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	Client/Operating Unit:
	     
	Farm No.:
	     
	Tract No.:
	     

	Farm/Ranch Location:
	     
	Field No.:
	     
	Program:
	     

	Specifications Date:
	     
	Planned Installation Date:
	     

	Proposed Treatment Acres:
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Matching the woody plant species with the planting site, together with good weed control and planting techniques make for successful reforestation.

INTRODUCTION
This Job Sheet describes the necessary techniques to establish woody plants for conservation purposes.
The general information presented in the text along with the custom site-specific information developed by the plan writer and presented in the “Specifications” section will provide you with most of the details necessary to successfully install a tree and shrub planting.  However, as this document can’t address all situations, it is strongly recommended to review the publications listed in the “References” section for additional information.

This document does not completely cover the facilitating practices often used in conjunction with Tree/Shrub Establishment such as site preparation and follow-up weed control that are also necessary to ensure plant survival.  For these practices, refer to the Tree/Shrub Site Preparation (490), Herbaceous Weed Control (315), Mulching (484) and/or other applicable conservation practice standards and associated job sheets.
Also, this job sheet does not apply to establishment using direct seeding.  For this technique refer to the Tree/Shrub Establishment (612) conservation practice standard and “Illinois Direct Seeding Handbook” at:  http://www.il.nrcs.usda.gov/technical/forestry/dshndbk.html.

PURPOSEs
This conservation practice can be used to establish woody plants for:

· forest products such as timber, pulpwood, etc.
· wildlife habitat

· long-term erosion control and improvement of water quality

· treating waste

· storing carbon in biomass

· reducing energy use

· developing renewable energy systems
· enhancing aesthetics
SPACING AND LAYOUT REQUIREMENTS

Tree/shrub spacing and densities vary depending on the purpose of planting, and the type of stock being planted.  Typical ranges are listed below.
Seedlings (bare root or plugs and cuttings):
· Timber production:

· Hardwoods - 545-900/ac.

· Conifers - 600-1000/ac.

· Wildlife Plantings:   302-1200/ac.  Certain wildlife plantings may require densities outside this range.  Contact the Michigan NRCS State Biologist for guidance.
· Christmas Trees: 726-1200/ac.
· Supplemental Underplanting:  200-300 /ac. evenly distributed over the area needing treatment.
· Erosion control: 1000-1200 /ac.  
· For other applications or approval of planting densities outside these listed ranges, contact the Michigan NRCS State Forester or State Biologist.
Larger stock, including air-root pruned, containerized, and balled and burlapped stock:
· 20+ per acre if natural regeneration is expected.

· 50+ trees per acre if natural regeneration is not expected.
For minimum planting stock sizes, refer to the next section.
Table 1 - Common Tree/Shrub Spacings

	Spacing (feet)  
	Plants/Acre

	6 x 6
	1210

	6 x 8
	907

	5 x 10
	871

	6 x 10
	726

	7 x 7
	889

	7 x 10
	622

	8 x 8
	681

	8 x 10
	544

	8 x 12
	453

	9 x 9
	538

	10 x 10
	436

	10 x 12
	363

	12 x 12
	302


Plan the minimum setback distance from the outside tree or shrub row to adjacent property line or contrasting land use areas to be equal to the 20-year height of the tree or shrub, unless the 20-year height is > than 20’in which case use a minimum setback of 20 feet.  Refer to the Conservation Tree/Shrub Guide (CTSG) Tool in eFOTG, Section II for 20-year plant heights.

Where subsurface drains (tile lines) cross through a tree/shrub planting, and where these drains will remain functional, install a sealed conduit through the planting and extending a minimum of 100 feet beyond large trees and 75 feet beyond small to medium sized trees and shrubs.
Additional Layout information for Supplemental Underplanting

Ensure that there is adequate sunlight available for the species to be planted.  Use the CTSG tool to determine the shade tolerance of the species to be underplanted.
· Intolerant tree/shrub species (I) require full sun and require openings ½ to ⅔ acre in size (diameter of opening:  160-200 feet, measured at tree crown level).
· Species with intermediate shade tolerance (M) require canopy closure of 30-50%, which can be approximated with openings ¼ to ½ acres in size (diameter of opening:  120-160 feet, measured at tree crown level).
· Shade tolerant species (T) can grow in full shade, although 60-80% canopy closure will accelerate the growth and development of underplanted trees/shrubs when compared to 100% canopy closure.  Small openings of 1/10th acre or less (diameter of opening: 80 feet or less, measured at tree crown level) will favor regeneration of shade tolerant species.
All underplanted seedlings will benefit from additional cutting or killing of overstory trees 2 or more years after establishment to maintain or increase the amount of light reaching the ground.
Minimum Planting Stock Size

Bare-root Stock
Conifers:  Minimum height 9 inches with a minimum root length of 8 inches OR minimum caliper 3/16 inch.
Hardwoods:  Minimum height of 12 inches with a minimum root length of 8 inches OR minimum caliper* of ¼ inch.  Exceptions: hickory species may have a minimum height of 6 inches and root length of 8 inches OR ¼ inch caliper*.
Containerized Stock
One year old plug container seedlings must have root volumes of at least 7 cubic inches.

Potted Stock

Minimums for potted stock, including air-root pruned: height 3 feet, container size 1 gallon, caliper* 3/8 inch.
Cuttings (Hybrid Aspen, Willow, Cottonwood, etc.) Minimum 10 in. in length with 3/8 in. caliper*.

Balled and Burlapped Stock
Conifers:

	Tree

Height
	Minimum

Diameter Ball

	18-24 in.
	10 in.

	2-3 ft.
	12 in.

	3-5 ft.
	14 in.

	5-6 ft.
	20 in.


Hardwoods:

	Tree

Height
	Minimum

Diameter Ball
	Caliper*

	5-6 ft.
	12 in.
	½ in.

	6-8 ft.
	14 in.
	¾ in.

	8-10 ft.
	16 in.
	1 in.


* Caliper (diameter at ground level) shall be measured at the root collar.

COVER CROPS

Cover crops or permanent sod strips may be needed between tree/shrub rows on sandy or highly erosive sites in order to prevent erosion and damage to seedlings by sandblasting.  Cover crops are also used to minimize the risk of more aggressive or invasive vegetation (e.g., Canada thistle) establishing.
Ideally, cover crops should be allowed one growing season prior to planting the trees.  This will provide flexibility in case the cover crop doesn’t establish adequately, due to unfavorable weather conditions, for instance.  If cover crops are needed, use the Cover Crop (340) conservation practice standard.
SITE PREPARATION
Site preparation prior to tree/shrub planting is typically necessary on any site with existing vegetation to reduce competition and assure tree survival. Site preparation likely is not needed on bare or very sparsely vegetated sites – recently tilled, following an annual crop (e.g. annual grains, soybeans), moss, sparse Junegrass, etc.  Refer to the Tree/Shrub Site Preparation (490) conservation practice standard and job sheet for more information.
CARE OF SEEDLINGS
Proper care of seedlings prior to and during the planting process is critical to ensuring a successful planting.  Seedlings that have had roots dried, frozen, or subjected to mold or high temperature should be assumed dead and not suitable for planting.

Seedlings should be packed and shipped in wet moss or other similar medium, kept cool (ideal temperature between 33 and 37 degrees F) and moist through the planting process.  Make plans for cold storage in case planting is delayed, if possible.  Exposure to direct sun and wind can kill a seedling in less than 30 seconds.
Plant seedlings as soon as possible after received, keeping roots moist throughout the planting process.
If seedlings can’t be planted right away, store them in a cool, moist, shaded location up to 7 days.  Do not stack bundles of trees in layers of more than two deep to allow adequate air circulation and prevent heating.
If planting is delayed for longer than seven days after receipt and they can not be kept in cold storage, heel in the seedlings in a shaded area and keep them moist.  To heel-in seedlings:  Dig a trench in the soil, place the seedling in the trench and cover the roots with soil, wetting the soil and roots during the process.  Refer to Figure 3. Transplant heeled in seedlings and resume normal tree planting as soon as suitable conditions exist.
Do not immerse roots in water or wash soil off of seedling roots.  Mist seedlings to keep them moist.
Water absorbent/retention dip may help conserve moisture on seedling roots when planting in dry weather.

PLANTING REQUIREMENTS

Planting Dates

Plant bare-root stock, seedling plugs, live cuttings, containerized stock or balled and burlapped stock during the dormant season in the Spring after the ground thaws until June 1 as soil moisture and local weather conditions permit or in the Fall, after October 1 until the ground freezes when soil moisture is adequate.
Do not plant seedlings (bare-root or plugs) in the Fall on soils subject to frost-heave action (clays, clay loam, silty clay loams, silts, silt loams, and loams).
Planting Seedlings

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.  If the roots are too long for the planting equipment, minimal pruning of small end roots may be needed.  Do not prune back into the main root system or more than 25% of the total root length (excluding long individual fibrous roots), or to less than 8 inches.  Pack soil around each plant firmly to eliminate air pockets after planting.
Plant trees/shrubs vertically with the root collars equal to or up to one inch below the soil surface to ensure adequate coverage of the roots with soil. 

Planting Cuttings

Plant cuttings within 2 days of collection or shipping arrival in the spring before June 1.  Plant, with buds pointing up, in firm ground with 1” of cutting exposed above ground.
Planting Containerized Trees

Dig a hole slightly larger than the container diameter.  Gently remove plants from containers before placing in the ground and firmly pack soil around roots to eliminate air pockets.  Before planting, loosen any spiraling or compacted roots.  Water should be applied generously.
Planting Balled and Burlapped Trees

When handling stock, never lift a tree at the stem or trunk. Handle stock at the root ball.  Dig a hole 1 1/2 times as wide as the root ball and about the same depth as the root ball.  Remove any rope, wire, or plastic twine from the tree.  Pull back burlap around trunk and fold down into the hole.  Carefully place the tree in the hole and firmly pack soil around roots to eliminate air pockets.  Water should be applied generously.
Other Planting Information

Use equipment and plant on the contour or across the slope, as possible to minimize erosion potential.

Use of a professional tree planting contractor has been shown to significantly increase the chances for successful tree establishment.
If damage from deer, rabbits or other herbivores is anticipated, use tree shelters or repellants to protect seedlings.
Refer to the illustrations on page 6 and to “Tree Planting in Michigan,” MSUE Bulletin E-771.
MAINTENANCE
Weed Control

Maintain a 36” diameter weed-free area in all directions from planted seedlings or cuttings until average tree/shrub height is taller than the surrounding weeds. This will typically take 3 to 5 years.  Use the Mulching (484) conservation practice standard for organic or inorganic mulch, including fabric weed barriers.  Use the Herbaceous Weed Control (315) conservation practice standard for chemical or mechanical (tillage) weed control.

If tillage is used for weed control, care must be taken not to damage plant stems.  Keep tillage depths shallow to avoid root damage.

Note:  Mowing is not considered a weed control practices in field plantings, as it tends to stimulate root growth of grasses.  It can be used between tree rows, however, to improve access, and reduce cover for potentially damaging herbivores.
Mulch and Fabric Weed Barriers
[Note: organic or inorganic mulch, including fabric weed barriers, should be specified as the Mulching (484) conservation practice.  However, some additional guidance is provided here.]
Mulch is organic or inorganic material that is spread around the individual seedling to help retain soil moisture, moderate soil temperature, and prevent weed growth.  Apply mulch in a 3’ diameter circle around each seedling, 2 to 3” deep, and pulled back from the plant stem slightly.  Straw or other similar mulch generally should be avoided as it can encourage mice and other small herbivores that may damage the seedlings.
Freshly chipped wood mulch should be aged for a few months to minimize the risk of heat damage to the seedlings (chips heat up significantly during the early stages of decay), and nitrogen deficiency problems (decaying organic matter can deplete the soil of nitrogen).

Fabric weed barriers are porous, yet opaque material that is installed over a tree or shrub seedling.  They permit water to seep through to the seedling, but prevent weed growth.  They are installed as 3’ x 3’ squares over individual plants, or as long rolls that can be rolled out over rows of trees.

If weed barriers or mulch will be used for follow-up weed control, site preparation may not be required.  However, in sites with aggressive difficult-to-kill weeds (e.g., reed canary grass), mechanical or chemical site preparation should be used prior to planting and installation of the weed barriers or mulch.

Other Maintenance Information

Replant if survival drops below 80% of the minimum allowed stocking level (see “Spacing Requirements” above), or if the intended purpose in no longer achievable.

Protect trees and shrubs from fire, insects, disease, and animals until established.  Refer to the Firebreak (398) conservation practice standard or other applicable standards as needed.

Pruning may be required to remove damaged, diseased or unwanted limbs to improve health and quality.  Refer to the Tree/Shrub Pruning (660) conservation practice standard.
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Tree Planting – Specifications Sheet
                     


                       
 
General Information

	Client Name*:
	     
	Tract no.:
	     
	Field no.:
	     

	Specifications sate:
	     
	Acres to be planted*:
	     

	Soil map unit(s):
	     
	Cons. Tree/Shrub Suit. Group:
	     

	Map of site* – attach a sketch, map, or aerial photo indicating the location of area to be treated with FSI.


PURPOSES* (check all that apply).  Establish Woody Plants for…

	 FORMCHECKBOX 

	Forest products such as timber, pulpwood, etc.

	 FORMCHECKBOX 

	Wildlife habitat

	 FORMCHECKBOX 

	Long-term erosion control and improvement of water quality 

	 FORMCHECKBOX 

	Treating waste

	 FORMCHECKBOX 

	Storing carbon in biomass

	 FORMCHECKBOX 

	Reducing energy use

	 FORMCHECKBOX 

	Developing renewable energy systems

	 FORMCHECKBOX 

	Enhancing aesthetics 


Site Preparation (For information only – include site preparation in plan as separate conservation practice: Tree/Shrub Site Preparation (490))
	Initial site preparation method*:
	     
	Date*:
	     

	Additional information:
	     


Tree/Shrub Establishment

	Planting method*:
	     
	Planting date*:
	     

	Storage requirements, if any:
	     

	Avg. spacing between rows*:
	     
	Avg. in-row spacing*:
	     

	Avg. stems/Ac. *:
	     
	Avg. seedling size/type:
	Follow guidance in job sheet


Number of Trees/Acre at Various Spacings:
	Spacing
	Stems per acre
	Spacing
	Stems per acre
	Spacing
	Stems per acre

	5 X 5
	1742
	8 x 10
	544
	15 X 15
	194

	6 X 6
	1210
	9 X 9
	538
	16 X 16
	170

	6 X 8
	907
	9 X 10
	484
	18 X 18
	134

	6 X 10
	726
	10 X 10
	436
	20 X 20
	 109

	7 X 10
	622
	10 X 12
	363
	30 X 30
	48

	7 X 7
	889
	12 X 12
	302
	40 x 40
	27

	8 X 8
	681
	14 X 14
	222
	
	


To calculate stems/acre for other spacings:  43,560 divided by (row spacing in feet x stem spacing in feet).

*required for certification of the practice.

Species Composition
	Species/cultivars*:
	Form
	Kind of stock1
	Total stems

	1 
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	2
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	3
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	4
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	5
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	6
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	7
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	8
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	9
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	10
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	11
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	12
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	13
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	14
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	15
	     
	 FORMCHECKBOX 
 Tree  FORMCHECKBOX 
 Shrub
	     
	     

	Total number of trees/shrubs needed for planting:
	     


1 Bareroot, container, cutting, balled and burlapped, etc. Include size, caliper, height, and age as applicable. 
Post-planting Weed Control (For information only – include weed control in plan as separate conservation practice: Mulching (484), Herbaceous Weed Control (315), etc.)
	Method/practice used*:
	     
	Date(s) planned*:
	     

	Additional information:
	     


ADDITIONAL INFORMATION

	Additional information necessary to install and maintain practice, including other facilitating practices needed, and O&M details*:
	Install according to the job sheet, all applicable additional criteria, and as detailed in this specification sheet.


*required for certification of the practice.
DESIGN APPROVAL:
I certify that this practice has been designed with specifications to meet the Tree/Shrub Establishment (612) conservation practice standard and that the client has been advised of installation and layout elements:
	
	     

	NRCS or TSP Signature*
	Date*


CLIENT REVIEW AND ACCEPTANCE:

The client acknowledges that:

a.
They have received a copy of the specifications and understand the contents including the scope and location of the practice.

b.
They have obtained all necessary permits and/or rights in advance of practice application, and will comply with all ordinances and laws pertaining to the application of this practice.

c.
No changes will be made in the installation of the job without prior concurrence of the NRCS.

d.
Operation and Maintenance of the installed work is necessary for proper performance during the life of the practice. The practice life is 15 years.

I have reviewed all specifications and agree to install as specified:
	
	     

	Client Initials
	Date


INSTALLATION CERTIFICATION:
Assessment of Survival (refer to Michigan NRCS Forestry Technical Note # 30 for survival assessment procedures)
	
	% Survival
	Remaining Tree/Ac.
	Comments

	Year 1*
	     
	     
	     

	Year 2
	     
	     
	     

	Year 3
	     
	     
	     


The Tree/Shrub Establishment (612) practice has been installed according to the Michigan NRCS Practice Standard and as specified above, and meets the minimum survival requirements.

	
	     
	
	     

	NRCS or TSP Signature*
	Date*
	Client Initials
	Date


*required for certification of the practice.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or a part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.
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