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Course:
AG-FS-03.451


Forest Science 

Unit 6:
Reforestation
Lesson 2:
Site and Species Selection

Georgia Performance Standards:
AG-FS-6-B, AG-FS-6-D 

Academic Standards:
ELA9SV1, ELA9LSV2, SCSh2, SCSh9
Objectives: 

1.
Select the proper species for different geographic regions.

2. Select the proper species and site for maximum growth and yield.

Teaching Time:
2 hours
Grades: 9-12

Essential Question:

What makes different plant species better suited for certain regions?
Unit Understandings, Themes, and Concepts:

Students will learn how to select the proper species to grow for maximum yield in different geographic regions.
Primary Learning Goals:

Students will be able to select the best species for different sites and geographic regions.
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: Site_Species_and_Selection_Reforestation.ppt
Materials and Equipment:

ASCS Soil Map

County Soil Survey


Handout 6.2.1
PowerPoints:
Georgia Ag Ed PowerPoint: Site_and_Species_Selection
Web Resources:

Georgia Performance Standards:

AG-FS-6.  The student will demonstrate an understanding of forest regeneration principles and practices.
b.
Select the proper species, site, and spacing of trees for maximum growth and yield.

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

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

Visit and area with trees planted on the wrong site.  Ask the students 

What happens when you plant the wrong species of a tree on a site?  Discuss with class.  (Example:  Loblolly planted on sandy sites that would be better suited for sand, slash, or longleaf pines.)

Discussion

1.
Identify species of pine growing in your county. Students, you may have many of the following growing in your community:

A.
Slash (probably)

B.
Loblolly (probably)

C.
Sand (possibly)

D.
Virginia (possibly)

E.
Longleaf (possibly)
F.
Pond (possibly)

G.
Pitch (usually not)

H.
Spruce (possibly)

I.
Table Mountain (usually not)


2.
Identify three main geographic regions in Georgia. Use a handout map of GA, 6.2.1.  Have students trace geographic regions on map.   

A.
Mountains

B.
Piedmont

C.
Coastal plains.
3.
Identify and discuss various soil types and textures in three regions.

A.
Mountains

B.
Piedmont

C.
Coastal Plains

4.
Identify what species of Southern Yellow Pines grow in each region on poorly drained, moderately drained, and dry sites.

Species Selection – This is a critical step in tree planting.  Maximum growth and yield in the plantation are possible only if you select the right species for the particular planting site and geographic location (Table 1). Planting the wrong species on a site results in poor survival, poor growth, and low product yield. Geographic location limits species choice. 

Species selection also influences products produced. Longleaf pine may be preferred if high quality sawlogs and poles are the product objective. If maximum fiber yield is required, loblolly or slash pine could be favored. 

Loblolly pine is usually planted, with limited acreages of shortleaf pine, slash pine, and longleaf pine planted on appropriate sites. 

Table 1.  Species-Site Selection Guide

	Species
	Suitable
Planting
Range
	Soils

	Loblolly
Pine

	Piedmont &
Coastal Plain


	Preferred:
	Deep surface layered soils with plenty of moisture but poor surface drainage and fine textured subsoils.



	
	
	Poor:
	Deep, well-drained sandy soils of the Coastal Plain and eroded Piedmont soils with clay subsoil exposed or near the surface. In the Coastal Plain, productivity decreases as surface drainage increases.

	Slash
Pine


	
Coastal Plain


	Preferred:


	Spodosols with depth to a clay layer greater than 20" from the 
surface.  Hardpans that restrict root growth and downward water movement are common.

	
	
	Poor:


	Deep, excessively well-drained sands and very poorly drained 
soils.



	Longleaf
Pine


	
Coastal Plain


	Preferred:
	Generally found on well-drained to moderately well-drained light-colored sandy soils that are acid and low in organic matter.  With proper weed control, longleaf is well adapted to more productive loamy soils.

	
	
	Poor:
	Growth on poorly drained and excessively drained soils is slow.

	Shortleaf
Pine


	Northern
Piedmont and
Mountains
	Preferred:


	Fine sandy loams or silt loams with indistinct profile development, friable subsoil, and good internal drainage.

	
	
	Poor:


	Heavy clay soils or eroded soils with clay subsoil at or near the soil surface.


Loblolly Pine (Pinus taeda)
Loblolly pine is the leading commercial timber species in the Southern United States.  A mature tree can reach a height of 90-110 feet and 24 to 30 inches in diameter.  Loblolly Pine is a major source of lumber and provides a large percentage of the wood used for paper.

Pine tip moth can be a problem in young stands, damaging the terminal shoot growth.  Older trees are not seriously damaged by this pest.  Pine bark beetles cause extensive damage to weak, overcrowded, slow-growing stands.  Good management practices reduce the risk of pine beetle attacks.

RR3 Loblolly:  This variety was available for the first time in 2004-05.  They are third-cycle seedlings combining rust resistance and fast growth.  These seedlings receive 63% less infection than unimproved loblolly.  They will yield an estimated 21% more volume at rotation age.

Rust Resistant Loblolly:  These second-cycle seedlings are derived from trees selected for resistance to fusiform rust infection.  Fast growth is a secondary consideration.  These seedlings show 50% less infection than unimproved seedlings.  Some growth improvements can be expected.

Livingston Parish Loblolly:  Livingston Parish, LA is known to produce fast-growing, rust resistant planting stock suitable for GA’s upper coastal plain.

Improved Loblolly:  These are first-cycle seedlings.  Piedmont loblolly will provide some growth improvement in the northern part of the state.  Coastal loblolly should be planted in South Georgia and will yield 10-12% more volume and significant rust resistance.

Slash Pine (Pinus elliottii)
Mature trees can reach 60 – 100 feet in height and averages 2 feet in diameter.  In virgin forests the species was found on low sites with an abundance of moisture because of its relative sensitivity to fire.  With the advent of fire control slash pine has invaded drier sites.  It quickly seeds disturbed sites and its rapid juvenile growth make it very aggressive on abandoned land.  Slash pine is a valuable source of wood for the timber and pulp industries and its copious gum production is valued in the naval stores industry.

Premium Slash Pine:  These are 2-cycle seed orchard selections.  Fast growth and resistance to fusiform rust combine to provide 29% more volume than unimproved sources.  Premium Slash is recommended for the entire natural range of slash pine.

Rust Resistant Slash Pine:  Selected for their high resistance to fusiform rust.  Rapid growth is a secondary consideration in this variety.  They show 50% less infection than unimproved seedlings.  Well-suited for sites where fusiform rust is known to be severe.

High Gum Slash Pine:  Produces twice as much gum as wild sources.  Grows well and is moderately resistant to fusiform rsut.

Improved Slash Pine:  These are first cycle selections which provide an economical alternative for South Georgia plantings.  They grow faster than unimproved sources and have some rust resistance.

Longleaf Pine (Pinus palustris)

Longleaf is perhaps the most distinctive of the southern yellow pines. Its long, clear bole, open crown, long needles clustered at the ends of the branchlets, and large silvery buds identify longleaf from a distance. It is a medium to large tree, 80-120 feet in height and 24-30 inches in diameter. It grows best on deep, well-drained, acid, sandy soils, although it can tolerate a variety of sites. Longleaf pine is very intolerant of shade. Its first few years are characterized by little or no above ground growth. A dense tuft of needles is all that appears above the soil surface. This "grass stage" continues until the root system is sufficiently established to support rapid above ground growth. Trees in the grass stage are surprisingly resistant to fire damage, as are the thick-barked mature trees. Longleaf produces valuable lumber and is one of the two species with major roles in the naval stores industry.

Shortleaf Pine (Pinus echinata)

Shortleaf pine grows naturally in the mountains, piedmont, and upper coastal plain. It reaches an average height of 80-100 feet and 2-3 feet in diameter. It has a clear, well-formed bole, and a small narrowly pyramidal crown. It is generally found on dry upland soils which are neither highly acidic nor strongly alkaline. The species may be less tolerant than loblolly pine, but young trees will endure suppression for many years and yet respond quickly to release. Shortleaf pine is considered slower growing than the other southern pines, and is generally disfavored where other pines are well adapted. It is the most common species regenerated in the northern and western parts of its range and is a valuable timber and pulp species. Shortleaf pine seeds are eaten by squirrels and birds and very mature trees with red heart disease are favored nesting sites for the red-cockaded woodpecker.

Virginia Pine (Pinus virginiana)   
A small to medium sized tree that reaches 40-70 feet in height and 12-18 inches in diameter. Virginia pine grows naturally in the upper piedmont and lower elevations of the Appalachian Mountains. Though it occurs on a wide variety of sites, from heavy clays to dry rocky soils, its best development occurs on well-drained loams. It grows poorly on sandy soils. Virginia pine has a shallow root system and is susceptible to wind throw and damage from ice and snow. The species is valued as a source of pulp and its seeds are eaten by birds, squirrels, and other wildlife. Its growth is inferior to the other southern pines and it should not be planted commercially below the upper piedmont. The branches of virginia pine commonly extend to the ground making it valuable as a Christmas tree, and, at close spacing, it makes an excellent hedge or screen.

Table 2 provides a quick comparison of traits of the major southern pines.
Table 2. Pine Species Trait Comparison

	Trait
	Pine Species Ranking (High - 4, Low - 1)

	
	Loblolly
	Slash
	Longleaf
	Shortleaf

	Fusiform Rust Resistance/Tolerance
	3
	2
	4
	4

	Susceptibility to Southern Pine Beetle
	3
	2
	1
	4

	Susceptibility to Littleleaf Disease
	3
	3
	1
	4

	Drought Resistance
	2
	1
	3
	2

	Cold Tolerance
	3
	1
	2
	4

	Resistance to Ice Damage
	3
	1
	2
	4

	Tolerance to Poor Drainage
	3
	4
	2
	2

	Fertility Requirement
	4
	3
	2
	2

	Resistance to Stand Stagnation
	2
	1
	2
	3


The selection of the proper species for regeneration of your land determines not only the success of your planting job but the quality and value of your timber when harvested. Consideration must be given to both the general geographic region and the soil drainage properties. Loblolly pine is well adapted to a variety of sites and is 

more tolerant of competition than Slash or Longleaf. 

Pine Species – Site Relationships

	Geographic Region
	Poorly Drained Sites
	Moderately Drained Sites
	Dry Sites

	Mountains
	
	White Pine

Shortleaf Pine
	Virginia Pine

Shortleaf Pine

	Piedmont
	Loblolly Pine
	Loblolly Pine
	Loblolly Pine

Shortleaf Pine

Sand Pine

	Coastal Plain
	Loblolly Pine

Slash Pine on beds
	Slash Pine

Loblolly Pine
	Longleaf Pine
Sand Pine


5.
Discuss the growing habits of each species.  Have students compose a comparison chart for these factors: shade tolerance, fire resistance, disease resistance, growth potential.  
6.
Discuss products that are possible at harvest for various species.

A.
Posts
B.
Pulpwood

C.
Whole Tree Chips

D.
Chip-n-Saw

E.
Sawtimber

F.
Poles
7.
Visit stands of timber (slash, loblolly, longleaf).  Note if natural or planted stands.  Discuss natural section.
8. Have Farm Service Agency bring in soil map(s) and discuss soil types and how tree growth is affected.  Site index.
6.2.1

Map of Georgia
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Summary

Review the site index and various species comparison of growth potential.  It is important to plant the proper species and select the appropriate site for maximum growth and yield.

Evaluation
Written test
Individual Learning Activity

Lesson:
Site and Species Selection
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.
Select the proper species for different geographic regions.

3. Select the proper species and site for maximum growth and yield.

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

1.
Select the proper species for different geographic regions.

4. Select the proper species and site for maximum growth and yield.
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:
Site and Species Selection
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.
Select the proper species for different geographic regions.

2. Select the proper species and site for maximum growth and yield.

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 makes different plant species better suited for certain regions?
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