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Natural Resources CONSERVATION SERVICE

CONSERVATION PRACTICE General Specifications

TREE/SHRUB ESTABLISHMENT

(Acre)

Code 612

GENERAL SPECIFICATIONS
Procedures, technical details and other information listed below provide additional guidance for carrying out selected components of the named practice.  This material supplements the requirements and considerations listed in the conservation standard.

SEEDLING SELECTION
Rooted seedling stock shall be a "Plug" (one season in a container) for containerized seedlings and a 2+0 for bareroot seedlings (first number indicates number of seasons in nursery bed, second number indicates seasons in transplant bed).  Cuttings and whips shall be a minimum of 12 inches long, have a minimum small end diameter of 1/4" for shrubs and 3/8" for trees, and contain at least three lateral buds.  Buds should be firm with no evidence of new growth.

Where frost heaving is a concern use bareroot seedlings.  "Plugs" are more susceptible to frost heaving than bareroot seedlings.

Where moisture is limiting, summer heat is intense, or plant competition is severe, plant seedlings with a well developed root system such as Plug+1 or 2+1.

Where moisture is not limiting, but plant competition and/or animal browsing problems are significant, plant tall, well-developed seedlings such as 1+1 or 2+1.

Some hardwood species will grow readily from unrooted cuttings (especially willows and poplars) and are sold as unrooted cuttings or "slips" (sections of stem) or unrooted whips (long cutting of shoot with terminal bud intact).

On sites infected with laminated root rot (Phellinus werii) reforest the infected area (and 100 feet beyond visibly affected trees or stumps) with species that are immune or resistant to the fungus (See Table 1) and adapted to the site.  Clearly mark diseased sites to aid planting crews.

Table 1.  Pacific Northwest Tree Species Resistant or Immune To Laminated Root Rot.

Resistant
Incense cedar - Libocedrus decurrens

Ponderosa pine - Pinus ponderosa

Western red cedar - Thuja plicata

Immune
Bigleaf maple - Acer macrophyllum

Red alder - Alnus rubra

Pacific madrone - Arbutus menziesii

Tanoak - Lithocarpus densiflorus

Cottonwood, Poplar, Aspen - Populus spp.

Seedling Spacings
Table 2 provides recommendations for how many seedlings per acre to plant for common timber species.  Use Table 3 to convert seedlings per acre to average spacing.  Potential mortality, weed competition, and pest populations may require additional seedlings initially or replanting later.  

Table 2. Recommended Seedlings Per Acre

MLRA 1,2,3,4,5
   Site Productivity

Species
High
Med.
Low

Douglas-fir
436
360
302
Grand\Noble fir
436
360
302

Ponderosa pine
302
258
222
Western hemlock
436
360
302

Sitka spruce
436
360
302
W. red cedar
436
360
302
W. white pine
302
258
222



MLRA 6,10,21,43
   Site Productivity
Species
High
Med.
Low

Douglas-fir
302
258
222

Lodgepole pine
436
302
222

Ponderosa pine
258
222
222
Western larch
302
258
222
W. white pine
302
258
222
White/Grand fir
302
258
222

Plant Christmas trees at spacings no closer than 4x4 feet and no further apart than 8x8 feet.  Spacing should fit the cultivation, mowing, spraying, or cultural practices required.

Spacings for beatification, recreation and restoration plantings will vary depending on objectives, and site conditions.

Spacings for Windbreak /Shelterbelt plantings are found in Practice #380 Windbreak/Shelterbelt Establishment.

Spacings for wildlife plantings are found in Practice #645 Wildlife Upland Habitat Management.


Table 3.  Converting From Trees Per Acre to Spacings

    #
Spacing

Trees/Acre
in feet

2722
4x4

1742
5x5

1210
6x6

889
7x7

680
8x8

538
9x9

436
10x10

360
11x11

302
12x12

258
13x13

222
14x14
Example: Trees/Acre = 43560/Spacing = 43560/10X10 = 43560/100 = 436

Planting Dates
Table 4 provides spring planting dates for planning purposes.  Fall (September-November) planting is acceptable provided adequate soil moisture is present at planting time.  Avoid fall planting in areas subject to frost heaving.

SEEDLING PROTECTION
Protect seedlings against the following agents using one or more of the listed protection measures.  Protect seedlings until they are out of danger from being overtopped by competing vegetation.  Usually this as around 4 feet tall and not threatened by brush or non-desired hardwood trees.

Table 4.  Spring Planting Dates By MLRA And Elevation


Elev.


Start
End
MLRA
Range

Date
Date

A1
0
-
3700
12/1
4/1
A2
0
-
499
12/1
3/1

A2
500
-
1700
12/15
3/15

A3
650
-
1999
12/15
3/15

A3
2000
-
2999
3/15
5/31

A3
3000
-
4999
4/1
6/1

A3
5000
-
6000
4/15
6/15

A4
0
-
2999
12/1
4/15

A5
2000
-
2999
11/15
4/15

A5
3000
-
3999
3/15
5/15

A5
4000
-
5000
4/1
6/15

B6
950
-
1999
3/15
5/15

B6
2000
-
2999
3/15
6/1

B6
3000
-
3999
4/1
6/15

B6
4000
-
4999
4/15
6/15

B6
5000
-
7000
5/1
6/15

B7
800
-
1600
3/15
5/1

B8
800
-
3400
3/15
5/15

B9
1600
-
2999
4/1
6/15

B9
3000
-
5000
4/15
6/15

B10
2200
-
3999
4/1
5/15

B10
4000
-
6000
4/15
6/1

B11
2100
-
3000
3/15
5/1

D21
4000
-
6000
4/1
6/1

D23
4400
-
5999
4/1
5/1

D23
6000
-
8000
4/15
5/15

D24
3900
-
5999
4/1
5/1

D25
4500
-
7000
4/15
5/15

E43
1300
-
2999
3/15
5/15

E43
3000
-
4999
3/15
6/1

E43
5000
-
6999
4/1
6/1

E43
7000
-
9600
4/15
6/15

* Ending dates are for rooted seedlings.  Ending dates for unrooted cuttings should be 15-30 days earlier.

Competing Vegetation
Physical Removal - Use planting hoe, shovel, brush cutting tool or chain saw to clear competing vegetation in the immediate area of the seedling or, apply herbicides.  NOTE: Restricted use chemicals can only be recommended or applied by licensed applicators, and are subject to Federal and State regulations.

Mulch - Spread mulching material (paper, plastic, geotextile) around base of seedlings at least 1.5 feet in all directions from seedling.  Mulch must have good contact with the soil to allow rainfall to percolate through rather than run off. See Mulching #484 for additional specifications.

Browsing or Foraging Animals
Physical Barriers - Erect physical barriers where animals are causing damage to seedlings.  Physical barriers include: fences, nets, tubes, sleeves, and budcaps.

a. Material Specifications

- Fencing - (See Fencing #382 for specifications).
- Whole tree nets shall be of 6-15 mil photodegradable polypropylene fine mesh.
- Whole tree protectors shall be of 50  mil photodegradable polypropylene mesh tubes, or of spun polyester (Reemay) sleeves, 2-5 inches in diameter, 2-3 feet in length.
- Terminal leader protectors shall be of 50 mil photodegradable polypropylene mesh tubes, or of spun polyester (Reemay) sleeves, 1-3 inches in diameter, cut to length to enclose the leader and leave 4-8 inches above the end of the leader to allow for growth.
- Budcaps shall be of spun polyester (Reemay) sheets or weatherproof paper cut into 4 by 5 inch rectangular pieces.
b. Method and Placement 

- Apply tubes, nets, budcaps, and sleeves directly to seedlings to prevent browse damage.  
- Fold budcaps lengthwise and staple around the terminal leader and bud, forming a protective cylinder.
- Staple leader tubes to small branchlets along the leader to prevent loss from wind.  
- Secure net tubes with pins of 9 gauge wire, 14 inches long, hooked through the mesh and pressed into the ground.
- Support sleeves and tubes, on small seedlings (plugs and 2-0's), with a 3-4 foot stake (wood or bamboo) driven into soil next to the seedling to keep the seedling upright.
c. Maintenance 

- Inspect the treated area annually to assess need to repair, replace, remove, or adjust physical barriers.   

- Budcaps and sleeves may need annual replacement or adjustment until trees grow beyond the reach of grazing or browsing animals.
- Nets and net tubing may require physical removal in areas of heavy shade (generally north slopes greater than 20% slope) to prevent girdling.
Repellents - Apply chemical repellents to control damage from browsing or foraging animals. 
a. Materials

- Use commercially available repellents. (See Forestry Tech Note #23.)

b. Application 

- Follow label instructions.  Repellents must be applied correctly, or damage to seedlings or injury to the applicator may occur.
c. Maintenance 

- Inspect the treated area annually to assess need to reapply.
Physical Removal - 

Animal Pests - Physically remove animal pests causing damage to seedlings (foraging or browsing animals, or rodents) by trapping or hunting.  Follow State and local hunting and trapping regulations.
Insect and Disease Pests - Physically remove insect or disease pests by:

- removing the affected branches, leaves or needles by pruning or by burning of forest floor litter (See Tree/Shrub Pruning #660 and Prescribed Burning #338 for specifications). 
- removing the affected individual trees or groups of trees (See Forest Stand Improvement #666 for specifications).
Chemical Control - Apply chemical toxicants to control insect or disease pests.
a. Materials

- Use commercially available pesticides.   NOTE: Restricted use chemicals can only be recommended or applied by licensed applicators, and are subject to Federal and State regulations.
b. Application

- Properly identifying the pest.
- Apply chemical according to label instructions.
- Follow proper container disposal procedures.
c. Maintenance

- Inspect the treated area annually to assess need to reapply or adjust treatment.
Biological Control - Use biological control to achieve protection from pests and to decrease the need for chemical use.  Integrate biological control with other pest management practices.
a. Methods 

- Introduce disease-causing organisms (i.e., Bacillus thuringiensis). 
- Encourage increase of natural enemies through habitat enhancement.
- Introduce natural enemies from other areas.
b. Application

- Identify the causal agent and consult with a pest management specialist to identify disease causing organisms, natural enemies, or habitat requirements of natural enemies, and for treatment specifications.
c. Maintenance

- Evaluate biological control measures annually for effectiveness and adjust practices as necessary to achieve desired results.
Habitat Manipulation - Modify site conditions that are favorable to the destructive pests.  Use habitat manipulation if the specific treatments do not contradict site limitations or landowner objectives.
a. Methods 

- Plant forage species preferred by large game to reduce browsing of seedlings (See Wildlife Upland Habitat  Management #645 for specifications).
- Improve the quantity and quality of forage away from the damage-susceptible sites (See Prescribed Grazing #528A, and Forest Stand Improvement #666 for specifications).
- Plant species not browsed by the pest species 
- Leave logged areas unburned to restrict movement of browsing animals.
- Eliminate preferred habitat of pest species.
b. Application

- Identify the pest.
- Determine its habitat needs.
- Alter the affected site to discourage continued  residence by the pest or to alter the feeding  patterns of the pest.
c. Maintenance

- Evaluate habitat manipulation measures annually for  effectiveness and adjust as necessary to achieve desired results.
Excess Heat
Artificial Shade - Apply shade cards or collars where moisture is limiting and planting occurs on a south facing slope and if natural shade (debris or stumps) is not available.
a. Material Specifications

- Shade cards and collars shall be made of heavy weatherproof cardboard, wood, Styrofoam or other suitable material.
- Minimum dimensions of cards shall be 8 inches by 12 inches, collars shall be 3 inches in diameter and 4 inches in height.
- Cards will be held in place by stake (wire or wood) attached to the card or inserted into the card.
b. Application 

- Shade cards shall be placed 3 inches from seedling.
- Shade cards shall be placed to the south of seedlings with an east-west orientation.
- The bottom edge of the shade card shall be placed as close to the ground as possible.
- Shade collars shall be placed around the base of the seedling.
c. Maintenance 

- Inspect the treated area annually, until seedling establishment is assured, to assess need to repair, replace, remove, or adjust shade cards.

drought
If irrigation water is available irrigate at a rate of 1 gallon per tree soon after planting.  (See Irrigation System #441/442/443 and Irrigation Water Management #449 for specifications).  Apply supplemental water at the following rates when more than 2 months of the growing season are droughty.

Recommended irrigation rates:

 - Establishment year:

   1 gallon per seedling per week.

 - Second growing season:

   2 gallons per seedling per week.

 - Third growing season:

   4 gallons per seedling per week.
Discontinue watering in the late summer to allow trees and shrubs to harden off.  In the late fall, if soil moisture is depleted, a deep watering is beneficial in preventing winter desiccation damage. 
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