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1. scope

The work shall consist of establishing woody plants by planting seedlings or cuttings, direct seeding, or natural regeneration.
2. general specifications
Any alterations or additions to this practice design must be approved by NRCS prior to modifying this specification.

Tree/Shrub Establishment applied on state, federal, and tribal owned lands normally require permit or approval.  

The NRCS assumes no responsibility for interference with private or public utilities.

State and federally protected plants, animals, cultural resources, and historically significant properties shall not be harmed or destroyed during the installation of this practice. 

All work shall be done in a manner that minimizes soil and vegetation disturbance and the movement of sediment and other pollutants into streams and water bodies. Any engine oil, lubricants, or other chemical pollutants spilled during construction shall be safely collected and properly disposed of. 
Composition of species will be adapted to site conditions and suitable for the planned purpose(s).

Species considered locally invasive or noxious shall not be used.

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

Planting dates, and care in handling and planting of the seed, cuttings or seedlings will ensure that planted materials have an acceptable rate of survival.   Whenever possible plant/transplant seedlings just prior to the onset of monsoonal or winter moisture to when supplemental irrigation is not planned.
Only viable, high-quality and adapted planting stock or seed will be used.  

Whenever possible plant/transplant when the plant is dormant.
A precondition for tree/shrub establishment is appropriately prepared sites. Refer to practice standard Tree/Shrub Site Preparation, 490. 

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

Selection of planting technique and timing 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 plant and animal pests and fire. If pesticides are used, refer to standard Pest Management, 595, as appropriate.

Each site will be evaluated to determine if mulching, supplemental water or other cultural treatments (e.g., tree protection devices, shade cards, brush mats) will be needed to assure adequate survival and growth.

3. Care and Handling of planting stock
Bareroot stock will be stored in a cool, moist environment (34-38 degrees F) or heeled in for long term storage.

During all stages of handling and storage, keep stock tops dry and free of mold and roots moist and cool. Destroy stock that has been allowed to dry, to heat up in storage (e.g., within a bale, delivery carton or container), or that has developed extreme mold or other pests.

Live cuttings that will not be immediately planted shall be promptly placed in controlled storage conditions (34-38 degrees F) for long term storage and protected until planting time. The selected material for cuttings must be vigorously growing and a minimum 2 years old to assure the material is woody. All live cuttings must be taken during the dormant season. Side branches should be removed but the branch collars should be left undamaged.  Two to Three terminal branches should be left on the cutting. Cutting lengths should be long enough to reach adequate soil moisture required by the individual species during the growing season with 4 feet of stem above the surface to prevent shading by common weeds. Most species suitable for planting of cuttings or poles must be planted to a depth of permanent water or will require temporary water until the root system develops down to permanent water. Dormant cuttings of many species, particularly cottonwood and willows, may be stored with the butt end submerged in water for as long as three weeks, which must be prior to the buds breaking. At a minimum, the butt end must be kept cool, dark and moist until the stock is planted.

Seedlings shall not be less than 1/4" in caliper at 1" above the root collar. Rooted planting stock must not exceed a 2:1 shoot-to-root ratio unless it is a species that can root from its stem and will be planted with the root collar well below the ground surface to enable roots to reach subsurface moisture. Preferable shoot-to-root ratio is 1:1. (See figure 1.)  Minimum container size for rooted seedlings should be 10 cubic inches. There are no restrictions for maximum container size. The preferred container shape is long and narrow so the taproot system of the transplant can begin to develop.  

Provide protection to seedlings from wind and/or heat damage by placing snow fence, shingles, or other suitable materials on one or more sides.
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Figure 1. Plant or stock size requirements.




Increase available moisture by making a depression around the base of a plant and placing tar paper squares or weed barrier fabric in this depression or using a "super slurper" moisture holding compound.

Provide enough water for optimum growth through the use of drip irrigation (Specification 441 - Trickle irrigation), or other proven irrigation strategies. Irrigation may also be achieved by embedding watering tubes with transplants and bareroot plants at time of planting. These tubes may be PVC pipe, 1-3 inches in diameter, perforated at the bottom 1/3, and its length at least 1/3 longer than the current root system of the transplant. Plants may be irrigated with portable water tanks or automated systems. With the deep watering provided by the embedded tubes, less watering will be required. Also, there usually will be fewer weeds to contend with since the watering is subsurface.

Plant only on those areas where grazing can be managed (Specification 472 – Access Control).

Roots of bareroot stock shall be kept moist during planting operations by placing in a pail of water, a water-soil (mud) slurry, damp peat moss, super-absorbent (e.g., polyacrylamide) slurry or other equivalent material.  Rooting medium of container or potted stock shall be kept moist at all times by periodic watering. Pre-treat the stored cuttings with a- three to seven day water soaking just prior to field planting. Stock shall not be planted when the soil is frozen or dry.

4. planting techniques
Generally, rooted stock will be planted in a vertical position with the root collars approximately 1/2-inch below the soil surface. However, many riparian woody species may be planted down to the capillary fringe of the water table as long as the stems are at least two feet above the soil surface which will limit detrimental shading by common weeds. Woody species that may be buried include, but are not limited to, New Mexico olive, indigo bush, false willow, and sumac. They are able to root from their stems and are adapted to being buried in sediments or deeply planted well above their root collar. Insert cuttings to the depth required to reach adequate soil moisture. The planting trench or hole must be deep and wide enough to permit roots to spread out and down without J-rooting or L-rooting. The planting trench or hole will be thoroughly moistened just prior to planting.  After planting of rooted stock or cuttings, pack soil around each plant firmly (See figure 2) and irrigate plant liberally to eliminate air pockets.  Where possible organic soil will be used to used to fill the trench or hole to provide a better rooting medium for seedling root development.
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Figure 2. Proper plant and root placement of
rooted stock using a planting bar.




Bare root trees will be kept moist at all times before planting by covering with moist burlap or carrying in a pail containing water.  Do not remove from burlap or pail  until just prior to planting.
Containerized stock should be kept moist enough that they slip out of the containers and the soil medium remains attached to the roots.

Avoid planting on hot windy days.

5. Tree planting on forest land

Adapted Species for forestland reforestation purposes include but are not limited to:

Colorado blue spruce 
Douglas-fir

White-fir 
Ponderosa pine

Engelmann spruce

Site Preparation will be accomplished prior to planting and will include the elimination of fire hazards in heavy slash areas.

Spacing is an important consideration to assure that all the purposes desired from accomplishing this practice are acquired with the least amount of management inputs.

The number of trees planted per acre is dependent upon soil characteristics, site index of the species to be planted, and whether precommercial and commercial thinnings are planned.
	Species: Ponderosa pine or Douglas fir

Type Stock: b=Bareroot C=Container

Trees/Acre to be planted 

	Site

Index
	Type
Stock
	Precommercial
Thinnings

Planned(Min

No./Ac
	Pulpwood
Harvest

Planned

(Min

No/Ac)
	Sawlog
Harvest

Min

No/Ac

	50-60
	B
	640
	575
	350

	50-60
	C
	420
	375
	295

	70-80
	B
	575
	500
	350

	70-80
	C
	370
	325
	275

	90
	B
	625
	555
	400

	90
	C
	410
	360
	265

	100+
	B
	600
	500
	350

	100+
	C
	490
	325
	225


	Species: Engelmann Spruce 

Type Stock: b=Bareroot C=Container

Trees/Acre to be planted

	Site

Index
	Type

Stock
	Pulpwood
Harvest

Planned

(Min

No/Ac)
	Sawlog

Harvest

Min

No/Ac

	50-60
	B
	700
	350

	50-60
	C
	455
	300

	70-80
	B
	700
	300

	70-80
	C
	455
	200

	90
	B
	800
	550

	90
	C
	455
	400

	100+
	B
	900
	630

	100+
	C
	585
	450


	Species: White fir 

Type Stock: b=Bareroot C=Container

Trees/Acre to be planted

	Site

Index
	Type

Stock
	Pulpwood
Harvest

Planned

(Min

No/Ac)
	Sawlog

Harvest

Min

No/Ac

	50+
	B
	650
	400

	50-60
	C
	422
	260


*These planting rates are based on 50 percent mortality for bareroot and 30 percent mortality for container seedlings for years 1 and 2.
6. Planting requirements for wildlife habitat

Initial plant-to-plant densities for trees and shrubs will depend on their potential height at 20 years of age.  Heights may be estimated based on: 1) performance of the individual species (or comparable species) in nearby areas on similar sites, or 2) predetermined and documented heights using Conservation Tree/Shrub Suitability Groups, Section II of the Field Office Technical Guide. Planting density specifications are:

Plant Types/Heights:

Plant-to-Plant





Spacing in feet:

• Shrubs less than 10 feet in

height




3 to 8

• Shrubs and trees from 10 to

25 feet in height (includes 

columnar trees)



6 to 10

• Trees greater than 25 feet in

height




8 to 18

7. planting specifications

Species:      
No/Ac:      
Spacing:      
Species:      
No/Ac:      
Spacing:      
Species:      
No/Ac:      
Spacing:      
Species:      
No/Ac:      
Spacing:      
Total number of trees per acre:      
Planting time period:       to      
Special Requirements (competing vegetation control, access control, mulching, irrigation, etc.):      
8. Required Attachments

 FORMCHECKBOX 
  Plan Map showing location

9. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Other      
10. Operation and Maintenance

Access by vehicles or equipment during or after tree/shrub establishment shall be controlled to protect new plants and minimize erosion, compaction and other site impacts. Refer to the standard Use Exclusion, 472.

The trees and shrubs will be inspected periodically and protected from adverse impacts including insects, diseases or competing vegetation, fire and damage from livestock or wildlife.

If needed, competing vegetation will be controlled until the woody plants are established. Noxious weeds will be controlled. If pesticides are used, refer to standard Pest Management, 595.

Replanting will be required when survival is inadequate.

Supplemental water will be provided as needed.

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

After trees and/or shrubs are established, refer to the standards Forest Stand Improvement, 666, and Tree/Shrub Pruning, 660, for subsequent management.

Specific Recommendations For Your Installation

     
I have reviewed the plans and specifications. I accept and approve them for the installation of this project.

Landowner or Operator 

Date 
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