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Course:
AG-FS-03.451


Forest Science 

Unit 6:
Reforestation
Lesson 3:
Seedling Procurement and Care

Georgia Performance Standards:
AG-FS-6(c-f) 

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

2. Calculate acres to be planted.

3. Determine the spacing and number of seedlings.

4. Identify the procedure to follow when ordering seedlings.

5. Identify practices to protect seedlings before planting.

6. Identify planting procedures for properly planting a pine seedling.

Teaching Time: 10 hours
Grades: 9-12

Essential Question: How are seedlings planted?
Unit Understandings, Themes, and Concepts:

Students will learn the proper techniques for planting seedlings.
Primary Learning Goals:

Students will be able to properly plant seedlings.

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/ 
Longleaf Alliance web-site, www.longleafalliance.org
Georgia Ag. Ed. Power Point: Reforestation_Planting_Techniques_and_Evaluation.ppt

Georgia Ag. Ed. Power Point: Reforestation_Seedling_Procurement_and_Care.ppt
Mississippi State University Extension Service. Planting Southern Pines-A Guide to Species Selection and Planting Techniques. Publication 1776.

International Forest Company.  Longleaf Pine Seed Transfer Guidelines.

Holland, Rolfe (1997). Forests and Forestry.  Interstate. 

Materials and Equipment:

Measuring wheel

Calculators

Aerial photograph of local foresting plot

Measuring scale

GFC seedling application (one for each student)

Video tape - The 9 Lives of the Pine Seedlings from Georgia Forestry Commission

Seedling Care and Planting Instructions - GFC handout. 

PowerPoints: 

Web Resources: 

Georgia Performance Standards: 

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

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

View video tape The 9 Lives of the Pine Seedling.
Once species selection has been made, order your seedling from the nursery. Plan well ahead of time allowing for both, time to do site preparation work and insure that the seedlings are available. Most nurseries start taking seedling orders in mid-summer. Order as early as you can to be sure you get your seedlings.
Discussion
1.
Once the species has been decided upon, order the seedlings from either a state or private nursery.  Plan ahead to allow for adequate time for site preparation and to insure availability of seedlings.  The Georgia Forestry Commission begins taking applications for seedling orders on July 1 for the following planting season.  
Several decisions must be made before ordering seedlings, such as number of seedlings and delivery date.  The following steps will help determine the number of seedlings to order.

2.
Determine the Acreage - Acres to plant should be determined by actual field measurement, estimates from maps, aerial photos or other records. 

3.
Determine the Spading of Seedlings - Most pine plantations are established with 600 to 700 seedlings per acre. A landowner may plant more or less depending on his objective. Keep in mind that many of the federal assistance programs require at least 600 well planted seedlings per acre.  Research has proved that 600 to 700 planted trees per acre is best for landowners that are managing for multiple products, such as pulpwood, chip-n-saw, sawtimber, and poles.  Seedlings are planted at different spacings to achieve the desired density.  Wider spacing is sometimes used for better stand access for fire control and harvesting equipment.  Table 3 compares various spacings to the number of seedlings per acre.

4.
Determine the number of seedlings required for any spacing by using this formula:  43560/desired spacing = number of seedlings per acre 

Number of acres to be planted X number of seedlings = total number of seedlings

a.
Multiply desired spacing in feet and divide that product into the number of square feet per acre.

b.
For example, how many seedlings would be needed to plant 12 acres with a spacing of 6 X 12 feet?


6 feet X 12 feet = 72 square feet                                                                                                                                                                                                                                                                           

43560 square feet per acre / 72 square feet = 605 seedlings per acre



605 X 12 = 7260 total seedlings needed

c.
Making allowance for cull seedlings.  Often times some seedlings will have to be culled because they are too small or damaged during shipping.  A 10% cull factor is usually used and is added to the total number of seedlings needed.  Determining a 10% cull factor for the above problem.


10% cull factor:  7260 total seedlings X .10 = 726



726 + 7260 = 7986 seedlings needed to plant

Note:  The number to be ordered should be rounded up to the nearest whole thousand because seedlings are shipped in bundles of one thousand.

8000 seedlings should be ordered.
Table 3.  Seedlings Per Acre by Spacing

	Spacing (feet)
	Number of
Seedlings
	 
	Spacing (feet)
	Number of
Seedlings

	6 X 8
	907
	 
	8 X 9 
	605

	6 X 9
	806
	 
	8 X 10
	544

	6 X 10
	726
	 
	8 X 11
	495

	6 X 11
	660
	 
	8 X 12
	453

	6 X 12
	605
	 
	9 X 9
	537

	7 X 7
	888
	 
	9 X 10
	484

	7 X 8
	777
	 
	9 X 11
	436

	7 X 9
	691
	 
	9 X 12
	403

	7 X 10
	622
	 
	10 X 10
	435

	7 X 11
	565
	 
	10 X 11
	396

	7 X 12
	518
	 
	10 X 12
	363

	8 X 8
	680
	 
	 
	 


5.
Have a GFC forest ranger as guest lecturer to discuss ordering seedlings.

6.
Have a seedling application from GFC for each student to put in notebooks.

7.
What factors should be considered in regard to seedling care?  

A.
Planting Season

1.
Plant seedlings within a 2-week period of receiving them.


2.
Plant when soil is moist.

3.
Plant bare-root seedlings during cooler temperatures as they are more conductive to seedling survival and healthy growth.  This is usually after November 1 if soil moisture is plentiful – optimum time is December 1 to March 1.

4.
Containerized seedlings can be planted as early as October if soil moisture is adequate.

B.
Seedling Storage and Care

1.
Seedlings are often packed in open-end bales, kraft-polyethylene line (K-P) bags, and wax-coated boxes to protect seedlings during transport and storage.
2.
Proper storage conditions must be provided before planting to maintain seedling quality.

3.
Plant seedlings as soon as possible after lifting.

4.
DO NOT STORE nondormant seedlings lifted early of late in the planting season; plant them immediately.

5.
Plant bareroot longleaf seedlings within 1 week of lifting.

6.
Protect Seedlings from:

a.
Direct Sunlight – Seedlings should be transported under a light colored tarp if hauled during the day.  It is best to arrange transportation at night if long-distance hauling is required.  Allow for ventilation under the tarp and around the seedlings to prevent heat buildup.  There should be at least 12” of air space between the tarp and the top of the bag, box or bale.

b.
High Temperatures – Temperatures above 80°F causes a mold to develop on the seedling roots, initiating decay.  This mold may be detected by the presence of fungal hyphae (spider-web-like strands around the seedling roots) and a musty smell when the package is opened.

c.
Freezing Temperatures – If seedlings freeze, let them thaw out before attempting to separate and plant.  Frozen seedlings can be immersed in cool water for short periods of time to speed thawing.  DO NOT soak them for more than 1 hour.  Freeze damaged root systems will appear limp and discolored, and the root tips will fall off when handled.  Discard freeze damaged seedlings.  Longleaf seedlings are likely to be killed if frozen.

d.
Wind – To prevent water loss from open-end bales, avoid exposing the bales to wind during transport.

e.
Do not transport seedlings in truck beds containing fertilizer, chemicals or fuel residues.

7.
Cold-storage facilities – Dormant seedlings packaged in bales, bags or boxes can be kept for 8 – 12 weeks in cold storage at temperatures of 33°F to 36°F and a relative humidity between 85 and 95 percent.  Relative humidity is less important to bagged seedlings.  Baled seedlings may require periodic watering to prevent them from drying out during long storage times.  Excess water should be drained to prevent damage and decay.  Seedlings in K-P bags and boxes and clay dipped seedlings do not require extra water if the packages have not been opened.

8.
Shed Storage (Temperature Range from 38°F to 50°F) – Store the seedlings out of the wind and sun.  Baled seedlings can be stored for up to 8 weeks when watered every 2 to 3 days.  Seedlings in unopened bags and boxes should not be stored over 4 weeks without cold storage.  Bagged and boxed seedlings are damaged by the heat that builds up inside the containers through respiration.  The seedlings vigor is reduced as the temperature climbs.  If the temperature rises above 50°F in the storage shed, seedlings should be removed and planted within 3 to 5 days.

9.
Air Circulation – Bales, boxes and bags should not be stacked over 2 high without providing 2-4” of air spacers for air circulation and support to prevent crushing.

10.
Heeling Seedlings – Seedlings can be removed from their packages and placed in shallow shaded trenches.  The roots should be covered with moist soil and watered frequently.  Seedlings need to be removed from the trenches before active root growth begins.  Expanding white root tips indicate active root growth. 

C.
Grading Seedlings

1.
Seedlings should be graded before planting to eliminate ones that are too large or too small to be planted.  It also eliminates seedlings that have roots and stems that are broken, crushed, have bark missing, roots or needles stripped off, stem swellings indicating fusiform rust, or otherwise damaged.

2.
Seedlings can also be selected for particular planting sites.  Short, stout seedlings with dense fibrous root systems should be planted on sites with shallow, droughty soils.  Taller seedlings with well-developed root systems are preferred on sites with herbaceous weed competition that is uncontrolled.

3.
Seedlings should be graded in a cool, high humidity area protected from the sun and wind before they are taken to the field to be planted.  Dip the roots in water, clay, or one of the synthetic gel root dips to keep them from drying out.  Clay dipped seedlings can stand brief periods of exposure with minimal root damage.  Graded seedlings should be placed back in their original containers with sufficient moisture, or place them in buckets or tubs with water to keep them from drying out while transporting them to the field.  Seedlings should not sit in the water for more than 1 hour.

4.
Grading Standards – Stem length is less important than stem root-collar diameter and root system development.  

Keep Seedlings – Thick Sturdy stems 6 to 12 inches long, well developed root system 6 to 8 inches long with 5 to 7 or more lateral roots that are at least 3 inches long.

Cull Seedlings – Root systems less than 5 inches long and with less than 3 strong lateral roots.

5.
Root Pruning – Planting Crews should not prune roots during the planting operation.  This leads to the roots being stripped off and to poor survival.  If some seedlings have excessively long root systems, over 12 inches, pruning should be done with scissors, shears, hatchet or machete.  Make a single cut, removing as little of roots as necessary to keep the pruned root system in balance with the top. 

D.
Seeding Care in the Field 

1.
Take only as many seedlings to the planting site as can be planted in a day.

2.
Store seedlings in the shade at planting site.

3.
Open only package at a time for the planters.

4.
Planters should carry seedlings in bags or buckets.

5.
Never carry seedlings with their roots exposed while planting.

6.
Cover roots in the bag or bucket with moist material such as clay or synthetic gels

E.
Methods for transplanting pine seedlings

Planting Bareroot Seedlings

The key to successful planting is the ability of the root system of the newly planted seedling to begin quickly taking up water and nutrients. Seedlings should be planted in moist mineral soil where moisture is immediately available. 

Large open tracts are more suited for machine planting; small or irregularly shaped tracts, sites with minimal site preparation, and rocky terrain are more easily planted by hand.  Regardless of the planting method, plant seedlings at the correct spacing and depth so that the roots are not deformed and the soil is firmly packed around the roots.  This eliminates air pockets.

Planting Depth

Dibble bar and Hoedad blades should be 8” – 10” long.  A dibble bar or hoedad should not be used when the blade is less than 8 inches.  Seedlings should be planted to the depth of the planting bar.  Seedlings should be placed in the holes up to the root collar of the seedling.  Shallow planting holes results in early seedling mortality, particularly during spring and summer droughts.  Subsoiling breaks up hardpans and allows for deeper planting.  Improper planting depth can result in “J” or “L” rooting which causes slow seedling growth.

Hand Planting

A good hand-planter can average 1,000 seedlings per day in open sites.  Seedlings should be carried in a bucket or planter bag in the field.  Seedlings should be placed directly into the bag or bucket from the bale or bag.  The seedling’s roots should be dipped in a synthetic gel, covered with wet moss or some other material to keep the roots from drying out.  The seedlings should be removed from the bag one at a time after the dibble has been used to open the planting hole.  Two minutes of exposure to the wind or sun can kill a seedling.  Proper packing is necessary to eliminate air pockets around the roots.  If a seedling is planted correctly, the needles should break when pulled on with the thumb and forefinger after packing.
Planting using a Planting Bar or Dibble Bar
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Correct Dibble Planting Technique

1. Hold bar vertically and drive blade full length into soil. 

2. Pull handle toward you 4 or 5 inches then thrust in the opposite direction. 

3. Remove the dibble and push the seedling roots deep into the planting hole.  Pull the seedling back up so the root collar is flush with the ground line.  The seedling should not be twisted or spun into the planting hole.  Caution should be used to ensure no “J-rooting” occurs.

4. Place dibble several inches in front of the seedling and push the blade halfway in the soil.  Twist and push the handle forward to close the top of the slit to hold the seedling in place.

5. Push down to the full depth of the blade and pull back on the handle, closing the bottom of the planting hole, and then push forward to close the top, eliminating air pockets around the roots. 

6. Remove the dibble and tamp with "heel" to close second hole.

Planting Using a Hoedad or Mattock



Planting with Hoedad

1. Drive hoedad, mattock or pulaski into soil full length of blade. 

2. Place foot beside blade and lift handle. 

3. Draw handle backward slightly, place seedling in without removing hoedad. 

4. Remove hoedad and allow soil to fall back in place.  

5. Tamp seedling firmly in with foot heel.

Machine Planting

7,000 to 9,000 seedlings can be planted with a machine per day.  Seedlings are planted with machines using two systems:  a manual system, where the seedling is placed into a trench by hand, or an automated system, where seedlings are placed in “fingers” that then place the seedling into the planting trench.

Machine Planting Procedures

1. For Safety, tractor and tree planting machine should have protective canopies.

2. Correct tractor should be used with appropriate hp to pull planter.  Light duty planters pulled by wheeled tractors in old fields and cropland should be 20 to 100 hp.  Rough sites require the use of heavy duty planters pulled by larger tractors with 50 to 350 hp.

3. Hitch arms for 3 pt hitch planter should be same length to assure straight planting line.

4. Tractor should go no faster than 2 – 2 ½ mph.

5. Packer wheels should be adjusted out 4” – 5” for sandy soils and angled in 2”- 3” for clay soils.

6. Coulter should cut at least 9” deep.

7. Foot should open a 9” deep trench.

Planting Conditions

Environmental and site conditions should be carefully checked at planting time.  Planting seedlings on bright, sunny, windy days in dry soil can result in dead seedlings.  Dry soil is difficult to pack around the seedling.  When soils are too wet, especially clay soils, machine planting can result in soil compaction around the seedling and other site damage.

The best planting conditions are when the temperature is between 35°F and 60°F with the relative humidity greater than 40 percent and wind speeds less than 10 mph and adequate soil moisture.

If the temperature is between 70 and 80 with low humidity (less than 40%) and wind speeds above 10 mph, caution should be used when planting.  When these conditions exist, planting should be delayed until conditions improve or plant in the afternoon hours when seedlings will be exposed to less environmental stress.  DO NOT plant when the temperature is below 32°F or above 85°F.

Planting Container-Grown Seedlings

Seedlings grown in containers are becoming increasingly popular.  They were originally developed in the Scandinavian countries and Canada.  Container-grown seedlings offers the advantage of extending the planting season over bareroot seedlings.  Planting can begin in early October and extend into late spring and even summer if the soil moisture is available.  The protected root systems of container-grown seedlings reduce seedling damage associated with the lifting, storage, and planting of bareroot seedlings.

Site Preparation

1. Grasses or weeds should be chemically controlled before planting.

2. Old Fields and pastures should be subsoiled and scalped.

Storage 

1. Containerized seedlings should be stored in a well ventilated shaded area.

2. Seedlings should be planted within 1 week after delivery from nursery.
3. DO NOT allow seedlings to freeze.
4. Seedlings can be stored in cold storage between 33° and 40°F for up to one month.


5. Roots must remain moist during storage.  Water seedlings as needed to maintain root moisture.

Planting

1. Planting should occur as soon as possible after October 1 when adequate soil moisture is present.

2. Plant root plug even with ground level and never below ground level.  If the seedling bud is covered, it will die.
3. Leave ½” of root plug above ground to allow for soil settling if site has been scalped or plowed.

8.  Divide students into groups of two and let each group plant one

row of trees.  Allow students to dig up seedlings to check root

placement in holes.

9.  Discuss possible planting problems:

A.
J rooting

B.
Correct depth


C.
Closure of planting hole from bottom first to get air out of 


hole

10.  If possible, let students plant on a machine planter at plot or other site.

11.
Evaluating the planting
The next procedure you should follow in your planting operation is                   to evaluate the results. It is a good idea to go ahead and establish permanently marked points soon after you complete the planting operation. At each of these points you should take a plot 1/50 acre to 1/100 acre in size and determine the number of seedlings you have per acre. Generally your first survival check is made at the end of the first growing season. Seedlings are then counted and compared to the initial number of seedlings that were on the plot. On small planting areas you can get a good survival check by counting all the trees on a section or complete row and then divide the living trees counted by the total trees counted. If your survival check reveals that you have at least 300 seedlings per acre growing and they are well distributed over the area, you should not replant. Avoid interplanting unless replant seedlings are at least 20 feet from the original seedlings. The established plantation should be protected from fire, livestock, certain insects, and wildlife to get a maximum survival of the young seedlings.



12.
Regenerated hardwood areas

In general, most hardwood areas in the southeast are left to regenerate themselves. Since hardwood can be regenerated by seeds, sprouts, or seedlings you do have some options and ways to establish hardwood stands. The lack of hardwood regeneration  stems from such factors as:


a. long rotation age 


b. low stumpage prices 


c. poor quality due to sites 


d. uncertain land use policies 


e. sources for good seedlings 


f. hard to establish  


The following species of hardwood depending on soil types can be 
grown in the coastal plain and piedmont areas. 
	Coastal Plain
	

	Well drained, deep rich soil (river terrace)
	Sycamore, Sweetgum, Cottonwood, Ash, Water Oak, Willow Oak, Red Oaks

	Heavy, somewhat wet clays (mineral soils)
	Sweetgum, Ash. Water Oak, Willow Oak

	Permanently wet soils with clay base (muck or peat)
	None

	Deep sand
	None

	Shallow, sandy, loamy soils over clay base (over 6” topsoil)
	Sycamore, Sweetgum, Ash

	Piedmont
	

	Loamy, clayey, red, droughty (eroded)
	None

	Upland slopes and ridges; deep, loamy soil (little erosion)
	Sycamore, Sweetgum, Red Oaks, Yellow-Poplar

	Small bottoms (variable)
	Sycamore, Sweetgum, Ash, Water Oak, Willow Oak, Red Oaks

	Major River Bottoms
	Sycamore, Sweetgum, Ash, Water Oak,
Willow Oak, Red Oaks


Note - The species listed in this table are not the only species of hardwood that will grow on these sites. They are the major species that offer the best results.

Summary

Teacher reviews how to determine seedling needs, ordering procedure, and care of seedlings before planting.

Individual Learning Activity

Lesson:
Seedling Procurement and Care
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. Calculate acres to be planted.

2. Determine the spacing and number of seedlings.

3. Identify the procedure to follow when ordering seedlings.

4. Identify practices to protect seedlings before planting.

5. Identify planting procedures for properly planting a pine seedling.

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

1. Calculate acres to be planted.

2. Determine the spacing and number of seedlings.

3. Identify the procedure to follow when ordering seedlings.

4. Identify practices to protect seedlings before planting.

5. Identify planting procedures for properly planting a pine seedling.

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:
Seedling Procurement and Care
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. Calculate acres to be planted.

2. Determine the spacing and number of seedlings.

3. Identify the procedure to follow when ordering seedlings.

4. Identify practices to protect seedlings before planting.

5. Identify planting procedures for properly planting a pine seedling.

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.


Evaluation

 Written test
Teacher Notes
Essential Question: How are seedlings planted?
Vocabulary

Seedling

Dibble

Costal Plain
Piedmont
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