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Natural Resources Conservation Service

Conservation Practice Standard

FOREST STAND IMPROVEMENT

 (Acre)

Code 666

DEFINITION

To manipulate species composition, stand structure,  and stocking by cutting or killing selected trees and understory vegetation.  

PURPOSES

· To increase the quantity and quality of forest products, e.g., sawtimber, veneer, wood fiber, poles, pilings, maple syrup, naval stores, nuts and fruits.

· To harvest forest products.

· To initiate forest stand regeneration.

· To reduce the potential of damage from wildfire, pests, and moisture stress.

· To restore natural plant communities.

· To achieve a desired understory plant community.

· To improve aesthetic, recreation, and open space values.

· To improve wildlife habitat.

· To improve water conservation and yield. 

· To achieve a desired level of crop tree stocking and density.

· To increase carbon storage in selected crop trees.

CONDITIONS WHERE PRACTICE APPLIES

On forestland where improvement of forest resources in needed.

CRITERIA

General Criteria Applicable to All Purposes

The harvest-regeneration strategy will be identified for all planned forest improvement harvesting:

· Uneven-aged management systems (single-tree selection, group selection, coppice selection) 

· Even-aged management (clear-cut, seed-tree, shelterwood, coppice)

The extent or size of treatment area shall achieve the intended purpose.

Preferred tree and understory species are identified and retained to achieve the intended purpose(s).

Spacing, density, size class, number,  and amounts of preferred trees and understory species to be retained will follow established guidelines for the intended purpose(s).  Such guidelines shall contain stocking in terms of basal area, spacing, or trees per acre by species and size class distribution.

The method, felling direction and timing of tree cutting for harvesting shall facilitate efficient and safe tree removal and protect sensitive areas such as riparian zones, unique areas, cultural resources and structures.

Soil erosion, displacement and compaction, rutting, hydrologic impact and damage to remaining vegetation will not exceed acceptable levels.

Slash, debris and vegetative material left on the site after treatment will not present an unacceptable fire, safety, environmental, or pest hazard or interfere with the intended purpose(s) or management activities.

The extent, size of treatment area or intensity of the practice shall not exceed acceptable levels for the intended purpose(s) and cumulative ecosystem effects.

Comply with applicable federal, state, and local laws and regulations, including the Georgia’s Best Management Practices (BMP's) for Forestry.

additional criteria

Thinning/Release

· Trees to Release:  The selection of trees to release should be based on owner's objectives, species adaptation, and the form and vigor of individual trees.  Preferred species, best adapted to the site, are indicated in Section II-F-2 of the Technical Guide.  The most vigorous and best-formed trees of desirable species should be favored.

· Spacing and Number of Release Trees:  For each wood product there is a broad range of stocking over which suitable growth occurs.  The landowner has a choice of growing his wood on many small trees or fewer larger trees.  Table 1 shows optimum stocking following thinning for timber production. Thinned (or spaced) to these levels, the trees will have room to grow with none to waste:

· Methods of Removal or Control:  Unwanted hardwood trees, shrubs, vines or weeds may be removed or controlled by a number of techniques.  These include chemical and mechanical treatments, prescribed burning or a combination of methods.  Note:  Use herbicides labeled for forest application.

Contact Georgia Forestry Commission for current list of herbicides registered for use.

Methods for treatment may be classified as:

· Individual-stem treatments are usually best where desirable trees are intermingled with weed or cull trees and shrubs and need to be released from competition for sunlight, soil and plant nutrients.  Several methods are available including (1) cutting or girdling; (2) cutting or girdling and application of silvicides; (4) axe notching and application of silvicides, and (5) injection of silvicides into trees.

· Foliar spraying, using aircraft to apply chemicals, is best adapted to large contiguous areas, remote from farms.  This method is fast and effective, but there is danger to crops from the drift of the silvicide vapors, unless strict precautions are taken.  Foliar spraying may also be used to kill kudzu, honeysuckle, poison ivy and other undesired or noxious vegetation.

· Soil application of soil sterilants by broadcasting or spotting in a grid pattern can be used to kill scrub oaks and other undesirable hardwoods, especially in sandy soils.  Soil application of simazine will control annual weeds and grasses in Christmas tree plantations.

· Prescribed burning:  In choosing a method, the owner or manager should consider species and size of trees and other vegetation to be killed; presence of desirable tree species; density of unwanted trees, or other plants; size and location of the area to be treated; and cost of equipment and materials (see Georgia Practice Standard Prescribed Burning, Code 338).

Pre-commercial Thinning

This practice should be applied to overstocked young stands of seedlings ranging from 15 inches high to saplings up to about 3 inches DBH.  Where pre-commercial thinning has been delayed until the stand includes trees of post or pulpwood size, a combination of commercial and pre-commercial thinning may be practical.

Selection of Leave Trees

· Seedling Size Stands:  In seedling size stands where all trees are of about the same size, it will generally be desirable to leave clumps of seedlings 6 to 10 feet apart.

· Sapling Size Stands:  In sapling size stands up to 3 inches DBH, release the best trees at 10 to 12 feet intervals.

· Methods of Removal:  Trees may be removed by one or more of the following methods:  

· Mowing Machine:  Where trees are generally less than 1/2 inch in DBH, they may be mowed in a cross-checked pattern of strips 6 to 10 feet wide.  Remaining clumps should be less than a foot wide if such control in mowing can be obtained.

· Bush and Bog Disk, Chopper or Bulldozer Strips: Trees in the seedling to small sapling size may be disked down with a bush and bog disk or pushed down with a bulldozer, or chopper, in a manner similar to mowing.  To prevent root damage, remaining strips should be 1 to 2 feet wide.  Cross disking may also be desirable.

· Hand Tools:  Seedlings or saplings may be thinned out by machete, axe, brush hook, or hoe, or with a chain saw or other similar power-type equipment. 


· Treatment of Species Other Than Pine:  Undesirable hardwoods should be treated with a herbicide by deadening individual stems.

Time of Thinning:  

Thinning practices should be carried out during the fall to spring season, specifically October to March, to reduce danger of insects and disease.

Protection:  

Cut trees should be pulled away from remaining trees so that no cut trees are left leaning against or touching the remaining trees to reduce insect or disease hazards.

Cut trees may be left on the ground to act as a mulch.  In a high-risk fire-hazard area, they may be removed from the site to a safe disposal area.

CAUTION:  Pesticides used improperly can be injurious to man, animals, and plants.  Follow the directions, and heed all precautions on the labels.  Use only pesticides that bear the federal registration number and carry directions for the intended use.

CONSIDERATIONS

Silvicultural objectives and harvest-regeneration strategies may change over time and may be limited by prior management.

Successful regeneration of desirable species is usually dependent upon timely application of forest stand improvement and other practices, e.g., prescribed burning, site preparation, tree and shrub establishment, prescribed grazing and use exclusion.

The extent, timing, size of treatment area, or the intensity of the practice should be adjusted to minimize cumulative effects (onsite and offsite), e.g., hydrologic and stream alteration, habitat fragmentation, nutrient cycling, biodiversity and visual resources.

Potential landowner and operator liability should be assessed before forest stand improvement activities begin.

The practice should be timed to minimize disturbance of seasonal wildlife activities. 

Consider wildlife food and cover needs when making modifications to forest composition and tree spacing.  

Consider retention of selected dead and dying trees, including down material, to enhance wildlife habitat values.

Landowners should secure a written contract with any service provider that specifically describes the extent of activity, duration of activity, responsibilities of each party and amount and timing of payments for services provided

Consider environmental concerns such as threatened and endangered species and natural areas.

PLANS AND SPECIFICATIONS

Specifications for applying this practice shall be prepared for each site and recorded using approved specification sheets, job sheets, narrative statements in the conservation plan, or other acceptable documentation.

OPERATION AND MAINTENANCE

Periodic inspections during treatment activities are necessary to ensure that objectives are achieved and resource damage is minimized. Follow-up and ongoing management activities will be needed to obtain desired results

references

Georgia Forestry Commission

NRCS Conservation Practice Standards

· Code 645 - Wildlife Upland Habitat Management

· Code 644 - Wildlife Wetland Habitat Management

· Code 490 - Forest Site Preparation

· Code 655 - Forest Harvest Trails and Landings

· Code 560 - Access Road

· Code 612 - Tree/Shrub Establishment

TABLE 1. OPTIMUM STOCKING RATES AFTER THINNING FOR TIMBER PRODUCTION1
______________________________________________________________________________






Average

Average



Spacing


Basal


Number

Diameter
D+X


Between

Area


of Trees

(inches

Spacing


Trees


per acre


per acre
PINES

    4

D+6


10


38


436

    6

D+6


12


59


303

    8

D+6


14


77


222

   10

D+6


16


93


170

   12

D+6


18


105


134

   14

D+6


20


116


109

   16

D+6


22


127


  90

UPLAND HARDWOODS

    4

D+6


10


38


436

    6

D+7


13


51


258

    8

D+8


16


59


170

   10

D+9


19


66


121

   12

D+10


22


71


  90

   14

D+11


25


75


  70

_________________________________________________________________________

1  To maximize wildlife benefits stocking rates will need adjusting according to species of trees.  Refer to NRCS Conservation Practice Standards, Wildlife Upland Habitat Management, Code 645 and Wildlife Wetland Habitat Management, Code 644.

Seedlings up to 20 inches tall should be cut off at close to ground level.  Seedlings or saplings larger than this may be cut off at waist height providing such cutting is below any living branch or stem needles.  In shortleaf pine, retreatment may be necessary due to sprouting.
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