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TREE/SHRUB ESTABLISHMENT

(Ac.)

CODE 612

DEFINITION

To establish woody plants by planting seedlings or cuttings, direct seeding or by natural regeneration.

PURPOSE

This practice may be applied in a conservation management system as a component to achieve one or more of the following:

· To establish woody plants for forest products.

· Provide erosion control.

· To establish woody plants for landscaping and energy conservation.

· To reduce water pollution for uptake of soil and water borne chemicals and nutrients.

· Beautify an area.

· Protect a watershed.

· Provide wildlife habitat.

CONDITIONS WHERE PRACTICE APPLIES

Any area that is suitable for the establishment of woody plants.

CRITERIA

Species will be adapted to soil-site conditions.

Species will be suitable for the planned purpose.

Planting or seeding rates will be adequate to accomplish the planned purpose.

Planting dates and care in handling and planting of the seed or seedlings will ensure that planted materials have an acceptable rate of survival.

Only viable, high quality, and adapted planting stock or seed will be used.


Site preparation shall be sufficient for establishment and growth of selected species (see Forest Site Preparation, Code 490).

Adequate seed or advanced regeneration needs to be present or provided for when using natural regeneration to establish a stand.

Timing and use of equipment will be appropriate for the site and soil conditions.

The acceptability and timing of coppice regeneration shall be based on species, age, and diameter.

The planting will be protected from adverse impacts such as livestock damage (see Use Exclusion, Code 472) or fire.

CONSIDERATIONS

When underplanting, trees should be planted sufficiently in advance of overstory removal to ensure full establishment.

Prescribed burning may be required for natural regeneration of cone species (see Prescribed Burning, Code 338) and site preparation (see Forest Site Preparation, Code 490) for other species.

All planting stock and seed should be purchased from nurseries that are known to be using locally adapted seed, seedlings or cuttings.  Priority will be given to plant materials that have been selected and tested in tree improvement programs.  All plant materials should comply with the minimum standards established by the American Nurseryman Standards Institute.

Plans for landscape and beautification plantings should consider foliage color, color and season of flowering, and mature plant height.

Where multiple species are available to accomplish the establishment objective and the site will allow, consideration should be given to selecting the species which best meets wildlife needs.

Tree arrangement and spacing should make allowance for access.

Residual chemical carryover should be considered prior to planting.

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.

Adapted tree species for the purposes outlined, spacing, planting methods, cultural practices and maintenance requirements that are applicable; and variations in methods and species between interplanting, underplanting and planting in open areas.  Separate specifications can be prepared for each of these planting methods.

Artificial Regeneration

1.
Cuttings (Cottonwood)

a.
Site preparation


The kind and extent of land preparation will depend upon future management intentions.  Maximum treatment would consist of double chopping by disking the site in its entirety, subsoiling on a 12’ x 12’ grid and applying the pounds of nitrogen per acre recommended by soil tests in the subsoil trench.  Minimum treatment should consist of double chopping by disking and subsoiling.


b.
Cultivation


Varying degrees of cultivation or competition control may be needed for establishment.  This may vary from mowing or disking between rows to chemical applications in a band along planted rows.  Any application of chemicals used must be labeled for forestry use.


c.
Planting methods


Cuttings should be hand-planted.  Planting should be done under optimum moisture conditions.  Avoid planting during freezing weather or in frozen soil.  Cuttings should be planted between December 1 through March 30.


d.
Other considerations


The following items are important in obtaining satisfactory survival:

(1) Length and size of cuttings. Cuttings should come from one year growth.  They should be 20 inches in length and 1/2 - 1 inch in diameter.  Cuttings should be collected during dormancy.

      (2)
Depth of planting.  Cuttings should be planted to a depth of 18 inches leaving 2 inches above ground level.  They should be planted in subsoil trenches where grids intersect.

      (3)
Handling.  Cuttings should be soaked in water 2-3 days prior to planting.  They should also be kept cool and moist during the planting operation.

      (4)
Firmness.  Soil should be packed firmly around cuttings with no air pockets remaining in planting holes.

      (5)
Cuttings per acre.  Cuttings will be planted on a 12’ x 12’ spacing yielding an initial density of 302 stems per acre.

      (6)
Cuttings with hard mast species interplanted.  Plant cuttings on a 12’ x 12’ spacing yielding 302 per acre.  Hard mast species (oaks) will be interplanted two years later on a 12’ x 24’ spacing yielding approximately 150 stems per acre.  (See Attachment)


Remove cottonwood by harvesting at age ten and a final cut at age twenty and allow hard mast species along with naturals to make-up the forest stand composition.

      (7)
Offsite pesticides.  Care should be taken to protect cuttings and seedlings from offsite pesticides.

      (8)
Protection.  Plantings must be protected from destructive fire and grazing.

2.
Seedlings

a.
Species


The choice of species will depend on the product that is desired.  For trees that are to be planted for special purposes, such as Christmas trees, seed production, or wildlife production, consultation with an appropriate specialist is advisable.


Commercial forest species to favor and plant on various soils are listed in the woodland suitability section of the soil surveys.  Species suggested for recreational use and beautification are listed in the Field Office Technical Guide (FOTG) (See Recreational Area Improvement, Code 562).


b.
Spacing


Pine seedlings planted for the production of pulpwood, sawlogs, or other wood products should be planted on a proven and acceptable spacing which will yield an initial density of 600-900 trees per acre.  Hardwood and cypress should be planted on a spacing, which will yield an initial density of 300-500 trees per acre.  Christmas trees should be planted at a rate of 800-1,000 trees per acre.  Spacing should be such that it will accommodate equipment available for control of competing vegetation.  Spacing for special purpose plantings, such as wildlife or beautification, will be done by consultation with an appropriate specialist.  Underplanting with shade intolerant species should not be attempted.  When interplanting, openings should be at least twice the width of the height of adjoining trees to assure sufficient sunlight for survival and normal growth.  In plantations where survival is unsatisfactory, interplanting should be done the following planting season.  (See Spacing Attachment.)


c.
Release of planted seedlings


Seedlings should be released from overtopping trees and shrubs as soon as possible after planting.  (See Forest Stand Improvement, Code 666.)  Unwanted trees and shrubs on areas to be planted can also be treated prior to planted.  (See Forest Site Preparation, Code 490.)



d.
Site preparation


The kind and intensity of land preparation will vary according to the species to be planted, the type of competing vegetation, and the erodibility of the soil.  (See Forest Site Preparation, Code 490).  Site preparation by disking, burning, or shredding (brush-hogging) shall not be completed more than 45 days prior to planting seedlings.


e.
Cultivation


Varying degrees of cultivation during the first year is essential for the survival an growth of cottonwood.  Cross-disking is usually necessary to control competing vegetation.  Mowing has generally proven adequate for Christmas tree plantings.  It could also be beneficial in the establishment of bottomland hardwood plantings.  It could also be beneficial in the establishment of bottomland hardwood plantings, but is not required.  Pine plantations usually do not require cultivation.


f.
Planting methods and dates


Machine or hand-planting with any tool that will accomplish satisfactory results is acceptable.  Planting  should be done under optimum conditions.  Soil moisture should be adequate for seedling survival.  Avoid planting during freezing conditions and in frozen ground.  Seedlings should be planted from December 1 - March 30.  Plant cottonwood so cross cultivation can be done to control competing vegetation.


Root Pruning - If lateral roots cannot be adequately covered during planting, then root pruning will be required.  The pruning will be done by pulling all lateral roots down the length of the tap root and cutting off any part of the lateral roots hanging below the tap root.  Root pruning will be carefully monitored.  Each seedling will be required to have at least 3 - 5 lateral roots.


Lateral roots will not be pruned unless they exceed 8 inches in length.  The pruned length will be 5 - 8 inches.


g.
Care of seedlings
Seedlings should either be planted or placed in cold storage as soon as possible after being lifted from the nursery bed.  Baled or sealed bags of seedlings may be stored for 2-3 weeks provided they are:

(1) Stored in refrigerated units with temperatures between 34( - 40(F and relative humidity if 90% or greater.

(2) Stored in an unheated building or shady place.

(3) Stacked on racks to ensure air circulation around the bales to prevent overheating, for access for watering, and properly sloped for drainage.

(4) Baled seedlings should be watered at least once a week to keep roots and packing moist.  Submerging bales in water for approximately 30 minutes is the best method for watering.  Bagged seedlings should retain moisture because moist nurseries pack seedlings in a synthetic absorbent



h.
Bagged seedlings
(1) Do not expose to direct sunlight.

(2) Do not allow seedlings to freeze.

(3) Transport under cool, shaded, ventilated conditions.

(4) Do not puncture or tear bags freeze.

(5) Mend damaged bags immediately with taps.

(6) Do not water seedlings in sealed bags.

(7) Keep  partially filled bags tightly closed at all times.


i.
Proper care of loose seedlings
These seedlings should be “heeled in” immediately.  Steps to follow are:

(1) Select a well-drained and slightly sloping spot.

(2) Dig a trench 2-4 inches deeper than the length of the seedling roots.

(3) Place a layer of seedlings along the sloping side of the trench and cover the roots and 1-2 inches of the stems with soil.

(4) Pack and water thoroughly and repeat watering as necessary to retain sufficient moisture.


j.
Seedling care during planting operations
(1) Keep seedlings covered and cool and protect from sun and wind.

(2) Keep seedling roots moist.

(3) Take only as many seedlings to the field as you intent to plant in a day.

(4) Transfer seedlings from nursery bags to a planting bag containing moist sphagnum or pear moss.

(5) Never carry a group of seedlings in your hand while planting.  Roots will be exposed and dry out.

(6) At the end of the day “heal in” loose seedlings or repack them in wet peat moss and wrap tightly with waterproof paper.


k.
Protection of planted seedlings
(1) Grazing must be excluded from hardwood plantations until trees attain a height that damage from livestock is minimal.  (Usually 15-20 years) Pine plantations must be protected from harmful grazing.  (See Prescribed Grazing, Code 528A.)

(2) Fire protection is necessary in all plantation.  Firebreaks should be 
established.  (See Firebreak, Code 394.)

(3) Insects - Some of the most damaging insects to pine seedlings are:


(a)

Texas leaf-cutting ants 






 (town ants)


Pine reproduction can seldom become established where ants are numerous, as they destroy newly germinated or planted seedlings.  Most of the activity on pines occurs from fall to spring when there is very little green vegetation.  Control is difficult and even when a town has been eradicated, another colony of ants may move in and occupy the empty town.  Best results have been achieved by releasing methyl bromide gas directly into the town.  Special one pound cans of gas are available, as well as the necessary injection equipment.  One pound of gas per colony is usually effective in controlling the town.  Gas should be applied when temperature is 40(F - 60(F.


(b)

Pales weevils

This insect is attracted by freshly cut pine stumps.  They destroy pine seedlings by feeding on the bark and cambium.  Losses are generally minor after 6 months have elapsed after harvesting.  Seedlings should be dipped in a solution of Furadan or Furadan granules should be sprinkled around seedlings if planning is to be done immediately after harvesting.


(c)

Pantucket pine-tip moth

The larvae of this insect kills the bud and twigs of young planted and natural loblolly and shortleaf pines.  Control is very difficult and treatment is generally not economical.

(4) Rodents

Pocket gophers eat the roots and stems of pine seedlings and should be controlled in areas where pines are to be established.  Gophers can be controlled by the proper use of poison baits or traps.

CAUTION  Use chemicals only when needed and follow label directions.
Requirements for obtaining satisfactory survival

(1)
Planting depth - Plant pine seedlings at the same depth or slightly deeper (1-2) inches) than they grew in the nursery, in all soils except deep sand.  In deep sands seedlings should be planted 2-4 inches deeper than they grew in the nursery, making sure that the terminal bud is exposed.  Hardwood seedlings should have a top length of at least 18 inches.  The diameter of the root collar (the part of the root just below ground level) should be at least 3/8 of an inch in diameter.  Hardwood seedlings should be planted with the root collar slightly below ground level (1-2) inches).  For cottonwood, see cuttings of this standard.

(2)
Condition of roots - Roots should be inserted in planting opening straight.  Make sure roots are not twisted, balled and not j-shaped.

(3)
Firmness - Soil should be packed firmly around the planted seedlings or cuttings with no air pockets left in machine furrows and dibble holes.

3.
Direct seed

Southern pines

Specifications are given for longleaf, loblolly, and slash pine.  Direct seeding should not be conducted on soils rated “severe” for seedling mortality.


Methods of sowing

All of the Southern pines can be sown by a number of hand and machine methods.  The choice often depends on the size of the area, soil type, cover conditions, stocking desired, and the facilities available to the landowner.


a.

Spot seeding

Prepare the site by raking debris from an area approximately 4 sq. ft. in size.  Drop 5 to 6 seeds on the cleared spot and press into the mineral soil.  Spacing of the spots shall be approximately a 7’ x 9’ x 8’ spacing.  These spacings would yield a recommended 600 to 1,000 spots per acre.


b.

Broadcast seeding

1.

Hand cyclone seeders.


2.

Tractor mounted cyclone seeders.


3.

Aerial seeding.


c.

Furrow or drill seeders (row)

Longleaf pine

Seed treatment


Seed must be treated with bird and rodent repellent.  Longleaf seed need not be stratified.



Seedbed preparation

Exposure of a minimum of 50% of the surface mineral soil is required for good soil-seed contact.  Seeding may be done on a light grass rough obtained by burning the site in the spring of the year in which sowing is to be done to approximately six months prior to sowing.  Row and spot seeding do not require as much exposed mineral soil, but woody competition should be in check prior to sowing.  On dry sandy sites (soil types with ordination symbols of 8s) disking using a heavy offset disk in 7 to 8 foot wide strips spaced 8 feet apart is required.  Grazing livestock shall be excluded from long leaf direct seeded areas for three years or until stand is satisfactorily established.


Time of sowing

Seed shall be sown in the fall (November 15-December 15) when soil moisture is adequate and maximum daytime temperatures drop below 85(F.  However, those sites that are subject to frost heaving and clipping of seedlings by rabbits shall be sown in late winter (January 15-February 15).  Longleaf seed do not require cold stratification prior to sowing.


Recommended seeding rate

Seeding rates shall be based on sowing method and soil conditions.  The following are the recommended rates:


Broadcast Seeding 





3 lbs/acre


Disk-Broadcast Seeding


2 lbs/acre


Furrow or Drill Seeding



1.5 lbs/acre


Seeding rates can be reduced 35% on moist sites.  There are approximately 4,000 cleaned longleaf pine seed per pound.

Loblolly pine

Seed treatment


Loblolly pine seed shall be stratified for 30-60 days at 36-40 degrees Fahrenheit.  Seed must be treated with a bird and rodent repellent.


Seedbed preparation

Direct seeding in open grassy areas

Prepare these areas for planting by either burning, disking or chemical site preparation followed by a burn.




Burning 




Apply on sites with soils rated













slight in plant competition.


Disking





Apply on sites with soils rated 











moderate in plant competition.


Chemical burn

Apply on sites with soils rated











severe in plant competition.


Double disk strips 7 to 8 feet wide and 6 to 8 feet apart in August or September when grass roots are most readily killed.  Livestock shall be excluded from seeded area for three years.


Direct seeding under upland hardwoods

Prepare a seedbed by conducting a prescribed burn from November 1 to January 15 depending on safe burning conditions and desired objectives.  If fuel is not sufficient to carry a prescribed fire, burning for site preparation is not required, and direct seeding can be conducted under existing conditions.  Overtopping hardwoods will be deadened no later than May or June of the first year after seeding.  There should be a minimum of 350 well distributed seedlings per acre to justify release from hardwood.

Time of sowing

Seeding will be conducted between February 1 and March 1.


Recommended seeding rates

Broadcast Seeding 




1.00 lbs/acre


Disk-Broadcast Seeding

0.61 lbs/acre


Furrow or Drill Seeding


0.41 lbs/acre




(rows 6 ft. apart)


Spot Seeding







0.32 lbs/acre




(1,000 spots per acre)


There are approximately 18,500 cleaned loblolly pine seeds per pound.


Slash pine


Seed treatment

All seed must be treated with a bird and rodent repellent.  Seed must be stratified at 36(F - 40(F for 30 days.


Seed preparation

Direct seedling in open grassy areas

Slash pine may be seeded successfully with burning being the only site preparation employed on some soils.  Disking is required on soils with a woodland ordination symbol reflecting a low site index and a droughty soil condition.  Disk strips 7 to 8 feet wide and 6 to 8 feet apart in late summer or early fall.  Livestock shall be excluded from seeded areas for 3 years.


Direct seeding under upland hardwoods


Prepare a seedbed by conducting a prescribed burn from November 1 to January 15 depending on safe burning conditions and desired objectives.  If fuel is not sufficient to carry a prescribed fire, burning for site preparation is not required, and direct sending can be conducted under existing conditions.  Overtopping hardwoods will be deadened no later than May or June of the first year after seeding.  There should be a minimum of 350 well distributed seedlings per acre to justify release from hardwood.


Time of sowing

Seeding will be conducted between February 1 and March 1.


Recommended seedling rates

Broadcast Seeding 




1.00 lbs/acre


Disk-Broadcast Seeding

0.60 lbs/acre


Furrow or Drill Seeding


0.55 lbs/acre




(rows 6 ft. apart)


Spot Seeding




(1,000 spots per acre)

0.46 lbs/acre


There are approximately 13,500 cleaned slash pine seeds per pound.

Bottomland hardwoods

Specifications are given for sawtooth, cherrybark, Shumard, Nuttall, water, willow and swamp chestnut oaks, and native sweet pecan.  With the exception of sawtooth oak, all of these species are adapted to and can be planted on most bottomland soils.


Methods of sowing

Both hand and machine seedling are acceptable.  The choice usually depends on the size of the area, soil, and cover conditions, the pattern of stocking desired, and the availability of facilities to the landowner.  The Mississippi Forestry Commission has machine planters available for loan to landowners.


Seed treatment

Seed must be checked for soundness.  Proper treatment procedures shall be followed in order to obtain desirable germination.  Soundness of seed can be checked by floating, cutting, or cracking.  Acorns and nuts should be filled out to the outside shell and have a good white, yellow, or orange color.  Dark spots indicate freeze damage, excessive drying, or weevil damage.  Unsound seed, with the exception of overcup oak and native sweet pecan, will float.  The seed of these two species should be checked for soundness by cutting.  Preventing moisture loss is the most critical factor in maintaining seed viability.  Seed should be placed in cold storage as soon as possible after collection and stored in polyethylene or burlap bags at 35(F - 40(F.  Do not freeze.


Time of seeding

Bottomland hardwood will be direct seeded from October 31 to April 1.


Site preparation

Sites should be strip disked or rotor tilled prior to direct seeding by machine.  Disking will not precede the planting by more than 45 days.  Depth of penetration should be a minimum of 3 inches with all vegetation turned under.  For highly erodible land, the disked strip will be a maximum of 6 feet wide on centers spaced the same as the seed will be planted.  An undisturbed strip of at least 4 feet wide will be left between disked strips.


All disked strips will be on the contour.  For wetland soil types or non-highly erodible, the entire field can be disked or disk 14 foot strips which accommodates plantings of 10’’ x 3’ or 12’ x 2 1/2’.  If the area is to be hand-planted, either bushhog or burn to remove vegetation.


Depth of sowing (seeding)

Acorns and pecans should be planted 2-6 inches deep; depending on soil moisture.  Small acorns should be planted 2-4 inches deep in clayey soils.  Soil moisture will dictate planting depth.


Rates and spacing

Acorns and nuts will be sown at a rate of 1,250 to 1,500 seeds per acre to ensure a good stand.  Spacing will be 10’ x 3’ or 12’ x 2.5’.  


Average rates on small acorns and nuts

Water Oak











4-5 lbs/acre


Willow Oak











3-4 lbs/acre


Cherrybark











3-4 lbs/acre


Southern Red Oak







3-4 lbs/acre


Laurel Oak











3-4 lbs/acre


Average rates on large acorns and nuts

Delta Post Oak and Overcup

8-10 lbs/acre


Sawtooth Oak








10 lbs/acre


Nuttall, Shumard & White Oak

12-15 lbs/acre


Cow  Oak











20-25 lbs/acre


Sweet Pecan









10-12 lbs/acre


Hickory












8-20 lbs/acre

All of the above seeds vary in size from tree to tree.

4.
Natural regeneration
This practice of regeneration is the utilization of existing seed sources to establish areas to native trees and shrubs.  Seed dispersal is usually accomplished by wind, water wildlife, etc.  A natural seed source can be used if it is located within a reasonable distance from the area to be regenerated.

a.
Pine


There are three methods used to naturally regenerate pine.  (See Forest Stand Improvement, Code 666).


(1)

Seed tree.


(2)

Shelterwood.


(3)

Clearcutting.


Methods No. 1 and No. 2 are those silvicultural practices where a specific number of seed trees are left per acre, depending on diameter breast high (d.b.h.), for the purpose of regenerating a stand naturally.  These trees will be harvested once sufficient regeneration is present.  Method No. 3 depends on trees bordering the clearcut as a seed 
source.  Maximum width of area to be regenerated by using this method would be 400 feet and located perpendicular to prevailing winds.

b.
Hardwood

A natural seed source can be used if it is located within a distance of 0-100 yards from the area to be restored and dispersal is wind blown light seeded species.  Examples of these species would be green ash, sweetgum, maple, sycamore, elm, cottonwood and willow.  Seed from species such as overcup oak, water hickory, water tupelo and baldcypress will be dispersed by water primarily through backwater flooding.  Distances regenerated through this method will be dependent on the flooding regime of the area.




Conservation practice standards are reviewed periodically and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.


NRCS, Mississippi


January 2000

NRCS, Mississippi

January 2000

NRCS, Mississippi (June 1997)

