LESSON VI

REFORESTATION 

UNIT 


Forestry is Georgia's No. 1 industry generating around 8.5 billion dollars

OBJECTIVE:
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.

SPECIFIC
OBJECTIVES: The student will be able to:

1. Discuss the various methods of regeneration.

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

3. Identify the procedure to follow in ordering seedlings and the number of seedlings to order. 

4. Handle and store seedlings properly. 

5. Properly planting procedures for successful regeneration of land. 

6. Evaluate planted stand to determine the success of regeneration activity.

 7. Discuss hardwood regeneration at the present time in Georgia.

OBJECTIVE I.
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 clearcut 

(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 seedtree, shelterwood and all

age management. 

A. Seedtree - 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. 

B. 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 understory 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. 

C. 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 understory of the stand.

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 require 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 plantable. 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. Direct seeding has been used in varying degrees over the last 25 years. The advent of genetically improved seed with it increased cost and value has not helped direct seeding. You just can't afford putting these expensive seed out in mass amounts without the benefit being able to control stocking and spacing at the much higher risk you have of getting a good stand established on the first try. As with planting you must have a site that allows the seed to reach mineral soils. The seed must be treated to prevent rodents and birds from eating them. The same weather conditions that hurt seedtree regeneration such as drought, and extreme wet weather can wipe out your direct seeding. In general this method is best suited for areas that cannot be economically regenerated any other way.

OBJECTIVE II.
 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 
Virginia pine

Shortleaf pine
Shortleaf pine

Piedmont 
Loblolly 
Loblolly 
Loblolly, Shortleaf, or 

Sand pine

Coastal Plain 
Loblolly or 
Slash 
Longleaf or 

Slash on beds 
Loblolly 
Choctawhatchee Sand pine

OBJECTIVE III.
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. The next question you must answer is how many trees will be needed and the location and time they should be delivered.

Two main things to be determined are; how many acres are you going to plant and what spacing will you use. 

A. Acres to plant should be determined by actual field measurement, estimates from maps, aerial photos or other records. 

B. 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. To determine the number of seedlings required for any spacing you can use the following formula: Multiply desired spacing in feet and divide that product into the number of square feet in an acre. 

Example: Seedling needed to plant one acre at a spacing of 6' X 12' feet 

6 X 12 = 72

43,560 square feet per acre 

43,560  72 = 605 Seedlings/Acre 

To be on the safe side make a 10% allowance for cull seedlings that are too small or large to plant. With the 10% added, round off to the nearest even 1000 seedlings. 

OBJECTIVE IV.
Planting season in Georgia generally runs from early November till the middle of March. The optimum planting period is December to mid February. Some planting in early November is done to get historically wet areas planted or because of the large number of acres to be planted you need the extended time. Early planting before cold weather occurs can kill seedlings if they have not hardened-off while still in the nursery beds. Hardening-off is a physiological process where seedlings become acclimated to colder temperatures by reaching a stage of dormancy where active growth is temporarily suspended. To insure success of your planting program be sure the seedlings you get are hardened-off. If you have large areas to plant or anticipate possible delays during planting, you should arrange with the nursery to split shipments of seedlings to keep storage and handling to a minimum.

Some nurseries bale seedling in moss. Seedlings packaged in this manner can be kept up to two weeks without reducing the quality of the seedling drastically. It is absolutely necessary that moss baled trees be watered regularly, everyday or two, to keep the seedlings in good condition. If seedlings are going to be held longer than two weeks, they should be heeled-in. The trees are taken out of the bales and the roots are placed in a shallow trench at the same depth as they grew in the nursery. They are then covered with dirt which must be kept moist as long as they are heeled-in. Seedlings baled in moss or heeled-in should be kept in water or wet moss on the planting machine or in the bucket when hand planting. Many nurseries have started dipping seedling roots in a clay slurry before they are baled. These LESSON VII.   seedlings may be kept in the bales for three weeks when stored in a cool, well ventilated place. You should not water clay dipped seedling. This washes off the moisture holding layer of clay on the roots. During planting, clay coated seedlings need not be kept in water if planted promptly. Open bundles of clay dipped seedlings should be kept in a cool, shady place till they are planted. Do not leave clay dipped seedling roots exposed to the hot sun. It has also been found that clay dipped seedlings seem to be able to stand drought periods better than other seedlings.

Seedlings packaged in sealed bags may be kept up to two weeks if bags are kept sealed and they are stored in shade protected from the sun, rain, and cold. They should be placed in water on the planting machine as well as the hand planters bucket. As with the moss baled trees, the sealed bag trees should be heeled-in if it will be longer than two weeks before they are planted. If seedlings are frozen they should be allowed to thaw out before they are planted. Do not try to plant when the ground is frozen. 

Proper seedling storage must be provided prior to planting to maintain seedling quality. It is always best to plant seedlings as soon as possible after they have been lifted. The following procedures will help to maintain good seedling quality. 

1. Protect the seedlings from direct sun, high temperatures, and freezing temperatures. 

2. Provide cool, shaded conditions when transporting seedlings. 

3. Avoid exposing open ended bales to the wind to prevent drying out. 

4. Do not stack bales without providing ventilation space between the bales. 

5. Allow excess water to drain from bales to prevent souring and root decay. 

6. Do not stack bales or bags over two inches high to prevent crushing. 

7. At temperatures of 40F to 50F for several days the vigor of sealed bag or boxed seedlings is reduced. 

8. Let frozen seedling completely thaw before planting. Longleaf seedlings are likely to be killed if frozen. 
9. Heeled-in seedlings should be lifted and planted before root growth begins. 

10. Carry only as many seedlings to the field as you can plant in a day.

OBJECTIVE V.
The key to successful planting is the ability of the root system of the newly planted seedling to quickly begin taking up water and nutrients from the soil. Delay planting on dry soils or excessively wet soils because the seedlings cannot take up moisture if the soil is to dry or oxygen in very wet soils.

Depending on site conditions you have two options you can use to plant your trees. 

1. Hand Planting - A good crew can average planting 1000 seedlings per man day. Most hand planters use a dibble bar which has a blade at least four inches wide and 10 inches long. Seedlings can be carried in buckets or planting bags, seedlings should be kept moist while in these containers. Do Not allow planters to carry seedlings in hand while planting, as seedlings dry out. 

Someone should supervise the planting operation making sure the trees are handled and planted correctly as well as properly spaced. (See illustration at the end of the lesson.) 

2. Machine Planting - Under normal conditions a machine planting crew can plant 8,000 to 10,000 or more seedlings per day. The majority of the planting machines today operate with a manual system, where seedlings are placed into the trench by hand. Automated systems, where seedlings are placed in "fingers" which then place the seedling into the trench are used occasionally. Seedlings should be checked to be sure they are being planted straight, at the correct depth and spacing, as well as that the packer wheels are properly adjusted to pack the trench from top to bottom. L-Rooting can occur in machine planting if the machines are operated too fast. 

Optimum planting conditions are when temperatures are between 35F to 60F with relative humidity greater than 40 percent and wind speeds less than 10 mph. Seedlings other than clay dipped should be kept moist on the planting machine at all times. 

OBJECTIVE VI.
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.

OBJECTIVE VII
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
A. Well drained, deep rich
Sycamore, Sweetgum, Cottonwood 

            (river terrace)                                      Ash, Water-Willow Oak, Red Oak

B. Heavy, somewhat wet clays
Sweetgum, Ash, Water-Willow Oak 

(mineral soils)

C. Permanently wet soils 
-- 

with clay base (muck or peat) 

D. Deep sand 
--

E. Shallow, sandy, loamy soils
Sycamore, Sweetgum, Ash 

over clay base (over 6" topsoil)

Piedmont
A. Loamy, clayey, red, droughty (eroded)

B. Upland slopes & ridges; 
Sycamore, Sweetgums, Red Oaks, Yellow Poplar

deep, loamy soil (little erosion) 


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

D. Major River bottoms (river terraces)
Sycamore, Sweetgum, Ash, Water-Willow Oak, Red Oaks

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.

ACTIVITIES
1. Field trip to nearest tree nursery.

2. Field trip to observe planted sites, natural regeneration, etc.

3. Determine the area to be planted on the school forest.

4. Figure out the number of seedlings you will need to plant the school forest area.

5. Give each student actual experience in planting seedlings by hand and machine, if possible.

6. Have students make an evaluation of the planting job and check on the survival rate.

7. Observe different types of site preparation being used in your county.

8. Construct a dibble or planting bar in the agriculture mechanics laboratory.

REFERENCES:
1. Forests and Forestry - Textbook

2. Regenerating Southern Pine in Georgia By: David J. Moorhead Extension Forest Regeneration Specialist

3. Selecting and Planting Pine Seedlings, Bulletin 983, The Cooperative Extension Service, University of Georgia College of Agriculture

4. A Simplified Guide to Hardwood Management In the Southeast by: B. J. Zobel and C. B. Davey, School of Forest Resources, N. C. State University.

5. Video tape APlanting the Right Tree.@
6. ACare and Planting of Southern Pine Seedlings,@ Management Bulletin, USDA Forest Service, Southern Region, Atlanta, Ga. (404-347-2384).

7. Video tape A9 Lives of a Pine Seedling.@
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