will present suggestions (ten minutes).
[bookmark: _d94r8xmp4mr9]Assessment strategies
Individual students will be responsible for turning in a final version of the following two products one week after the completion of the problem in class. It will be graded and count as a class discussion/posting assignment (averaged in with other assignments for 10% of final grade).
· Invasive plant law – this law should be written to overcome some of the problems discussed with the law Representative Green proposed.
· Descriptions of two additional solutions (other than a law) to reduce the spread of invasive plants in Delaware.
Student success in developing the two problem products will be used to assess the content objectives of the problem as well as the process objective of working as a team. This will be one of four to five assignments that are averaged together to comprise 10% of each student’s grade.  Students may turn in the products as prepared by their group or they may use the group discussions as a basis for creating their own version to turn in.
Individual mastery of the concepts of invasive plants will be assessed with at least two exam questions on one exam at the end of the environmental section of the course. Exam questions will focus on understanding how invasive plants spread, the differences between “weeds” and “invasive plants” and the problems associated with attempting to use legislation to resolve the problem of invasive plants in natural areas.
[bookmark: _8es6c3541ff3]Assessment Strategies
[bookmark: _r16vtz77wwz7]Writing Task
Create a table showing alternative means of control for the listed species. Include advantages and disadvantages of each control type, with some indication concerning the likelihood of successful eradication.
[bookmark: _vwdm1nionllp]Writing Task
Draft the basic principles of a law that would be better received and more effective than Representative Green's law. Each person on the team should have a copy of the proposed regulation.
Develop a brief presentation or turn in an individual assignment that does the following:
1. States the problem of invasive species control.
2. Suggests a legal approach through new regulation.
3. Identifies two or three other approaches (not involving state law) that have promise for addressing the problem.
[image: Creative Commons License] Susan Barton	Green’s Invasive Plant Dilemma	Page /
image2.png
il
i)




image1.png
© 96




