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Conservation Practice Specification 

ARIZONA

Windbreak and Shelterbelt Establishment

(feet)

CODE NO. 380
1. Scope

The work shall consist of planting vegetation necessary to provide windbreaks.

2. general requirements

A.
Applicability
(1)
On land next to farmsteads, small rural towns and suburban areas along heavily used highways and railroads, where wind damage is likely. Locate where noise pollution is great or where the natural beauty of trees and shrubs is wanted, and where rows of trees or shrubs will provide the needed protection, desired beauty or will attract wildlife.

(2)
Next to feedlots or grazing areas to provide livestock shelter, to beautify an area, or to provide wildlife shelter and food.

(3)
On lands that can be irrigated or on soils above 5,000 ft. and over 15 in. of precipitation where dryland conditions are favorable.

B.
Specification
(1)
General Guidelines
Locate windbreaks to provide adequate space when mature. Do not plant under power lines, near existing vegetation, close to buildings or where cultivation and care will be hindered. Provide 100 foot spacing between windbreaks and areas to be protected, except as a screen, sound barrier, etc., in yards where shrubs or small trees are used. This is especially important near orchards and crops. Prune branches up trunks of trees where frost is likely to be a hazard and/or air drainage is poor. 

(2)
Spacing guide

Twin-row High Density - Narrow crowned trees and shrubs are the preferred species in this type of planting.  

   6-8 feet between rows.

   8-10 feet if fabric mulch is installed.

Multiple row windbreaks
For areas with 9-12 in. precipitation:
   Between shrub rows 10-16 ft.
   Between shrub and tree rows 14-20 ft.
   Between tree rows 22-30 feet 

For areas with more than 12 inches precipitation

   Between shrub rows 8-16 ft.
   Between shrub and tree rows 12-20 ft.

   Between tree rows 18-26 feet 

For areas with permanent irrigation

   Between shrub rows 6-16 feet
   Between shrub and tree rows 10-20 feet
   Between tree rows 16-26 feet 

Spacing  Within a Row

Single row windbreaks and multiple –row living snow fences:

Shrubs


3 to 8 ft.

Low Broadleaf <25’ ht
6-10 ft

Tall/medium Broadleaf  
10-18 ft 

Columnar populars
6-8 ft

Junipers


6-10 ft

Conifers


8-16 ft

Multiple–row field, farmstead and feedlot windbreaks: 

Shrubs
3-4 ft

Junipers – Windward row
6-10 ft

Junipers – Leeward row
6-12 ft

Low Broadleaf <25’ ht
8-12 ft

Tall/medium Broadleaf 
10-18 ft 

Columnar populars
6-8 ft

Conifers
8-14 ft 

Interior rows 
12-18 ft

(3)
Wildlife

Windbreaks are beneficial to most wildlife species in one way or another. Windbreaks can be designed for a specific type of wildlife. Plants that offer preferred food, cover, and nesting can be selected to benefit specific animal or bird species desired.

C.
Preparation of Planting Sites
Planting sites shall be properly prepared based on the soil type and vegetative conditions listed below. (Caution: Avoid cropland sites that have had recent heavy applications of harmful pesticides.)

(1)
Loamy/clayey soils

a.
Sod and alfalfa land

Summer fallow 1 year to kill the sod.  Till1/ in the spring before planting the trees.  A fall-sown crop of oats may be used where needed to control erosion.

Sod may be killed by non-selective herbicides the year before tree planting.2/  Plant trees in the residue.  On heavy soils, tillage is usually necessary when a tree-planting machine is to be used.

b.
Cropland

If the site is in row crop, till in the fall or in the spring before planting the trees.  Check to see if the site has a plow or hard pan in subsoil.  If so, a deep disking or ripping should be done in the fall.  A fall-sown crop of oats may be used where needed to control erosion.

If the site is in small grain stubble, the trees may be planted in the spring without further preparation.  If the fabric mulch is to be installed, till in the spring before trees are planted.

Tillage operations on steep slopes must be on the contour or with terraces where practical.  A cover crop between the rows may be necessary to prevent the trees from being covered by silt.

(2)
Sandy soils

a.
Sod and Alfalfa Land

Till and plant to a spring cover crop (corn, grain, sorghum, etc.), the year before tree planting.  Leave a stubble cover in which to plant the trees.  A light disking may be needed before tree planting if the fabric mulch is used.

Sod may be killed by nonselective herbicides2/ the year before tree planting.  Plant trees in the residue.

When hand planting, scalp or strip an area at least 36 inches in diameter and two-to-four inches deep.  (Subsequent planting of the tree will be in the center of the scalped area.)

Roto-till a 36-inch side strip.  (Subsequent planting of the tree will be in the center of the scalped area.)  Where a drip watering system will not be used, roto-till the strip the year before tree planting.

b.
Cropland
If the site is in small grain, corn, or similar clean tilled crop, and is reasonably free of weeds, plant trees in the stubble without prior preparation.  It may be necessary to till a narrow strip with a disk or other implement to kill weeds or volunteer grain, or to prevent stalks and other residue from clogging the tree planter.  If fabric mulch is to be used, disking may also be needed.  A cover crop or stubble must be maintained between the rows to protect the trees from blowing soil.

(3)
Non-tilled Sites and/or Erosive sites

On sites of all Windbreak Suitability Groups, where it is not practical or possible to operate equipment, where tillage of the entire site will cause excessive erosion, or where tillage of the entire site is impractical, the following methods of site preparation may be used:

Scalp an area at least 36 inches in diameter.  (Subsequent planting of the tree will be in the center of the scalped area.)

Roto-till a strip at least 36 inches wide the year before tree planting.  (Subsequent planting of the tree will be in the center of the scalped area.) 

Kill the vegetation in a 36-inch diameter or larger area or in a 36-inch or wider strip with a non-selective herbicide 2/ the year before tree planting and plant in the treated area.

D.
Control of Competing Vegetation

(1)
Between rows:  Clean cultivation.  Used only where wind erosion is not a severe hazard.  Use a spring tooth harrow, sweep chisel plow, tandem disk, shovel cultivator, or other tillage implement.  Tillage depth should be two to four inches to avoid damage to tree roots.

Between plants within the row:

Hand hoeing.

Roto-tiller.

Tractor-mounted row hoes or weed badgers.

Over-the-row cultivation with a flexible tine or finger-type weeder (when weeds are in two-leaf stage).

(2)
Cover crop.  Use annual grain, sorghum, corn, etc. or perennial grass.  Leave approximately four feet between the cover crop and the tree row.  If perennial grasses are planted, use only short non-rhizomatous grasses such as sheep fescue or hard fescue.  Mow between the rows approximately once each month during the growing season.

(3)
Chemical control.  If this method is used, caution must be taken to avoid severe erosion and concentration of the chemicals from runoff.  Apply in a 1 1/2 to 3-foot band adjacent to each side of the tree row. 

(4)
Polypropylene fabric mulch.  Fabric should be 6-foot wide and guaranteed against sunlight deterioration for a minimum of 5 years.  See Mulching #484 for specifications.

E.
Protection from Rodents
Maintain good weed control within row.  Mowing between rows to reduce rodent habitat. Control mice, gophers and other undesirable rodents by the use of poison baits.  Mouse baits should be placed in tin cans nailed to a board. Gopher baits are best placed with a machine of the "gopher getter" type.

F.
Irrigation

See Irrigation System (441/442/443) and Irrigation Water Management (449) for Specifications.

Irrigation interval will lengthen as new plantings age and develop a deeper and more extensive root system.  Set time will also increase to accommodate an increasing demand for more volume of water.

Soak the soil profile thoroughly to a depth of 3-5 feet and do not irrigate again until the profile has drawn down to 50-60 percent of available water-holding capacity. 

If polypropylene fabric mulch is used for within-row weed control and moisture conservation, the amount of supplemental water needed may be reduced by up to 50%.  Field-checks will be required to determine effectiveness of mulch.

When using polypropylene fabric mulch, care should be taken not to over-water.  Over-watering may drown out roots and kill planted trees or shrubs.

1.   Peak moisture use of windbreaks – general:

	
	Available Moisture

	Cool climate (in./day)
	Moderate climate (in./day)
	Hot climate (in./day)

	.15
	.20
	.25


2.   Available water-holding capacities for soil types:

	
	Available Moisture

	Soil texture
	Range (in./ft.)
	Average (in./ft.)

	Very coarse textures
	0.36-1.08
	0.72

	Sandy loams
	1.08-1.80
	1.44

	Loams to silty clay loams
	1.80-2.52
	2.16

	Silty clay to clay
	1.68-2.04
	1.83


3. To determine the time of application of irrigation water, use the following formula:

Time of Application in hours equals inches of water to apply times 450 times acres divided by gallons per minute of water supply.

G.
Plant Selection

Table 1 lists some suggested species.  Refer to the “Tree and Shrub Planting Handbook for Arizona and New Mexico” for further information.  

Table 1.

	MLRA D30, D31, D40 
	MLRA 41 – 
	MLRA D35, D37, D39 - 

	Tall Trees
	Tall Trees
	Tall Trees

	Arizona Ash

Hackberry

Mulberry

Pecan

Beefwood
	Arizona Ash

Hackberry

Mulberry

Blacklocust
	Siberian elm

Cottonwood

Thornless honeylocust

American elm

Black locust

Silver maple

American sycamore

Lombardi piplar

	Evergreens
	Evergreens
	Evergreens

	Athel

Eucalyptus

Allepo pine

Italian cypress

Arizona cypress

Mediterranean pine

Afghanistan pine
	Arizona cypress

Rocky mountain juniper 

Russian olive

Siberian elm

Arborvitae

Italian cypress*

Pfitzer juniper*
	Ponderosa pine
Rocky mountain juniper

Colorado blue spruce

Norway spruce

Pfitzer juniper*

Arizona cypress*

	Med. to small trees
	Med. to small trees
	Med. to small trees

	African sumac

European olive

Desert willow

Sour orange

Sild oak

Desert willow
	Flowering crab

Flowering sorghum

Hansens bush cherry

Desert willow
	American plum

Siberian crabapple

Flowering cherry*

Flowering crab**

Flowering hawthorne*
Hensens bush cherry

	Shrubs
	Shrubs
	Shrubs

	Pomegranate

Pyracantha**

Privet (Japanese)

Creosote bush

Desert broom

Giant reed (grass)

Quail bush

Aconthus*

Aubutus*

Beloperone*

Bottlebrush*

Boxwood

Cassia*

Cotoneaster

Euonymus

Lantana*

Lavender*

Myrtle*

Natal plum*

Red bird of paradise*

Silverberry*

Texas mountain laurel*

Texas sage*

Xylosma*
	Sygar sumac

Creosote bush

Pyracantha**

Privet

Desert broom

Quail bush

Aconthus*

Arbutus*

Cotoneaster

Podocarpus*

Texas sage*

Xylosma*

Texas mountain laurel*

Silverberry*

Privet*

Myrtle

Lavender*

Euonymus*

Bottle brush*

Spirea*

Butterfly bush*


	Cargana

Honeysuckle

White lilac

Skunkbush sumac

Cotoneaster

Common juniper

Fourwing saltbush

Euonymus*

Flowering almond*

Butterfly bush*

Snowberry*

Showball

Spirea*

Mock orange*


*     Primary use is for landscaping and beautification

**   Avoid planting in high lime soils

***  This tree may be considered in plantings in those areas below 6,000 feet in MLRA D39.

NOTE:  When more than one row is planted, trees should be staggered or alternated.

Worksheet No. 1

WINDBREAK/SHELTERBELT ESTABLISHMENT

	Owner/operator
	CO

	Unite (refer to map attached)
	County

	Location:  Sec               T                R
	Field Office

	Program
	Assisted by:

	Date
	Field No.
	Acres

	Identify problem: type of habitat to be managed for (wildlife tree/shrub area)(former crop/range land)

	Wind protection: structures, livestock, erosion control

	

	Objectives: species/type of wildlife managed for

	Purpose:

	Inventory:

	Soil types:

	Description of vegetation/forage type (if applicable)

	

	MLRA

	Ecological site & similarity index or forage suitability group (if applicable)

	

	Alternatives:

	

	Decisions/Implementation: activities planned to accomplish tree/shrub establishment

	Examples: Windbreak/shelterbelt establishment, use exclusion, fence, range plating, pond (for wildlife), wildlife watering facility.

	Operation & maintenance: weed control, irrigation, replanting, fire, insect, disease & animal protection.

	

	Evaluate Plan: Monitoring or follow-up (if applicable)

	Plan reviewed/approved by owner/operator:                                           Date:


(Refer to FOTG Standards and Specifications)

(Refer to Worksheet No. 2 attached for species selection and sketch of layout.)

Worksheet No. 2

Windbreak/Shelterbelt Establishment

	Owner/Operator
	Sketch of tree/shrub layout

	
	

	Summary of total trees/shrubs needed
	

	
	

	Species
	Number
	

	
	
	

	
	Length of row
	Species
	Row spacing
	Tree spacing
	No. each spp.

	Row/area 1
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	Row/area 3
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


(Refer to FOTG Standards and Specifications)

3. Special Requirements

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF NRCS.

Other Requirements

     
4. Required Attachments

 FORMCHECKBOX 
  Plan Map showing location

 FORMCHECKBOX 
  Designs showing alignment, width, side slopes, drainage, erosion control, surfacing, traffic safety, and construction operations.

Drawings, No.      
5. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Water Quality Considerations

 FORMCHECKBOX 
  Other      
6. Operation and Maintenance

This conservation practice is an asset to your farm or ranch.  This practice will need periodic operation and maintenance to maintain satisfactory performance.  The life of this practice or system is at least 10 years.  The life of this practice can be assured or extended by thorough and timely operation and maintenance.  Here are some recommendations to help you develop a good operation and maintenance program.

GENERAL RECOMMENDATIONS

 FORMCHECKBOX 
 Maintain the roadway surface in a good condition, which includes periodic grading or repair of the surface.

 FORMCHECKBOX 
 Prevent surface ponding by grading to remove depressions.

 FORMCHECKBOX 
 Limit livestock usage to periods that permit use without damage.

 FORMCHECKBOX 
 If fences are installed, they shall be maintained to provide warning and/or prevent unauthorized human or livestock entry.

 FORMCHECKBOX 
 Remove debris to prevent blockage of stream crossings, culverts or bridges.

 FORMCHECKBOX 
 Control all rodents or burrowing animals. Immediately repair any damage caused by their activity.

 FORMCHECKBOX 
 Immediately repair any damage from vandalism, vehicles, or livestock.

Specific Recommendations For Your Installation

     
� EMBED MSPhotoEd.3  ���








� CAUTION:  Restricted use chemicals can only be recommended or applied by licensed applicators, and are subject to Federal and State regulations. If pesticides are used, apply only when needed and handle with care.  Follow the directions, and heed all precautions on the container label. If the pesticides are not handled or applied properly, or if unused portions are disposed of improperly, they may be injurious to humans, animals, fish and wildlife, desirable plants, honey bees and other pollinating insects, and may contaminate water supplies.





� The term ‘till’ includes the use of moldboard plows, disk plows, rototillers and similar equipment
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