Georgia Agriculture Education Curriculum


Course:
03.451

Forest Science I

Unit 6:
Reforestation
Lesson 1:
Regeneration Methods

GPS:
AG-FS-6-A Through AG-FS-6-F
Academic Standards:
ELA9SV1, ELA9LSV2, SCSh2, SCSh9
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
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
Teaching Procedure

Introduction and Mental Set


Obtain an x-ray of a Pine seed.  (Can be done at a local hospital).  Bring in x-ray film of viable, unviable and damaged seed for the students to see.  Bring in pine cones and have the students located the seeds. Forestry is Georgia's No. 1 industry generating around 8.5 billion dollars to the economy of the State each year. The primary reason our forest industry is first in the State stems from the fact Georgia has commercial timberland totaling 23.7 million acres, covering 64% of the State's area. Private non-industrial landowners control 68% of our forest land or approximately 16.1 million acres. About 85% of the income generated by our forest lands is derived from pine trees. Recent survey figures reveal that in some 60 counties throughout the State more pine is being cut than is growing annually. The problem is further compounded by the fact that 60% of the 312,000 acres harvested annually are inadequately regenerated. With this kind of cutting and regeneration Georgia's forest industry could be in jeopardy in the future. However, pine regeneration is neither a mystery nor hard to accomplish. It simply requires application of appropriate techniques and some advance planning. 

Seldom can "nature" alone be relied upon to adequately regenerate a pine stand. We have talked only about pine regeneration; however, you can also regenerate many of the hardwoods. The fact that at the present time it is not economical to artificially regenerate hardwoods along with the fact that most hardwood regenerate naturally quite well by sprouts and seeds, we will only touch lightly on hardwood regeneration.

Discussion

1.
Visit natural and artificially regenerated stands. 

Discuss differences between:

A.
Stocking rate

B.
Species

C.
Spacing

D.
Genetics
E.
Diseases, etc.
2.
Lead class discussion on advantages and disadvantages of artificial and natural regeneration.  Include topics:
A.
Cost

B.
Spacing

C.
Species

D.
Site
The two major types of forest regeneration are "Natural Regeneration" and "Artificial Regeneration." We find both of these types of regeneration being used in the Southeastern United States.  We will look at natural regeneration first discussing how it can be accomplished and advantages and disadvantages of this method.

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. 

3.
Pass out Handout 6-1.  Life cycle of a gymnosperm.

4.
 Discuss artificial reforestation by use of seed verses seedlings.
Artificial regeneration can be accomplished two ways, by planting seedlings or direct seeding the area to be regenerated. The majority of the sites in the southeast are regenerated by planting.

Both of these methods require careful site evaluation to determine the appropriate species to plant or direct seed. You should be sure the seed for the seedlings or direct seeding are from an approved geographical source for your region. General artificial regeneration requires more intensive site preparation work. Most southern pine regeneration is accomplished by planting seedlings. The factors that make planting the most used method of regeneration are: 

(1) control of spacing and stocking 

(2) use of genetically improved seedlings

(3) disease resistant seedlings 

(4) allows for change in species composition where desirable

Since planting generally follows a harvest cut, it is necessary to use both fire and site preparation to make the site plant able. In recent years the use of chemicals to reduce ground cover can greatly aid planting. The most important aspect of planting is seedling quality. A quality seedling is disease free, single stemmed seedling with a root collar diameter of at least 1/8 inch, the root system should be well developed and 6 to 8 inch long to facilitate planting. Tops should be no more than 14" inches tall and be in balance with the root system.

Consider using direct seeding for sites that are difficult to plant or regenerate naturally because of limitations in access, topography, drainage or lack of a suitable seed source. Successful direct seeding depends on quality seed, adequate preparation to control competition and to expose a mineral soil seedbed and favorable weather conditions. Avoid 
direct seeding on droughty soils, steep terrain where seed may wash from slopes and sites where germinating seed may be covered by water.

Obtain seed from reputable sources in the geographic region where they will be planted. Loblolly, shortleaf and slash pine seed should be stratified to improve germination and commercially treated with repellents to protect against seed-eating predators. Sow these species in the spring. Freshly-collected longleaf seed (treated with repellents) can be sown in the fall or in early spring. Stratification may benefit germination of stored seed.

On small acreage cyclone seeders are used to broadcast seed in strips. By removing litter and dropping seeds on bare mineral soil, individual spots can be hand seeded. Tractor mounted row-seeders sow seed in rows that helps control stocking and spacing. Large acreages are most efficiently seeded using fixed-wing aircraft or helicopters. Combine several local tracts so a contractor can reduce costs by aerially seeding them in one operation.

5.
Students read section in Forests and Forestry, pages 153-155 Seed Tree and Shelterwood Cutting.  

Class discussion of differences in regeneration Methods.  Topics to include: 

A.
Site

B.
Species

C.
Age

D.
Timing
6.
List methods of Natural Regeneration.  

Discussion points to consider when selecting seed tree, shelterwood or 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.

7.
Use a shop fan and several species of pine seeds with wings still attached.  

Compare scatter results of different species.

8.
Students conduct germination tests on pine seeds.  

Plant seeds in classroom in containers to determine germination rates and times on Slash and Loblolly.
9.
Students x-ray pine seeds at a local hospital.  

Find viable seeds, empty seed coats, and damaged seeds.
Plant seeds indicated as damaged.  Check germination rate.

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
[image: image1.png]Matize

o e
Sdcnt
(detived from
[
Ngupoe
o -
(vvew‘w Food teserves Tt Y
Spowplyte)  (Eametpiyts o)
~_ R———
-~ — Actegonion
Dischasged Eeg

cpammgclus Getminatng L Hapboid
ey pollan B Dipbid




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.
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