NATURAL RESOURCES CONSERVATION SERVICE

CONSERVATION PRACTICE STANDARD

TREE/SHRUB ESTABLISHMENT
(Acre)

CODE 612

DEFINITION

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

PURPOSES

· To establish woody plants for forest products.

· Provide erosion control.

· To reduce pollution of air or water.

· To landscape or beautify an area.

· Provide or enhance wildlife habitat.

· To provide energy conservation.

· To maintain or restore natural genetic diversity.

· To provide shade.

· To uptake water or nutrients.

· To sequester carbon.

CONDITIONS WHERE PRACTICE APPLIES

On any area where woody plants are desired.

CRITERIA

General Criteria Applicable To All Purposes Named Above
· State and local regulations must be followed in locating plantings adjacent to roadways.  Avoid creating blind corners at road intersections.  

· Where subsurface drains (tile lines) cross through a planting, sealed conduit will be installed a minimum of 100 feet from large spreading trees and 75 feet from all other trees and shrubs. 

· Avoid plantings where they will interfere with structures or any above or below ground utilities.

· All plantings will be protected from adverse impacts from pests, livestock damage or fire.

· Tree species will not be planted into sites where the existing cover consists of unplowed prairie unless the planting benefits restoration of the native ecology.   

Species Selection

· Species selected must be suitable and adapted to soils, climate, site conditions, and the planned practice purpose.  Site specific information on species adapted to MN is available in the MN FOTG, NRCS PLANTS Database, and the MN/DOT "Woody Plants for MN Landscapes and Roadsides".

· Refer to the MN FOTG Section II for information when selecting species for forestry plantings.  For purposes other than forestry refer to FOTG standards 380, Windbreak/Shelterbelt Establishment; 645, Upland Wildlife Habitat Management; 342, Critical Area Planting:

562, Recreation Area Improvement; 311, Alley cropping, and 391 Forest Riparian Buffer. 

· Special emphasis must be given to species selection in mixed hardwood-conifer plantings.  Differences in species survival, soil requirements, shade tolerance and growth rates often cause uneven growth and unsatisfactory timberstands.  These plantings do develop into adequate wildlife plantings.  

Site Preparation

· Site preparation shall be sufficient for establishment and growth of selected species.  Refer to standards 490, Forest Site Preparation, or 380, Windbreak/Shelterbelt Establishment for additional information. 

· All reforestation activities including the timing and use of equipment and use of pesticides will comply with recommendations contained in the "MN Voluntary Site-Level Forest Management Guidelines".

· If pesticides are used, apply only when needed and handle and dispose of properly and within federal, state, and local regulations.  Always follow label directions and precautions listed on containers. 

· When prescribed burning is done all applicable laws and regulations will be followed.  The landowner is responsible to obtain any required permits, and develop and follow an approved burn plan.  

Planting Stock

· Only viable, high quality and adapted planting stock or seed will be used.  All planting stock will comply with the requirements of the current "American Association of Nurseyman (ASA Z60).  

· Planting stock must be of known origin.

· Planting stock may be bare-root, container grown, cuttings, balled and burlapped or direct seed.  Refer to Table 1 for information on choosing suitable stock or seed and protecting stock prior to planting. 

Table 1.  Types of planting stock.

Site






Planting Stock

_____________________________________________

Open Fields




1, 2, 3,

Understocked woodlands

1, 2

Landscaping and



1, 2, 3, 4

Environmental

1 – Bare-root

2 – Potted or container grown

3 – Cutting

4 – Balled and/or burlapped

· Protect stock from desiccation during temporary storage and delivery to the planting site.  When temporary storage is necessary maintain all stock in a cool environment out of direct sunlight and wind.

Planting Rates

· Planting and seeding rates will be adequate to accomplish the planned purpose.  Table 2 provides a general guide to minimum recommended tree planting rates for general wood products.

Table 2.  Minimum recommended tree planting rates for general wood products.  

___________________________________________

Purpose



Trees/Acre


Spacing 









(in feet)

___________________________________________

Sawlogs (hardwood)

436



10 x 10

Sawlogs (conifer)


538



9 x 9

Posts (hardwood)


680



8 x 8

Poles (conifer)


680



8 x 8

SRWC




680



8 x 8

Biofuels




1210


6 x 6

Christmas Trees


1210 


6 x 6

· Plant spacing may vary to accommodate the need for weed control measures recommended by the plan.

· Refer to the appropriate NRCS standard for recommended plant spacing and planting rates to achieve other purposes.

Planting Dates

· All conifer plantings and those hardwood plantings on heavy soils (loams and clay) which use bare root stock or cuttings shall be completed in the spring as soon as possible after the frost leaves the ground but no later than June 1.

· Hardwood plantings using bare rootstock or cuttings may be done in the fall if the soil texture and moisture is conducive.

· Containerized and balled and burlapped stock may be planted in frost free ground provided soil moisture is adequate.

Planting Methods

· Choose a planting method that is appropriate for the site conditions.  Machine planting is usually better suited on gentle terrain in open landscapes with well prepared sites.  Hand planting is well suited to small areas, plantings on steep terrain, or sites that are rough, rocky, or have scattered slash and logging debris.  See Figures 1, 2, and 3 for illustrations of proper planting techniques.

· All plantings will be done in a manner to promote maximum survival and growth.  Plant seedlings in a nearly vertical position with the root collar at or no deeper than 1 inch below the soil surface.

· Protect seedling roots from drying during all operations.  Pack soil around newly planted seedlings to eliminate air pockets. Properly planted seedlings should resist gentle lifting pressure.

· Do not plant in excessively wet soils or on hot dry days or when the wind is extremely strong and dry.

· Planting holes or trenches must be deep enough to accommodate seedlings without bending roots. Roots should be spread as close as possible to their natural position during planting, prune any excessively long roots.   

Additional Criteria For Establishing Short Rotation Wood Crops (SRWC)

· Sites must have a deep sandy-loam to clay-loam soil and a pH between 5 and 7.5.   

· Sites must have either a shallow water table at 1 to 6 feet or a water holding capacity greater than 10 inches in the top 60 inches of soil.

· Proper site preparation includes deep tillage, to a 10-inch depth, in the fall prior to planting.

· Cuttings must be a least 10 inches long and 3/8 to 3/4 inch diameter.

· Cuttings need to be prepared by warming and soaking them 5 to 10 days prior to planting. Immerse cuttings 3/4 of their length in water with buds pointing upward and store in the shady place with a temperature between 50 to 70 degrees.  Cuttings are ready to plant when buds start to elongate and just prior to roots begin to grow.    

· Plant early in the spring when soils are moist and soil temperatures reach at least 50 degrees. 

· Plant cuttings with buds pointing upward.  Each cutting should be planted with no more than one bud above the ground, exposing approximately one inch.

· Recommended clones of Hybrid Poplar include;

DN34 (also known as Eugenei, Imperial, Carolina, Northwest)

DN182




NM6

DN5




DN70

DN2




145-51

NE222




DN17 (Robusta)

· Intensive weed control must be conducted for 

3 years after planting.

· Refer to "Guidelines for Establishing Poplar Plantations in the North-Central U.S., USFS Research Note NC-363 for complete establishment specifications.
Additional Criteria For Direct Seeding

· Adaptable hardwood species for direct seeding include native; ash, maple, oak, hickory, black cherry, hackberry, basswood and black walnut and other appropriate species.  

· Mature, viable seed can be collected from quality seed bearing trees, either from the ground or directly off the tree.  Collected seed should be from within 200 miles, north to south, of the planting site.       

· If seed will be stored, surface air-dry the seed first, then place in 4 mil plastic bags and store in a cold environment, air temperature between 33 and 40 degrees.  Maintain seed moisture content between 30% to 50%.  

· Sites will be tilled to create a firm, weed free seedbed. 

· Seed can be planted anytime between October and April when soil conditions allow, do not plant on frozen soil.  Fall seeding eliminates the need for stratification.  White oak acorns have little, if any, dormancy and should be planted as soon as possible after collection in the fall.  

· Seeding can be done either by hand dispersal or broadcasting.  Large seeds such as oaks, walnut and hickory should be seeded at least one inch deep.  Lighter seeds such as ash, and maple, should be seeded ¼ inch deep.  After seeding cutipack, roll, or drag the entire site to insure seed to soil contact. 
· Recommended seeding rates are currently based on uncleaned and unweighted seed.  When this type of seed is used the following general seeding recommendation will be followed to obtain 25,000 to 40,000 seeds per acre.

Species





Bushels/Acre  

Ash and Hard Maple


1

Oak and Hickory



3 to 4

In addition to these species native seed of hackberry, basswood, silver maple, black cherry, black walnut, and cottonwood should be added to diversify stand composition.

· When cleaned seed is available seeding mixtures will use a minimum of four different species and apply a minimum of 3000 seeds per acre.  Use the following charts as a guide for seeding rates. 

  Species 




Clean Seeds/lb

 

Green ash





17,000

White ash





13,000

Hackberry 





4,000

Silver maple





1750

Pin oak






420

N. Red oak





125

Shagbark hickory




120

White oak





90 

Bur oak






60

Black walnut





50

Additional Criteria for Natural Regeneration

1. Cropland, Marginal Pasture, and Open Field Sites

· Natural regeneration of hardwood species is an establishment option on floodplain soils, which originally were in forest cover, when an adequate source of seed from nearby seed bearing trees is located upwind of the site.  On non-floodplain soils natural regeneration of hardwoods will be an option when the site has seed bearing trees located within 300 feet on at least 2 sides of the site.

· Site preparation will be done by tillage equipment to create a clean, firm, weed-free seedbed prior to seed dispersal.  In some instances debris removal or piling may need to be accomplished by heavy equipment, prescribed burning or both.  The following chart can be used to time seedbed preparation with seed disbursal.     

Seed Dispersal Dates

Fall






Black ash  (September - October)

Green ash  (September - October)

Bsswood  (after first frost)


Boxelder  (September - over winter)

Hackberry (October - over winter)


Spring

Cottonwood (May – June)

Elm (May – June)

Silver Maple (May – June)

Black Willow (April – June)

Sandbar Willow (May – June)

2. Reforestation

· Natural regeneration on forested sites can be accomplished by timing and conducting timber harvesting operations to promote root suckering, stump sprouting and dispersal of natural seed.  Many hardwood species will naturally regenerate through these methods if the parent trees are healthy and the canopy is sufficiently opened. 

· Refer to standard 490, Forest Site Preparation, additional information on natural regeneration of conifer species.  Some conifer species may benefit from prescribed fire to release seed from serotinous cones. 

CONSIDERATIONS

· All plantings will be assessed for their potential to cause snow drifting onto public roadways.  Appropriate setback distances will be calculated for all plantings on the north and west sides of roadways.  Plantings on the south and east sides of roadways will be evaluated for back drifting of snow and creating shade patterns which will reduce snow and ice melting on the road surface.

· Favor the use of plant material native to the site. 

· Favor seedlings certified through the Minnesota Crop Improvement Association (MCIA).  Refer to Plant Materials Technical Note #4 for information on certified seedlings. 

· When available recommend planting stock with known superior traits and named varieties, such as those released through the Plant Materials Program. 

· Selection of plants should favor species or varieties tolerant to herbicides used in the area.  

· Where pesticide spray drift from adjacent cropland could adversely effect plants consider establishing a 10 foot wide tall grass barrier adjacent to and immediately upwind of the planting. 

· Plants, which may be alternate hosts to undesirable pests, should be avoided.

· All plantings should compliment natural features.

· Where water erosion, wind erosion or runoff from melting snow is a hazard, use supporting conservation practices should be considered. These practices could include, grass buffer strips, temporary seeding, diversions, grass waterways and others.

· Wildlife needs should be considered when selecting tree or shrub species. Refer to Standard 645, Wildlife Upland Habitat Management for species and stand composition beneficial to wildlife.

· Consider the potential adverse impacts for wildlife when establishing woody species in the native prairie areas of the state.   

· Species diversity should be considered to avoid loss of function due to species specific pests.

· Consideration should be given to adverse offsite effects.

PLANS AND SPECIFICATIONS

· Specifications for 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.   

· Documentation shall specify the requirements for installing the practice, such as the kind, amount or quality of materials to be used, or the timing or sequence of installation activities.  Requirements for operation and maintenance of the practice shall be incorporated into site specifications.

OPERATION AND MAINTENANCE

· The following actions shall be carried out to insure that this practice functions as intended throughout its expected life.  These actions include normal repetitive activities in the application and use of the practice (operation) and repair and upkeep of the practice (maintenance):

· Replacement and or replanting will be required when survival is inadequate.

· Competing vegetative competition will be controlled until the woody planting is established.

· Damaging pests will be monitored and controlled.  Repellents, poisons, fencing, tubing, netting and cages of various kinds may be needed to control rodents, livestock and wildlife animal damage.

· Periodic applications of nutrients may be needed to maintain plant vigor.

· Livestock shall be controlled or excluded as necessary to achieve and maintain the intended purpose.  Refer to NRCS Standard 472, Use Exclusion for additional information.   

· The planting will be inspected periodically, protected and restored as needed from adverse impacts such as excessive traffic, pest infestations, pesticide use on adjacent lands, livestock use and fire.

· As applicable control of water or concentrated flow erosion shall be continued.  Following severe storms check for evidence of sediment deposit, erosion or concentrated flow channels.  Prompt corrective action needs to be taken to stop erosion.

· Maintain central stem on trees by eliminating forks and multiple leaders. 

REFERENCES
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Forest Planting Practice in the Central States; Agricultural Handbook No. 247; USFS 1963.

Hansen, E., Netzer, D., and Tolsted, D. 1993. Guidelines For Establishing Poplar Plantations in the North-Central U.S.  USFS Research Note NC-363.

Minnesota Tree Planting Handbook; MN Association of Soil and Water conservation Districts, Forestry Committee; 1999.
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[image: image1.jpg]igure 1: Hole Planting

Proper Planting

A. Dig hole slightly larger than the roots spread out.

B. Set seedling an inch deeper than in nursery. Partially fill hole and firm.
C. Fill hole, firm, and add loose soil as mulch.

Improper Planting

. Hole too deep

. Compacted roots, hole too narrow.

Air pockets remain, organic debris in hole.
Exposed roots, hole too shallow.

. "L" or "J" rooted, hole too shallow.

. Not vertical, hole too shallow.
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taproots 8 to 10 inches long and lateral roots three inches long.)
il around lower roots.

E. Insert bar about 2 inches behind first hole.

D. Remove bar and set seedling in hole at correct depth. (Root is schematically drawn. Prune
F. Pull bar back to pack so

H. Repeat steps E to G and close new hole with shoe heel.

G. Push bar forward to pack soil around upper roots.
I. Firm soil around seedling with foot.

A. Insert bar straight down and pull backward
B. Push bar down at same angle to get a new b

C. Push bar to vertical position.




[image: image3.jpg]Figure 2: Balled and Burlapped Planting
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Step 1: Dig hole. e shovel or spade or

powcr past- hole digger. Make hole 2 inches
wider than ball for tamping and lining up.

Step 2: Place tree in hole at same
depth it grew in nursery. Put soil under ball
or at lower side of ball if necessary to make

tree set correctly.

TAMPING
ROD
/ o

TRENCH

Step 3: Fill in around ball with soil.
If burlap is tight at base of trunk, loosen and
pull back a few inches. Leave shallow trench

for water.

Step 4: Add one pail of water to soil.
After water setiles, fill low spots with loose
soil.

Step 5: Mulch trees with ground
cormncobs. Add 1 to 2 bushels of mulch
(4-inch layer), depending upon size of tree.
Keep mulch away from base of trunk.

N
EXTRA LEADER

Step 6: Prune where necessary. Cu
off extra leader if present, leaving one good
leader.
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       Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this 

       standard, contact the Natural Resources Conservation Service.
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