LESSON VIII


SILVICULTURAL PRACTICES
FOR HIGH SCHOOL STUDENTS

UNIT 

OBJECTIVES: 
Students completing this lesson will have a basic understanding of the application of various silvicultural treatments, principally cutting practices, to forest stands to increase their productivity.

SPECIFIC 

OBJECTIVES: 
1. Know what silviculture is and how it can be used to best manage a stand of timber.

2. Practices used in silvicultural treatments to obtain increased productivity of timber stands.

3. What must be done to determine the silvicultural treatments needed in a specific stand of timber.

4. Silvicultural practices that impact the final harvest cut of the timber stand.

OBJECTIVE I.
Silviculture is the application of various treatments such as; tree planting, pruning, intermediate cuttings and harvest cuts. The forest manager must analyze each timber stand for the biological and economic factors that bear up on it, and then devise the silvicultural practices which will best meet their management objectives. Factors that must be considered in selection of silvicultural treatments to meet your management objectives for:

1. Timber production - Practices would be selected to produce the highest value products as well as volume that was feasible for the site and available markets.

2. Timber production and wildlife habitat - Silviculture practices need to be aimed at the highest return possible and still accomplish both goals in a profitable manner.

3. Timber production and watershed protection - Areas adjacent to streams, ponds or lakes require special management in forestry operations.

Georgia's Best Management Practices (BMPs) require that you avoid the following practices:

a. Using wheeled or tracked vehicles of any kind. 

b. Leaving trees or tops in water.

c. Roads or trails of any kind, unless absolutely necessary.

d. Fire.

e. Any type of mechanical site preparation or machine planting.

f. Portable sawmill and log decks.

g. Aerial application of any pesticides or herbicides.

See Fig. 1 for Streamside Management Zones and their widths by Region.

4. Timber production and recreation areas - Any type silvicultural treatment in this type management system would require very careful consideration in order to keep from making either the timber production or recreation activities unprofitable.

Always keep in mind that the practice of silviculture is tailored to each forest stand.

OBJECTIVE II.
Cutting operations are both the principal and most beneficial silvicultural treatments used in the southeast. The southeast is being the major timber producing area in the United States, the majority of our timber is managed for maximum production. Intermediate cuttings are the cutting of timber at any time from the reproduction stage to timber maturity or final harvest. The period from the time the stand is established until the final harvest cut is made is termed the rotation. Intermediate cuts are made with the following objectives in mind:

1. Improvement of the existing stand.

2. Regulation of tree and stand growth.

3. Early financial returns.

4. Reduction of conditions favorable to insects and diseases.

5. To create conditions favorable to reproduction.

Thinning - A form of intermediate cutting in young stands of trees which is done to improve the yield of the stand at final harvest and also provide the owner an early financial return. The objective is to leave the better trees so that future growth is concentrated on the higher value stems and to utilize, to the best financial advantages, all the merchantable material produced by the stand during 

FIGURE 1: Streamside Management Zones and Their Widths by Region
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its rotation.

Some of the many techniques developed for thinning are:

1. Low thinning - Taking out overtopped and small trees in the understory.

2. Crown thinning - Removing trees from the middle and upper levels, opening the canopy for maximum growth of dominant and some co-dominant trees in the stand.

3. Selection thinning - Removes the dominant trees to concentrate growth on the lower crown classes. This is a form of high grading the stand. Not recommended unless immediate income is top priority.

4. Mechanical thinning - This type thinning is based on spacing along with little or no regard for tree vigor, form or position in the tree canopy. The two methods most often used are row thinning or fixed intervals of strips cut throughout the stand. Shortages of labor for thinning has forced the forest industry to use more machines. Row thinning by machines increase efficiency to a suitable level. Limited row thinning can yield good returns to the owner, leave sufficient volume of the better trees for future growth, and still permit the logger to fully utilize modern machine harvesting equipment.

Cleaning - Treatments in young stands not past the sapling stage. The reason for cleaning is to free the desired species from competition by regulating the composition of mixed stands. 

Some of the methods used to make cleaning are:

1. Prescribed burning - Using fire under very closely controlled conditions is the most economical tool used in cleaning a young pine stand.

2. Cuttings - Removing the undesirable trees by cutting. 

3. Basal spraying - A very selective and reliable method but an expensive one for cleaning.

4. Foliage spraying - Spraying hardwoods with herbicides is effective for broadcast control methods and is widely used by landowners.

Liberation cuttings are used to free young stands, up to sapling size from competition of older, overtopping, individual trees. 

This can be accomplished by:

1. Girdling - By cutting through the bark and cambium layer to kill the stem and leave it standing in place.

2. Basal spraying - Around the stump with herbicides. Large trees are most effectively controlled by techniques in which the herbicide is applied or injected into incisions in the bark.

Improvement cuttings are another method of intermediate cutting to stands larger than saplings. They are done to improve stand competition, quality, condition or form by removing inferior trees.

These types of cuttings are improvement cuts:

1. Sanitation cut - Removing trees infested with insects or attacked by disease.

2. Salvage cut - Remove trees that are dead or damaged by insects, disease, wind, lightning, and various other factors.

3. Pruning is the removal of side branches from standing trees in order to produce knot-free lumber from logs of higher quality. Not more than one-third of the tree crown should be removed.

OBJECTIVE III.
Several techniques are used to determine the silvicultural treatment best suited for your timber stand. Live crown ratio is generally considered the best indicator of the condition of the timber stand in relation to the optimum growth and financial returns to the owner.

1. Pine stands, sapling - size, or larger trees should have live crown length of about one-third of their total height for a proper growth ratio.

2. Overcrowding may cause the crown to recede to one-fourth or even less of the total tree height. This stand must be thinned to get optimum growth in the stand.

3. Taking increment boring is an effective way to determine the tree's growth rate. A reduction in the width of the annual rings indicates a need for thinning.

4. Basal area provides an excellent indicator of the degree of stocking in a stand and the need and extent of thinning required. If the objective is to increase diameter growth without sacrificing cubic volume growth, a basal area range may be from 60 square feet to 125 square feet in most pine stands. 

The general tendency for forest managers is to thin timber stands too lightly. By checking basal area with a wedge prism during the marking operation one will have a ready measure to determine if the thinning is too light or too heavy.

OBJECTIVE IV.
Harvest cutting is the silvicultural practice involving:

1. Removal of the mature timber.

2. Establishment of reproduction.

3. Supplementary treatments of the timber-growing site to develop favorable conditions for seedling growth. 

There are a variety of methods involved in harvest-cutting timber.

These methods include:

1. Clear cutting - Is the method used to virtually cut all the trees in the stand. In recent years, the term "clear cut and plant@ has become synonymous with clear cutting  in the past, clear cutting was carried out in mature or overmature stands of timber. In recent years, it has been applied to much younger timber (age 30 years or less) because of high interest rates as well as good markets for smaller trees in the paper industry. When clear cutting is used, artificial regeneration has been used as the primary method of establishing a new stand. In some situations clear cutting strips or patches, depending on natural regeneration from trees adjacent to the area, have been depended on to establish the new stand.

2. Seed tree cutting is a form of clear cutting, except 4 - 10 trees are left suitably dispersed throughout the harvest area to provide for reproduction.

3. Shelterwood cutting is a harvest cutting method whereby only a portion of the stand is cut so the remaining trees can reseed the area. This type cutting can be done in one stage leaving 25 - 50 trees or more per acre to supply seed for regeneration. Sometimes as many as three cutting stages are used in the shelterwood cut. A preparatory cut is made first, followed by a seed cutting and then a final harvest cut.

4. Selection cutting is a complex method of cutting and removing individual trees throughout the stand based upon maturity, growth rate, diameter and vigor. This is the only system that results in uneven age stands. If properly administered, holding the cut to the annual growth rate will result in a sustained yield harvest. This system has been used successfully in Loblolly pine stands but has not been able to shed the stigma of being a high-grade cutting treatment to the stand.

ACTIVITIES
1. Field Trip to school forest or other nearby stand of timber to:

a. Check growth rate by taking core samples with an increment borer.

b. Measure percentage of living crown on trees in the stand (live crown ratio).

c. Determine basal area at several different points in the stand.

2. Determine an area to cut and prescribe the type cut you need to make.

3. Select a well stocked stand and tag the trees you would cut or leave if you made:

a. Thinning 

b. Shelterwood cut

c. Seedtree cut

d. Selective cut
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4. "Recommended Best Management Practices for Forestry in Georgia" by Georgia Forestry Commission
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