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Course:
AG-FS-03.451


Forest Science 

Unit 6:
Reforestation
Lesson 1:
Regeneration Methods

Georgia Performance Standards:
AG-FS-6-A
Academic Standards:
ELA9SV1, ELA9LSV2, SCSh2, SCSh9
National Standards: 





NRS.02.04.02.b
Objectives: 

1.
Explain the advantages and disadvantages of natural and artificial regeneration.

2. Describe the methods of natural regeneration.

3. Describe the methods of artificial regeneration.

Teaching Time:
3 hours
Grades: 9-12

Essential Question: How are plants regenerated? 
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of various methods of natural and artificial regeneration, as well as the advantages and disadvantages of each.
Primary Learning Goals:

Students will be able to explain different methods of regeneration and choose which method might be most appropriate in different situations.
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:

Science of Forestry Management, AAVIM
Forests and Forestry.. Interstate Pu blishers, Inc. Danville, IL.

www.gfc.state.ga.us/Education/ 
Georgia Ag. Ed. Power Point: Reforestation_Regeneration_Methods.ppt
Materials and Equipment:

Pine Seedlings, Pine Seeds (winged and dewinged), Pine cones, Shop Fan, 

Handout 6-1
PowerPoints:

Web Resources:

Georgia Performance Standards:

AG-FS-6.  The student will demonstrate an understanding of forest regeneration principles and practices.

a.
Explain the advantages and disadvantages of natural and artificial regeneration for pine and hardwoods.


b.
Select the proper species, site, and spacing of trees for maximum growth and yield.


c.
Identify the procedure to follow when ordering seedlings.


d.
Determine the optimum planting date for specific sites and explain how to handle and store the seedling properly.


e.
Demonstrate the proper planting procedure. 

f.
Evaluate the results of planting.

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


Over 5,000 products we use every day come from trees grown on tree farms, timber company lands, state and national forests.  Some of these products are obvious such as lumber, but others such as paper, photographic film, imitation vanilla flavoring, and rayon are not as evident.  It takes a tree, 100 feet tall and 21 inches in diameter to supply just one person in the United States with the products they use from trees for one year.  It takes 60-80 years to grow a tree 100 feet tall.  It is very important that we replant trees that have been harvested or destroyed by fire, insects, disease or blow downs if we are to continue to have an adequate timber supply.  

Trees are very important for other reasons besides the products they provide.  They clean the air, buffer noise, give wildlife homes and sources of food, protect the soil from erosion, protect the watershed, and give us oxygen.  

There are over 2 million acres planted in trees each year in the United States.  Private landowners plant 90% of these acres.  The Southern States plant 80% of the total – making them the largest tree planting region in the U.S.  Georgia is the top tree planting State.  The top ten states are:

Georgia

Mississippi

Alabama

Florida

Texas

Oregon

Louisiana

Washington

Arkansas

North Carolina

Virginia

There are programs available to landowners to assist them both financially and with technical help regarding tree planting.  Some of these programs include:

USDA Tree Planting Programs:

Cost-Share Programs for Landowners:

FLEP (Forest Land Enhancement Program)

WHIP (Wildlife Habitat Improvement Program)

EQIP (Environmental Quality Incentive Program)

Reserve Programs:


WRP (Wetland Reserve Program)


CRP (Conservation Reserve Program)
Discussion


1.
There are many ways to reproduce a forest.  These include:


A.
Natural Reforestation




1)
Seed Tree




2)
Shelterwood




3)
All Age Management


Seed tree - Is probably the most popular method used for natural regeneration. The number of trees left to reseed the area depends on the size and seed producing capacity of the trees. With 14" DBH trees you may be able to leave as few as six to eight trees per acre. With trees 10" - 14" DBH you will probably need to leave at least ten to twelve trees per acre. In either case these trees need to be evenly distributed over the area being regenerated. The biggest disadvantage to seed trees is that quite often you can not get a logger to come back for such a light volume of wood. If the trees are left you stand a very good chance of losing them to lightning or disease before the new stand reaches cutting size. You should look very close at the value of the trees being left that you may lose, since the value may be enough to pay for planting. 

Shelterwood - In this method you will be leaving from twenty-five to sixty or more trees per acre. This provides a good source of seed and shelter to encourage natural pine regeneration. However, it reduces your harvest volume and income spreading them over at least two cutting cycles. Again, you must plan ahead in using this system. It is essential that you control the under story vegetation by using herbicides and fire. These treatments should be started at least five years prior to making the shelterwood cut. It's the only way you can get ground conditions favorable for the seeds to germinate. It is very important that you select the best quality trees, straight, disease free and seed producing to leave as your shelterwood stand. The leave trees should be marked and protected during the initial cutting operation. Once the stand has been established and the trees left in the shelterwood cut are ready to harvest you must be sure the logger does not tear up and destroy the young trees that have seeded in. 

All Age Management - We do not see this system of pine management used much. 

In general it consists of cutting selected trees or small bunches of trees throughout the stand. As these holes are seeded in and well established, additional holes can be cut. The system works best with loblolly but can be used with other pine species. The big advantage being you can make harvest cuts on a regular schedule and cut the largest and oldest trees and still maintain an active growing stand. The big disadvantage being you make a lot of small cuts which are quite difficult to get loggers to do and you have to log very carefully to prevent damage to the residual trees. If this type management and regeneration method is used again it is essential that you control the under story of the stand.

B.
Artificial Reforestation


1)
Planting Wild Seedlings


2)
Direct Seeding


3)
Planting Nursery Grown Seedlings

Planting Wild Seedlings

This process includes digging up and transplanting wild seedlings growing in the woods in a natural state.  This practice is uneconomical and inefficient in a forest situation.  It could be used for planting hardwood trees like persimmon or crabapple around food plots.

Direct Seeding

Sowing tree seeds (instead of planting seedlings) to establish stands of trees.  This method can be effective and successful when performed under the proper conditions.

Advantages of Direct Seeding

1) Direct seeded pines grow as well as planted pine seedlings at the same age.

2) Large areas (over 500 acres) can be seeded by hand, airplane, cyclone spreader, or grain drill.  A helicopter can sow up to 2500 acres per day and an airplane can sow up to 1500 acres per day.

3) Establishment cost for the stand is usually lower than planted seedlings.  Cutover sites can be regenerated for ½ - 1/3 the cost of planting seedlings provided the seeds fall on mineral soil so it can germinated and grow.

Factors Affecting Direct Seeding Success

1) Vegetative Cover – This often keeps seed from reaching the mineral soil which interferes with germination.  Prescribed burning of some planting areas is the normal method used to reduce excessive vegetation.  This is usually done in the spring preceding seeding.  Sometimes the entire area is disced; in other instances, only the grass rough is disced at 8 to 10 foot intervals and the seed is planted with a grain drill or cyclone spreader.  Undesirable hardwood species must be controlled in direct seeded pine stands.  This needs to be done before or soon after the seeding.  Sprayed herbicides, injected herbicides or prescribed fire will help rid the land of the undesirable hardwoods.  Pines are intolerant to shade and will not live many years if hardwoods deprive them of sunlight.  Also, the hardwoods are competing for soil moisture that the pine seedlings need to survive drought situations.

2) Soil Moisture – This affects germination of seed and the growth of the seedlings.  An insufficient amount of moisture following direct seeding will result in a high mortality rate of the seedlings.  Seedling mortality is highest during the summer months, when seedling roots are to short to reach the available moisture.  Seedlings should be established when climatic conditions are conducive to adequate soil moisture.

3) Birds and Rodents – These consume the seed for food; therefore, seeds must be treated with a bird and rodent repellent before being broadcast.  A spreader-sticker, or a latex-sticker, which repels birds and rodents, is added to the seeds, and the seeds are then coated with aluminum flakes to aid their movement through the sowing equipment.  Most seed dealers will apply repellents to the seeds for a nominal fee or sell seeds that are already coated.

Note:  Seed stratification is needed on all species of pines except longleaf.  The stratification process involves exposing the seeds to cold to help them overcome the dormancy prior to planting.  Stratification improves the percent and speed of germination.  Only seeds with at least 80 percent germination should be used.

Guidelines for Direct Seeding

1) Use seed treated with a bird, mammal, and insect repellent.

2) Use seeds that have been stratified for 45 to 60 days in moist conditions at 36 to 40 degrees F.

3) Sow seeds in early spring after an inch or more of rain.

4) Broadcast .5 to .8 pound of seed per acre.

5) A survival check should be done at the end of the first and second growing season.

Planting Nursery Grown Seedlings

Over 1.6 billion seedlings were produced and shipped by tree nurseries.  Georgia is the leading state in producing nursery grown seedlings.  Nursery grown seedlings include bareroot and containerized seedlings.

Advantages of Nursery Grown Seedlings

1) Most certain method of acquiring a good stand of trees.

2) Close control of stocking rate

3) Uniform stands

4) Erosion control

5) Time to maturity is less

Disadvantages of Nursery Grown Seedlings

1) Higher investment cost

2) Seedling survival

2.
Visit natural and artificially regenerated stands. 

Discuss differences between:
A.
Stocking rate

B.
Species

C.
Spacing

D.
Genetics
E.
Diseases, etc.

3.
Lead class discussion on advantages and disadvantages of artificial and natural regeneration.  Include topics:
A.
Cost

B.
Spacing

C.
Species

D.
Site
The decision to use natural regeneration requires more advanced planning than artificial regeneration. However, your regeneration costs can be much lower using this method. The main advantages of natural regeneration are: 

(1) low cost establishment 

(2) less labor and equipment required 

(3) no problem with local seed origin 

(4) good early root development 

(5) less visual impact compared to clear cut 

(6) less soil erosion

Some of the disadvantages of natural regeneration are: 

(1) less control of spacing and stocking 

(2) generally lower yield 

(3) no genetic improvement 

(4) no disease resistant stock 

(5) possible lag in regeneration due to drought or inadequate seed fall 

(6) may need precommercial thinning to obtain good growth

The landowner must consider cost and return to determine if natural regeneration is the way he wants to go in managing his land. If he does not have a good seed source it will be very hard to

establish a good timber stand by natural regeneration. On the other hand if his pines are old enough (25 + years old) to have a good cone and seed capacity he can consider natural regeneration. Natural regeneration methods include seed tree, shelterwood and all age management. 

4.
Pass out Handout 6-1.  Life cycle of a gymnosperm.

5.
Use a shop fan and several species of pine seeds with wings still attached.  

Compare scatter results of different species.

6.
Students conduct germination tests on pine seeds.  

Plant seeds in classroom in containers to determine germination rates and times on Slash and Loblolly.
Summary

Natural and artificial regeneration are used based on the specifics of the site and management plan.  Play millionaire game – available on Georgia Ag Ed CD titled: Game 13 – Forest Regeneration



Evaluation

Written Test
Handout 6-1

Life Cycle of a Gymnosperm

Sequence of Events Leading From Floral Development to Seed Production in Gymnosperms
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For many gymnosperms, this entire process (e.g. from cone initiation to seed dispersal) occurs in about 15 months. However, in some species, such as lodgepole pine, the cycle requires more than two years.

Individual Learning Activity

Lesson:
Regeneration Methods
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.
Explain the advantages and disadvantages of natural and artificial regeneration.

4. Describe the methods of natural regeneration.

5. Describe the methods of artificial regeneration.

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: 
Regeneration Methods
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Explain the advantages and disadvantages of natural and artificial regeneration.

6. Describe the methods of natural regeneration.

7. Describe the methods of artificial regeneration.

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:
Regeneration Methods
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.
Explain the advantages and disadvantages of natural and artificial regeneration.

2. Describe the methods of natural regeneration.

3. Describe the methods of artificial regeneration.

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: How are plants regenerated? 

Vocabulary

Shelterwood

Seed Tree

Natural Regeneration

Artificial Regeneration
Course: AG-FS-03.451
Forest Science 
Unit 6, Lesson 1
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