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The development of the southern pine forest can be directly traced

OBJECTIVE: 
to the history of fire in the area. Most people are more aware of the destructive effects of fire than benefits it has brought. We can no longer tolerate the destruction caused by wildfire but we are finding out that we must use prescribed burning or controlled fire if we are to maintain our pine stands. Heavy cultivation of agricultural field prevents establishment of pines and fire is less often used as a management tool. Consequently, more than half of the pine stands harvested now in Georgia and the South are returning to mixed pine-hardwood or low value hardwood stands. To maintain pine forests, slow hardwood invasion, and reduce the likelihood of destructive wildfire, fire must again be part of the management of Georgia's remaining pine areas. This lesson is designed to cover the techniques needed to use prescribed burning in managing and regenerating the pine stands throughout the State and the South.

FIX NO. 2

SPECIFIC 

1. The important uses of prescribed burning.

OBJECTIVES:
1. The primary conditions needed for the land manager to reach his desired              objective with prescribed burning.

3. Planning for a prescribed burn should be done well in advance to assure success. 

4. Conducting and evaluating your prescribed burn.

OBJECTIVE I.
Prescribed burning can be used to accomplish many things. We will cover the most important items that prescribed burning is used for. 

(a) Hazard Reduction -- Hazard reduction is the reduction and control of forest litter and undergrowth. Georgia has some 11,000 forest fires per year that burn more than 50,000 acres. Areas that have been prescribed burned every few years generally are immune to wildfire damage. Hazard reduction or fuel management is even more important in pine plantations because of the high investment required to establish them. Many plantations can be prescribed burned once they reach approximately 15 feet average height.

(b) Hardwood Control -- Hardwood and brush species, unlike pines, do not need open area or full sunlight to live they can invade southern pine forests. This unwanted growth prevents successful pine regeneration and even competes with large pines for nutrients and moisture. By using prescribed burns over a period of time most of the hardwoods 2" in diameter or under can be controlled. One or more of these burns should be a summer burn to get the best results. 

(c) Site Preparation -- In order to establish pines, bare soil and full sunlight is needed. Fire is the most economical tool that can be used to help provide these conditions. To establish a stand naturally a program of several prescribed burns is usually needed prior to harvest. This can reduce hardwood shade and competition and provide a suitable seedbed. We can greatly reduce the cost of mechanical or chemical site preparation when it is preceded by prescribed burning.

(d) Wildlife Habitat -- Wildlife habitat can be greatly improved by prescribed burning. The burn reduces predator cover, exposes hidden seeds and increases herb and legumes as well as producing fresh low browse. The proper size, frequency and season of burns, as well as other factors, are important in managing wildlife habitat. 

(e) Disease Control -- Prescribed burning is the only practical method of controlling Brown Spot Needle Blight. Generally, a later winter burn is recommended when 25% of seedlings two years or older are infected. The fire burns away the infected needles without killing the well protected bud. 

Reduction of litter in pine plantations also seems to reduce the incident of Fomes Annosus Root Rot. This disease is often found in winter thinned plantations growing on sandy soils. There is no known control for this disease once it get established. However prescribed burning and thinning during the worm months of the year seem to reduce the occurrence of this deadly disease.

 (f) Improved Accessibility -- Reducing the ground cover by prescribed burning improves accessibility and visibility for marking and cruising timber harvesting operations and other management and marketing activities. It can also improve recreational and aesthetic values and provide better access for hunters or bird watchers.

OBJECTIVE II.
The first and most important part of prescribed burning is to determine conditions that exist on and around the area you want to burn. Consider stand height, fuel conditions, weather, season

of the year and type of fire you will use. One should know how these conditions will affect the behavior of the fire and the desired objective. 

(a) Fuel Conditions -- Fuel conditions refer to the amount and the arrangement of the fuel, along with the desired intensity of the fire, will determine the type of fire to use and what weather conditions will be favorable. A continuous litter of pine needles or grass is usually needed for prescribed burning. On most well-stocked pine sites, fuels reach critical levels in about five years and need to be reduced. In addition to the ground fuels there are low growing shrubs draped with fallen pine straw that cause a level of aerial fuels. The combination of ground and aerial fuel can produce great quantities of heat. To reduce these fuels by prescribed burning requires a knowledge of exact weather conditions to prevent flames from carrying excess heat into the tree crowns. The initial burn is made when the humidity is around 50% and the lower litter fuel moisture is at a relatively high level 20+ percent. With a strong wind and a low air temperature (50F. or less) a backfire can be used successfully under a stand of medium height trees. 

(b) Weather Factors -- A successful prescribed burn depends on a basic knowledge of weather. Weather information is available daily from the Georgia Forestry Commission. To prescribe burn one should have a general understanding of the effects of the following weather elements on the burn: 

1. Temperature -- 20F. to 60F. is the ideal range for winter burning. Low temperature help prevent damage to needle or stem tissue. Burning for hardwood control or site preparation are often best accomplished with summer burning with air temperatures 80F. or above. 

2. Wind -- Steady 2 mph to 10 mph northerly is best. Steady wind direction and speed are vital to good burning. The wind is necessary to supply oxygen to the fire. Wind also helps to dissipate heat from the fire. 

3. Relative Humidity (R.H.) -- 30% to 50%. The relative humidity range for most prescribe burns should be from 30% to 50%. R.H. is the actual amount of moisture in the air in relation to the total amount it can hold. A 20 rise in temperature can reduce the R.H. by about half. This much change in R.H. can change a fire from one that will hardly burn to one very difficult to control. 

4. Rainfall -- 1/2 inch to 1 inch, one week before burning. The effect of rainfall on burning, depends on the amount of rain, the duration, the length of time, and drying conditions since the last rain. For most prescribed burns, the upper litter layer should be dry to touch (5 -12 percent fuel moisture). The thin organic layer on the top of the mineral soil should be moist, and the soil beneath should be damp. These conditions normally permit an effective burn with good fuel consumption and minimum smoke. 

(c) Season of the Year -- The winter season burn offers the advantage of less damage to the stand, generally more predictable weather, and steady winds. The summer burns offer a hotter fire to burn more of the rough for seedbed and site preparation. 

(d) Time of Day -- Day time fires offer better weather and working conditions. Help is more available. Problems with night burning are lighter winds and the relative humidity goes up. Prescribed burning should start about 10:00 a.m. and firing stopped so the area will burn out by night. Many times in the winter strong cold front move through with steady winds and low humidity that present excellent conditions to prescribe burn. 

(e) Types of Fires -- The use of fire varies with the different conditions of weather, fuel, and topography. Fires moving in the same direction as the wind are called "Headfires." Fires moving in the opposite direction of the wind are "Backfires." Fires moving at a right angle to the wind are called "Flank Fires." Headfires generate the most intense heat and travel at the fastest rate. Backfires move the slowest and are the least intense method of burning. The Flank Fire is intermediate both in intensity and speed of movement. 

1. Backfire -- This technique of burning should be used in areas that have not been burned in several years. One should have a steady 4 to 10 MPH wind from a suitable direction, with the fire is set on the windward side and close to the edge of a clean firebreak or road. Generally backfires will only burn at most 100 feet per hour, so areas over 600 - 1000 feet wide should be divided by additional firebreaks. Once the fire has burned away from the first break the next break can be ignited. Backfires are well suited for sapling size stands and plantations 15 feet or more in height. 

2. Strip Head Fire -- Generally you do not use this technique on timbered areas unless a backfire has been used to reduce the fuel. You still should use a backfire to form a secure base line to burn into. Striphead fires should not be much wider than 75 to 150 feet. By keeping the lines of fire close together so they soon burn into another burned area, they will not build to a high intensity of heat. Winds should be around 2 to 5 MPH for this type burning. Its chief advantage is being able to burn large areas much faster. 

3. Flank Fires -- A flank fire is more often used to supplement other burning techniques. A line of fire is set into the wind and burns outward at right angles to the wind. A flank fire can be used with a backfire to catch up a section of the line that is burning too slowly. It is quite often used to secure the flanks of a backfire or striphead fire. Fires behave somewhat differently in hilly country. Most fires moving uphill are headfires, and those moving downhill are backfires. When burning in these type areas, wind and slope must be considered. 

4. Burning Interval -- Pine stands must be burned every few years. Generally a single burn will not accomplish all the requirements for which it was intended. Hazard reduction burns should be made every 2 to 5 years to protect an area. This cycle also may be suitable for managing wildlife and maintaining accessibility in an area. You may have to have a couple annual or biennial summer burns to reduce hardwood stems and sprouts to get good pine regeneration. One prescribed burn may start height growth of longleaf seedlings stunted by brownspot needle blight. In heavily infected areas a second burn may be necessary two years later.

OBJECTIVE III.
Planning for a prescribed burn should be done well in advance to assure success. Aerial photographs can be very helpful. These can usually be obtained through the county ASCS or Tax Assessor's office. 

a. Select areas that will benefit most from a prescribe burn. Decide the burning method best suited for the condition you have and the results to expect from the burn. 

b. Locate firebreaks that will be needed to carry out a successful burn. They should be selected before the time of plowing and coordinated with roads and other natural barriers. They should run perpendicular to the wind. Large areas should be broken down to size that can be burned in one day. 

c. Select the burning technique based on the conditions you have and the results to expect. After determining the purpose for burning and knowing the fuel conditions, select the following:

(1) Season to burn -- Winter during cold weather is usually the best. 

(2) Type of fire -- Backfire for the first burn, under small 15' to medium height timber. 

(3) Weather conditions -- Get extended forecast from the Forestry Commission in order to plan tentative date for burning. Confirm the date with the Commission forecast the afternoon before a burn. 

d. Determine smoke sensitive areas before you start your burn. If recommended techniques and weather conditions are observed, most prescribed burning will not create any smoke problems. Smoke sensitive areas are those that smoke will reduce visibility or causes smoke irritation to livestock and humans. Smoke sensitive areas are: 

(1) Airports

(2) Highways 

(3) Communities 

(4) Resort or recreation areas 

(5) Schools 

(6) Hospitals

(7) Factories 

(8) Stock Barns or holding pens 

If any smoke sensitive areas are within 10 miles downwind of the planned burn and are within 30 degrees right or left of the line of smoke from the burn, then the following guidelines should be used:

! Don't burn if any sensitive area is within 3/4 miles downwind of the burn. 

! Don't burn if an area has air pollution or visibility problems. 

! Don't burn if there is a heavy fuel load. 

! Don't use head fire if fuels are over two years old. 

! Mixing height (from fire weather forecast) must be at least 1,500 feet. 

! Transport wind speed (from fire weather forecast) must be at least nine mph. 

Always arrange for enough manpower and equipment enough to handle the size fire you are planning. One should have a drip torch, fire rake, fire flaps and shovel to control your fire. An extra supply of fuel for the drip torch should be handy. Use a mixture of 2/3 diesel and 1/3 gasoline in the drip torch.

OBJECTIVE IV.
To conduct a successful prescribed burn, follow these recommended procedures: 

a. Get a good weather forecast and observe conditions before deciding to burn. 

b. Notify the adjoining landowners and it is a Georgia Law that you notify the Georgia Forestry Commission and get a burning permit. 

c. Start with a very small test fire to determine if the fuel is dry enough to burn and if the wind is strong enough to dissipate the heat. If conditions are not right, don't gamble, postpone burning to a better time.

d. Be sure and set your backfire very close to the firebreak. Fire only as many lines as you have manpower to watch. 

e. Watch very closely for changing wind conditions. Keep the line of fire perpendicular to the wind and generally in a straight line. 

f. Watch for burning snags and stumps near your firebreaks. Mop up smoldering materials along the firebreak.

Once you have completed your burn, an evaluation should be made to determine how good a burn you got. The evaluation will help with planning and carrying out future burns. Check for crown scorch. If 1/3 or less of the crowns of the pines are discolored in a winter burn, there is little or no damage. If crown scorch is over 1/3 or if tree trunks are blackened over

three feet the fire was probably too hot. A good burn will consume the foliage of small shrubs and brushes and all but a thin layer of litter. If enough heat was developed close to the

ground to kill hardwoods, bark cracks in the cambium will be found. If much scorch or other damage to the pines is observed, they should be checked periodically for bark beetles. This 

should be done at the beginning of warm weather or about a month later. Final evaluation of hardwood control brownspot disease, or damage cannot be made for several months or a year.

Do not neglect this important step.

Many valuable forest management objectives can be accomplished at a reasonable cost and with a minimum of risk with properly administered prescribed burning. 

ACTIVITIES

1. Field trip to site of a recent prescribed burn.

2. Speaker from forest industry on use of prescribed fire in forest management.

3. Speaker from the Georgia Forestry Commission on Smoke Management.

4. Lab to determine relative humidity and wind speeds.

5. Conduct a prescribed burn on school forest or visit a prescribed burn in progress.

6. View video tape APrescribed Burning.@
7. View slide series AIntroduction to Prescribed Burning.@
GLOSSARY OF TERMS

1. Wind Velocity B the speed of wind, usually measured in miles per hour.

2. Anemometer B an instrument that measures wind speed.

3. Psychrometer B an instrument that measures temperature and relative humidity.

4. Mop Up B the act of making a fire safe, after it has been controlled or burned, by putting out all embers and sparks at a prescribed distance from the fire line.

5. Heavy Fuel B contains a high percentage of thick materials such as logs, tree tops, and large limbs.

6. Medium Fuel B contains light material such as limbs and tree tops less than four inches in diameter.

7. Light Fuel B contains grass and leaves with some small limbs and twigs.

8. Duff B forest litter and other organic debris in various stages of decomposition on top of the mineral soil.

9. Crown fire B a fire which runs through the tops of living trees.

10. Ignite B to burn; to burst into flames.

11. Mortality B death or destruction of forest fires.

12. Fire Season B the period of the year during which fires are likely to occur.
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