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Definition
Windbreaks or shelterbelts are single or multiple rows of trees or shrubs in linear configurations. Living snowfences are an important variation of windbreaks and shelterbelts. The height of the tallest row and overall density of foliage and branches of an individual windbreak/shelterbelt planting greatly influence the size of the nearby area that is protected or sheltered.
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A 5-row farmstead windbreak is located windward of the house (behind trees and to the right in picture) and, at age 10, is nearly fully functional.
Purpose
Windbreaks or shelterbelts are generally established to protect or shelter nearby, leeward areas from troublesome winds. Such plantings are used to reduce wind erosion, protect growing plants (crops and forage), alter microenvironment to enhance plant growth, manage snow, improve irrigation efficiency, and delineate field boundaries. Windbreaks also protect structures and livestock, provide wildlife habitat and travel corridors, enhance aesthetics, and increase carbon storage. Also, when used as a living screen, windbreaks control views, reduce noise, and intercept chemical drift.
Where used

Windbreaks are “environmental buffers” that are planted in a variety of settings, such as on cropland, pasture, and rangeland (sometimes referred to as “living barns”); along roads, farmsteads, feedlots; and in urban areas.
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A field windbreak system offers maximum protection to cropland fields by blocking winds from any direction.

Resource management system

Windbreaks and shelterbelts are normally established concurrently with other practices as part of a resource management system for a conservation management unit. For example, conservation crop rotation, residue management, and windbreaks can act together to control wind erosion year-round.
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A windbreak or shelterbelt usually consists of multiple rows, with shrubs in the outer rows and taller trees in the interior. Complementary practices work with these environmental buffers to further control wind erosion and snow deposition and modify site characteristics for habitat and screening purposes. For comprehensive protection of a field, windbreaks are placed in a series across the area (typically spaced at intervals of 5 to 20 times the height of each windbreak), with individual windbreaks running parallel to one another, but perpendicular to prevailing winds.

Wildlife

For plantings to function properly, access by livestock and certain wildlife must be managed year-round (access control and fencing). Connecting shelterbelts with existing or planned perennial vegetation, such as woodlots and woody draws (tree/shrub establishment) or riparian areas (riparian forest buffer), provides additional benefits for wildlife and aesthetics. Select native or adapted species that provide wildlife food or cover.

Operation and maintenance

Trees and shrubs in a windbreak or shelterbelt need periodic maintenance and, later on, possible renova-tion (tree/shrub pruning and windbreak/shelterbelt renovation). In arid areas windbreaks may need supplemental water or the use of water-harvesting techniques for successful establishment.
Specifications
Site-specific requirements are listed on the following pages. Specifications are prepared in accordance with the NRCS Field Office Technical Guide. See practice standard Windbreak/Shelterbelt Establish-ment, 380.
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This multiple-row windbreak protects the adjacent farmstead and provides important wildlife habitat.
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	Client/Operating Unit:
	     
	Farm No.:
	     

	Farm/Ranch Location:
	     
	Field No.:
	     
	Program:
	     

	Planned Installation Date:
	     


Installation shall be in accordance with the following specifications, drawings, and other requirements and comply with applicable federal, state and local laws and regulations during the installation, operation, and maintenance of this practice. No changes are to be made in the specifications without prior approval by an agency representative.
	Purpose (check all that apply)

	 FORMCHECKBOX 
Reduce soil erosion from wind
	 FORMCHECKBOX 
Provide noise screens

	 FORMCHECKBOX 
Protect plants from wind-related damage
	 FORMCHECKBOX 
Provide visual screens

	 FORMCHECKBOX 
Alter microenvironment for enhancing plant growth
	 FORMCHECKBOX 
Improve air quality by reducing and intercepting air borne particulate matter, chemicals and odors

	 FORMCHECKBOX 
Manage snow deposition
	 FORMCHECKBOX 
Delineate property and field boundaries

	 FORMCHECKBOX 
Provide shelter for structures, livestock, and people
	 FORMCHECKBOX 
Improve irrigation efficiency

	 FORMCHECKBOX 
Enhance wildlife habitat 
	 FORMCHECKBOX 
Increase carbon storage in biomass and soils


	Location and Layout

	The location and layout of the planting will accomplish the purpose and intended function within a 20-year period (re. Section ii of the FOTG). Orientation of the windbreak will be as close to perpendicular to the troublesome winds as possible.  In New Mexico those winds are from the  southwest unless driven by topography or weather events.  The maximum design height (H) for the windbreak or shelterbelt shall be the expected height of the tallest row of trees or shrubs at age 20 for the given site. Use Table 1 to estimate tree height for various species. Sites, fields, plants, structures, and livestock are protected within an area 10 times the design height (H) on the leeward side and 2 times the design height (H) on the windward side of the windbreak based on the troublesome wind direction.
For structures and livestock, the area within 2H to 5H on the leeward side is the maximum zone of wind reduction. To accommodate snow drifting and where space is available, the windward row will be a minimum of 100 feet from the primary area or structure being protected.
For reducing wind erosion and protecting growing plants, interval widths between each windbreak in a multiple windbreak system shall not exceed that permitted by the soil loss tolerance (T), or other planned soil loss objective. Calculations shall account for the effects of other practices in the conservation management system. For snow distribution across a field, the interval between barriers will not exceed 20H. Because the windbreak will not be fully functional after installation, temporary measures (e.g., herbaceous wind barriers, temporary snowfences) will be installed for erosion control and/or snow distribution.

Noise screens will be located as close to the noise source as practicable. For high-speed traffic noise (e.g., speed limit 50+ mph and frequently used), the barrier shall not be less than 65 feet wide.  For moderate speed traffic noise, the barrier width shall not be less than 20 feet wide.
Comply with setbacks for above or below-ground utilities, septic systems, road right-of-ways, sight triangles, and other areas where the windbreak could pose a problem. Layout of the windbreak will assure that anticipated drifting of snow will not cause ingress, egress, safety or drainage problems.



	Density

	Density shall be accomplished by selection of appropriate plant species, their spacing within rows, and the number of rows. (Density is the percentage of background view concealed by stems, branches, and leaves when viewing from the windward side of the windbreak during the period of troublesome winds.)



	Check the applicable density designation.

	 FORMCHECKBOX 
Snow distribution - 25-50%
 FORMCHECKBOX 
Snow accumulation - at least 50%

 FORMCHECKBOX 
Protection of structures, livestock and people - at least 65%
 FORMCHECKBOX 
Noise screens - at least 65%
 FORMCHECKBOX 
Crop and soil protection - 40-60%

	 FORMCHECKBOX 
Air quality - at least 50% on the windward side of the source area and, for windbreaks on the downwind side of the source area, at least 65%
 FORMCHECKBOX 
Density for other purposes is generally no less than 50%

	25-50% density:

 FORMCHECKBOX 
 1-row - deciduous shrub

 FORMCHECKBOX 
 2-row - deciduous tree and deciduous shrub
	50-65% density:

 FORMCHECKBOX 
 Twin-row - deciduous shrub

 FORMCHECKBOX 
 1-row - evergreen tree
 FORMCHECKBOX 
 2-row - evergreen tree and deciduous tree
 FORMCHECKBOX 
 3-row - combination of deciduous trees and deciduous shrubs
	65+% density:

 FORMCHECKBOX 
 Twin-row - medium to tall evergreen tree
 FORMCHECKBOX 
 3 or more row - combination of evergreen trees, deciduous trees, and shrubs


	Windbreak Height, Width, and Length

	Height to achieve purpose(s):      ft

	Width to achieve purpose(s) and density (feet; include width of maintenance areas next to outer rows):      ft


	Length sufficient to protect the leeward or downwind site including extra length to compensate for variable wind directions (feet):       ft


	Area (width x length/43,560 = acres):       ac

	Woody Plant Materials – Selection and Spacing

	Species must be adapted to the soils, climate and site conditions (re. Section II of the eFOTG) and achieve the required density and purpose and have full function within a 20-year time period.  Only viable, high quality, and adapted planting stock or seed will be used.  Preferred seedling stock is a 1:1 shoot:root ratio but a 2:1 is acceptable.  Large container plants will be very high quality and meet standards of the NM Nursery Association.
Rows will be arranged so that shrub species are in the outermost windward or leeward rows and tallest species are planted in adjacent rows in the center portion. Each row will generally consist of the same species so that form and growth rates are consistent. Species tolerant of harsh conditions will be planted on the windward side. General row-to-row spacing may range from 16 feet to up to 20 feet if weed control will be done by cultivation equipment. General twin-row plantings using weed barrier fabric will have a row-to-row spacing equal to 4 feet for shrubs, 6 feet for medium trees, and 8 feet for tall trees.
General spacing between plants (based on anticipated 20-year height) within a row will be: 1) shrubs to 13 feet in height = 3-6 feet apart; 2) medium trees 13-25 feet in height = 8-12 feet apart; 3) tall trees greater than 25 feet in height = 12 to 16 feet apart. Adjust spacing within the ranges shown based on individual species characteristics and list below.

	Species/cultivar by row number
(start with windward row):
	Type of stock1:
	Distance between plants within row (ft):
	Total number of plants for row:
	Distance (ft) from this row to next row2:

	1     
	 FORMDROPDOWN 

	  
	   
	  

	2     
	 FORMDROPDOWN 

	  
	   
	  

	3     
	 FORMDROPDOWN 

	  
	   
	  

	4     
	 FORMDROPDOWN 

	  
	   
	  

	5     
	 FORMDROPDOWN 

	  
	   
	  

	6     
	 FORMDROPDOWN 

	  
	   
	  


1BAreroot, COntainer, CUtting; include size, caliper, height, and age as applicable in additional notes.
2Adjusted for width of maintenance equipment for mature plants.
	Supplemental Moisture

	Moisture conservation or supplemental watering shall be provided for plant establishment and growth where natural precipitation is too low for the selected species, e.g., weed barrier mulch/fallow or temporary irrigation.  Plant species that are native, low-water users to improve water conservation, although all trees and shrubs are susceptible to drought.  Areas with less than 10 inches of annual precipitation require permanent irrigation.  Areas with 10-14” annually generally require supplemental moisture. Supplemental watering can be by hand watering, flood irrigation, or drip (see Irrigation System, Drip, Standard # 441).  Thorough watering at less frequent intervals will promote desirable root development (approximately once week during growing season, once established and depending on how well soil drains).  Dormant plants should be watered at least monthly if the ground is not frozen and adequate soil moisture is not present.  Irrigation intervals will increase as plantings age.  Soak the soil profile to a depth of 3-5 feet at the drip line and outwards.  Roots may stretch far beyond the drip line as trees mature. See reference on Waterwise Guide for Trees.
If fabric mulch is used (and effective) the amount of supplemental water may be reduced by as much as 50%. Care should be taken not to overwater, which will drown roots. A variety of mulches can be used such as rock, fabricated mulches or organic mulch material like wood chips.  Caution will be exercised when using organic mulches like wood chips spread on or mixed into the soil since they will utilize existing nitrogen in the soil to break down the material, taking nutrients away from the plants.  When fabricated mulches are used for water collection/conservation, the material should be woven black polypropylene with a minimum 5-year guarantee against UV deterioration.  The material must allow water to go through it but eliminate most vegetation from growing through it.  Minimum area covered by fabric mulch should be 6 feet by 6 feet.  Mulches should accomplish three purposes: 1) reduce competing vegetation, 2) increase available water for plants, and 3) promote plant growth.  Specify associated practices, e.g., Mulching-484 (weed barrier), Irrigation System-Microirrigation-441:       


	Temporary Storage of Planting Stock

	If planting of stock is delayed, dormant stock may be stored temporarily in a cooler or protected area. For stock that is expected to begin growth before planting, dig a V-shaped trench (heeling-in-bed) sufficiently deep and bury seedlings so that all roots are covered by soil. Pack the soil firmly and water thoroughly.  During all stages of handling and storage of bareroot stock, keep tops dry and free of mold and roots moist and cool.  Additional requirements:      


	Site Preparation

	Refer to Tree/Shrub Site Preparation, 490. Plow caliche or other restrictive layers within the rooting zone will be broken up sufficiently to promote root development of planted trees and shrubs. Remove debris and control competing vegetation for the previously specified width and length of the planting.  Generally a strip 36 inches wide is required.  
Sod and alfalfa land: Summer fallow one year is preferred but herbicide may be used to kill sod; till in spring prior to planting; fall-sown crop of small grain if necessary to control erosion. 
Cropland:  If in row crop, till in previous fall before planting. 
If site is in small grain stubble you may be able to plant directly into the stubble depending on your planting method.  To get fabric mulch in contact with the soil a light disking may be required.
Severe wind erosion or steep slopes prevent tillage: clear 36 inch strip by scalping, roto-till, or non-selective herbicide.

The rooting zone must be free of void spaces and debris that would impair root survival; a time period for settling or light packing of the soil surface may be required. For moisture deficit sites, one year of fallow for the site to be planted may be needed unless supplemental irrigation is provided beginning at the time of planting. Prepare supplemental moisture materials for installation if required by trees and/or shrubs. Avoid cropland sites that have had recent heavy applications of harmful herbicides. Shallow V ditches can be effective for water harvesting and provide some early protection from desiccation by wind. 
Additional requirements:      

	Planting Methods and Timing

	Trees and shrubs may be planted by hand or with a planting machine. For container and bareroot stock, plant stock level with the root collar in holes deep and wide enough to fully extend the roots. Pack the soil firmly around each plant to eliminate air pockets. Cuttings are inserted in moist soil with at least 2 to 3 buds showing above ground. Planting must be accomplished during a period of adequate moisture (neither too wet nor too dry) provided by natural or supplemental means. Plant only when air temperatures are above freezing and the soil is not frozen. Do not plant on hot, windy days to avoid excessive drying. The seedling roots must not be exposed to the air for more than 30 seconds. Roots of bareroot stock shall be kept moist during planting operations by placing in water-soil (mud) slurry, 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. 


Bareroot and container plantings should be done in the spring after the frost is out of the ground and before the seedlings have started to break bud and local trees and shrubs have leafed out.  High quality container stock can be planted in the fall if there is adequate ground moisture, supplemental water, and the planting will have a minimum of six weeks for root development prior to frost.  
Specify planting dates (normal year) by row/species as needed: 
Row 1 (Species):      
Row 2 (Species):      
Row 3 (Species):      
Row 4 (Species):      
Row 5 (Species):      
Row 6 (Species):      
Plant Protection
Isolation strips for wildfire control shall be at least 8 feet wide and twenty feet from the edge of the windbreak species.  The area between the plants and the isolation strip shall be mowed or maintained to prevent excessive growth of grass and weeds.

Animal Damage: The best defense is maintaining good weed control within row and 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.  Follow pesticide directions and heed all precautions on the container label.  If they are not handled properly or if unused portions are disposed of improperly, they may cause injury to humans, animals, fish and other wildlife, desirable plants, honey bees and other pollinating insects, and may contaminate water supplies.

Physical Barriers will deter grazing and browsing of plant materials.  Acceptable material includes chicken wire with a mesh that does not exceed 1 inch will be shaped to form a cylinder a minimum of 5” in diameter and 18” in height.  A minimum of 1 24 inch 1’X2” stake with 18 inches extending above the ground will be used to support the chicken wire. The chicken wire will be fastened to the stake by 2 evenly spaced staples or 2 wire ties.  The bottom the cylinder will be flush with the ground.  The barrier must be removed when the trunk diameter is within ½ inch of the chicken wire diameter.

Another acceptable physical barrier includes rigid polypropylene mesh tubes. Tubes will be of a diamond pattern with a minimum 30 mil standard diameter.  The tubes will be a minimum of a 5-inch diameter and 18 inches high. The tubes will be fastened to a 24” long 1” X 2” stake with 18 “ extending above the ground. Attachment will be with a single wire tie or staple. The bottom the cylinder will be flush with the ground. 
Additional requirements:      
Nutrient Management
Nutrients should not be added to any nursery stock the first year of planting.  Any nutrients to be added must follow recommendations based on soil test, and species.  Most native plants will not need any additional nutrients.  Over application can be harmful to plant growth and survival. Additional requirements:     


	Operation and Maintenance

	Inspect trees and shrubs periodically and protect from adverse impacts including insects and diseases. The trees or shrubs will also be protected damage from livestock and, as practicable, harmful wildlife, e.g., bud caps, specialized fencing, tree tubes, and wind protectors. Inspect and replace dead or dying tree/shrub stock and continue control of competing vegetation to allow proper establishment. Prune out dead or dying branches from the windbreak/shelterbelt to maintain its function. Assure that supplemental irrigation is applied as scheduled. The practice lifespan is 15 years.  
Root pruning may be used to control roots that are invading crops or other areas.  Generally pruning at the drip-line will restrict roots and not affect the health of the tree.  Planning should be adequate to not require any root pruning prior to maturity of the species.  Columnar trees will have major roots outside the drip-line and root pruning can cause major tree damage.  Extreme caution should be practiced with root pruning (because of sprouting) of species such as cottonwood.  If it is not known whether pruning will encourage sprouting, do a small test area on one end of the windbreak.  Sprouts should not be controlled with chemicals as those chemicals will be transported through the root system to the parent plant.  Once root pruning is started, bi-annual pruning will be necessary to maintain the intent. 
Controlling Competition Vegetation:

Between Rows 
The intention is to maintain a 3-6 foot wee-free strip within the row. In some cases, chemicals may be used on the entire windbreak area to control competitive vegetation.  If this method is used, caution must be taken to avoid severe erosion and concentration of the chemicals from runoff.   
Tilled Sites: If cover crops are used, plant annual crops such as grain sorghum, oats, corn, forage sorghum, etc. If perennial grasses are used, only short, non-rhizomatous grasses such as blue grama, Indian rice grass, etc. will be allowed.  Approximately 4 feet should be left between the cover crop and the tree row. If conventional tillage methods are to be used with a spring tooth harrow, sweep chisel plow (duckfoot), disk (tandem disk only), shovel cultivator, or other tillage implement, the area within six feet of young plants shall be kept clean tilled.  No soil disturbance shall occur more than four inches below the surface to protect roots.  As the trees grow, tillage should be maintained to the edge of the drip-line or the expected root development zone.  

Un-tilled / Grass Sites: Mow monthly during growing season.
Within Rows
Hand hoeing, tractor mounted row hoes or weed badgers may be used.  Over the row cultivation with a flexible tine or finger-type weeder is effective only when weeds are very young such as the two leaf stage.  Chemical weed control in a 1.5 to 3 foot band adjacent to each side of each plant and in the row approximately once each month during the growing season, or use of soil applied herbicides.  
High Erosion Potential Sites

Avoid clean cultivation and tillage.
Additional requirements:      



Table 1
Pinus eldarica - Afghanistan pine, Mondale pine, Eldarica pine.  A fast growing pine suitable for elevations under 4,500 feet in New Mexico.  It attains a height of about 70 feet and crown width of 30 feet.  Best uses are in windbreaks or as Christmas trees.  Possible insect or disease problems: Nantucket pine tip moth, Ips bark beetles, spider mites.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: poor.

Cupressus arizonica - Arizona cypress, ciprés, cedro.  A moderate to fast growing evergreen suitable for elevations under 5,500 feet in New Mexico.  It attains a height of about 40-60 feet with a crown width of 25 ft.  Best uses are in windbreaks or for reforestation in SW New Mexico in its native range.  Possible insect or disease problems: spider mites, western cedar borer, cypress bark beetles.  Drought resistance: excellent.  Alkaline toleranceance: very good.  Cold hardiness: fair.

Juniperus virginiana - Eastern redcedar, Virginia juniper.  A moderate growing evergreen suitable for elevations of 3,500 - 7,000 feet in New Mexico.  It attains a height of 25-30 feet with a crown width of 15-25 feet.  (Western seed sources make this a conical rather than a columnar tree.)  Best uses are in windbreaks, living snow fences and energy conservation plantings.  Possible insect or disease problems: spider mites, western cedar borer, gymnosporangium rusts.  Drought resistance: excellent.  Alkaline tolerance: good.  Cold hardiness: very good.    

Pinus edulis - Piñon (pinyon) pine, chá’o/.  A slow grower, it is the State Tree of New Mexico and is suitable for elevations of 3,500 - 8,500 feet.  It attains a height of 20-40 feet and a crown width of up to 30 feet.  Best uses are for wildlife plantings, reforestation, erosion control and windbreaks.  Possible insect or disease problems: Ips bark beetles, piñon needle scale, needle miner, twig beetles, tiger moth, pitch moth, spindle gall midge, dwarf mistletoe.  Drought resistance: excellent.  Alkaline tolerance: good.  Cold hardiness: very good - excellent.    

Pinus sylvestris - Scotch pine, Scots pine.  A moderate to rapid growing evergreen suitable for elevations of 4,000 - 7,500 feet in New Mexico.  It attains a height of 40-60 feet with a 20-40 foot crown width.  Best uses are for wildlife plantings, Christmas trees, windbreaks and energy conservation plantings.  Possible insect or disease problems: Ips bark beetles, pine needle scale.  Drought resistance: very good.  Alkaline tolerance: moderate.  Cold hardiness: very good.    

Pinus nigra - Austrian pine, Austrian black pine.  A moderate growing evergreen suitable for elevations of 4,000 - 7,000 feet in New Mexico.  It attains a height of 40-50 feet with a crown spread of 30 feet.  Best uses are for wildlife plantings, windbreaks, sound screens and energy conservation plantings.  Possible insect or disease problems: Ips bark beetles, twig beetles.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: fair - good.    

Juniperus scopulorum - Rocky Mountain juniper, cedro rojo, enebro, sabina, gad ni’ee/ii.  A native, moderate growing evergreen suitable for elevations of 4,000 - 9,000 feet in New Mexico.  It attains a height of 20-50 feet and a crown width of 15-35 feet.  Best uses are for windbreaks, reforestation, wildlife plantings (good for cover and food), wood products (posts, fuel wood), erosion control and sound screens.  Possible insect or disease problems: spider mites, western cedar borer, gymnosporangium rusts, juniper bark beetles, juniper mistletoe.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: excellent.    

Pinus ponderosa - Ponderosa pine, western yellow pine, pinabete, pino real, nídíshchíí.  A moderate to rapid growing native,  preferring well drained soils, it is suitable for elevations of 5,000 - 9,000 feet in New Mexico.  It attains a height of 40-100 feet and a crown spread of up to 60 feet.  Best uses are for reforestation (the most important wood, economically in the SW), windbreaks and wildlife plantings.  Possible insect or disease problems: bark beetles, pine tip moth, twig beetles, tiger moth, sawflies, dwarf mistletoe.  Drought resistance: excellent.  Alkaline tolerance: moderate.  Cold hardiness: excellent.    

Pseudotsuga menziesii - Douglas-fir, red fir (not a true fir), abeto de douglas, pino colorado.  A slow to moderate growing native evergreen with an elevation range of 5,000 - 9,000 feet in New Mexico.  It attains a height of 70-100 feet with a crown spread of up to 35 feet.  Best uses are for reforestation (an important timber species in the western US), wildlife plantings and Christmas trees.  Possible insect or disease problems: spruce budworm, wooly aphids, Douglas-fir tussock moth, dwarf mistletoe.    Drought resistance: good in its native range.  Alkaline tolerance: low.  Cold hardiness: excellent.    

Pinus strobiformis - Southwest white pine, closely related to limber pine, al caguí.  A moderate growing native evergreen with an elevation range of 5,500 - 10,000 feet in New Mexico.  This formal, blue-green tree attains a height of 60-80 feet with a crown width of up to 30 feet.  Best uses are for reforestation, windbreaks, Christmas trees and wildlife plantings.  It produces an edible seed much like the piñon pine.  Possible insect or disease problems: bark beetles, twig beetles, dwarf mistletoe, white pine blister rust.  Drought resistance: good in its native range.  Alkaline tolerance: low-moderate.  Cold hardiness: excellent.    

Picea pungens - Blue spruce, Colorado blue spruce (Colorado’s State Tree), abeto, balsame.  A slow to moderate growing evergreen with an elevation range of 4,500 - 9,500 feet.  It attains a height of 60-100 feet and a crown width of about 20-35 feet.  Best uses are for reforestation, windbreaks, landscape and wildlife plantings.  Possible insect or disease problems: Douglas-fir tussock moth, needle scale, gall adelgids, bark beetles, spruce aphid.  Drought resistance: fair.  Alkaline tolerance: low - moderate.  Cold hardiness: excellent.    

Abies concolor - White fir, concolor fir, pinabete, abeto, ch’ó/gaii.  A slow growing, native evergreen with an elevation range of 5,500 - 9,500 feet.  It attains a height of 60-100 feet and a crown spread of 20-35 feet.  Best uses are for reforestation and Christmas trees (a popular Christmas tree in New Mexico).  Possible insect or disease problems: spruce budworm, tussock moth, aphids, root rot.  Drought resistance: fair to good in its native range.  Alkaline tolerance: low.  Cold hardiness: excellent.   

Prunus virginiana - Chokecherry, capulin, shashdaa’.  A native shrub or small tree with an elevation range of 5,000 - 9,000 feet.  It attains a height of 6-20 feet and a crown spread of 6-20 feet.  Best uses are for wildlife plantings, windbreaks, erosion control in its native range.  It can be poisonous to livestock, but edible fruit produces excellent jellies and pies.  Possible insect or disease problems: borers, pear slug, tent caterpillar, black knot, fireblight.  Drought resistance: good.  Alkaline tolerance: good.  Cold hardiness: excellent.    

Syringa vulgaris - Lilac.  An attractive, white to violet flowered shrub with an elevation range from 4,500 - 8,000 feet.  This rapid grower attains a height of 8-12 feet with a crown spread of 8-12 feet.  Best uses are for windbreaks (it forms a dense barrier) and wildlife plantings (moderately high for songbirds).  Possible insect or disease problems: lilac borer, leaf miners, lilac leaf blotch, powdery mildew.  Drought resistance: good.  Alkaline tolerance: good.  Cold hardiness: excellent.      

Prunus americana - Native plum, American plum, ciruela cimarrona.  A rapid growing, thicket forming shrub with an elevation range of 4,500 - 8,000 feet.  A native, it attains a height of 6-8 feet and a crown spread to 8 feet.  Best uses are for wildlife plantings (browsers, nesting cover & food) and windbreaks.  The fruit is edible & makes excellent jelly.  Possible insect or disease problems: pear slug, aphids, fireblight, powdery mildew.  Drought resistance: good.  Alkaline tolerance: good.  Cold hardiness: excellent.    

Rhus trilobata - Skunkbush sumac, three-leaf sumac, zamague, lemita, k’ii’.  This native, moderate to rapid grower has an elevation range of 4,500 - 8,000 feet.  With brilliant orange to red fall  foliage, it attains a height of 4-6 feet with a crown spread of up to 8 feet.  Best uses are for windbreaks, wildlife plantings (excellent for many birds) and erosion control.  Possible insect or disease problems: no serious pests.  Drought resistance: excellent.  Alkaline tolerance: excellent.  Cold hardiness: excellent.    

Prunus tomentosa - Nanking cherry, cerezo.  A rapid grower with an elevation range of 5,000 - 8,000 feet.  It attains a height of 8 feet with an 8 foot crown spread.  Best uses are for wildlife plantings (high for game birds and song birds) and windbreaks.  The fruit is edible & makes excellent jelly.  Possible insect or disease problems: tent caterpillars,  black knot.  Drought resistance: good.  Alkaline tolerance: good.  Cold hardiness: excellent.    

Rosa woodsii - Woods rose, rosal, rosa de castilla.  A moderate to rapid grower with an elevation range of 5,000 - 9,500 feet.  This spreading plant attains a height of 4 feet.  It produces a beautiful, simple, pink rose flower.  Best uses are for wildlife plantings (relished by grouse, turkey and pheasant), erosion control above 7,500 feet and windbreaks.  Possible insect or disease problems: leaf cutter bees, powdery mildew.  Drought resistance: fair to good.  It prefers moist sites.  Alkaline tolerance: fair - moderate.  Cold hardiness: excellent.    

Atriplex canescens - Four-wing saltbush, chamiso, cenizo, díwózhii/beii.  A native shrub with a moderate growth rate.  It’s elevation range in New Mexico is broad at 3,000 - 8,000 feet.  It attains a height of 3-6 feet with a 4-6 foot spread.  Best uses are for wildlife plantings (good forage value), erosion control (mine reclamation, severe erosion) and windbreaks.  Possible insect or disease problems:  no serious pests.  Drought resistance: excellent.  Alkaline tolerance: excellent on both alkaline and saline soils.  Cold hardiness: good.    

Ribes aureum - Golden current, garanbullo, k’ínjí/’ahí.  A native shrub with a moderate growth rate.  It’s elevation range is 6,000 - 8,000 feet.  It attains a height of 4-6 feet with a crown width of 3-5 feet.  Best uses are for wildlife plantings (good food and nesting cover), windbreaks, erosion control in it’s native range.  It produces an edible fruit.  Possible insect or disease problems: oyster shell scale, alternate host of white pine blister rust.  Drought resistance: good.  Alkaline tolerance: low to fair.  Cold hardiness: good.    

Forestiera neomexicana - New Mexico forestiera, New Mexico olive, New Mexico privet, adelia, palo blanco.  A native shrub with a moderate growth rate.  It’s elevation range in New Mexico is broad at 4,000 - 7,500 feet.  It attains a height of 8-10 feet and a crown width of 8-10 feet.  Best uses are for wildlife plantings (it produces a small bluish-black fruit which birds like), windbreaks, erosion control (especially in the upper riparian zone).  Possible insect or disease problems: No major pests.  Eriophyid mites a minor problem.  Drought resistance: excellent.  Alkaline tolerance: good - very good.  Cold hardiness: good.    

Fraxinus pennsylvanica - Green ash, fresno.  A rapid grower, it grows well from 2,000 - 7,000 feet in New Mexico.  It attains a height of 40-75 feet with a grown spread of 20-35 feet.  Best uses windbreaks, wildlife plantings (fair for songbirds) and energy conservation plantings.  It does best in well drained soils.  Possible insect or disease problems: red headed ash borer, oyster shell scale, brownheaded ash sawfly, hornworms, ash bark beetle, leafcutter bees, clear wing moths.  Drought resistance: good - excellent.  Alkaline tolerance: good.  Cold hardiness: excellent.      

Populus deltoides x - Noreaster cottonwood, hybrid cottonwood, alamo.  It is a sterile female, usually cottonless.  A rapid grower at elevations to 7,000 feet.  It attains a height of 75-100 feet with a crown spread of 50 feet.  The crown shape is columnar when young, but broadens with age.  Best uses are windbreaks and erosion control in moist areas.  Fair nesting and roosting cover for birds.  Possible insect or disease problems: leaf miners, fall webworm, poplar borers, oyster shell scale, cytospora canker, bacterial wetwood, Marssonina blight.  Drought resistance: poor.  Alkaline tolerance: good.  Cold hardiness: very good.    

Populus angustifolia - Narrowleaf cottonwood, mountain cottonwood, alamo.  A native, rapid grower with an elevation range of 5,000 - 9,500 feet.  It attains a height of 50-70 feet with a crown spread of 30 feet.  Best uses are windbreaks, riparian reforestation above 5,000 feet, erosion control and wildlife plantings (moderate for nesting and roosting cover; buds and twigs for food value).  Possible insect or disease problems: cytospora canker, bacterial wetwood, leaf rusts.  Drought resistance: fair.  Alkaline tolerance: good.  Cold hardiness: excellent.  

Celtis occidentalis - Hackberry.  A moderate grower, native to the NE section of New Mexico, it’s elevation range is 4,000 - 7,000 feet.  It attains a height of 40-60 feet with an equal crown spread, which gives it a globular form.  Best uses are for wildlife plantings (high for song birds and small mammals) and windbreaks.  Possible insect or disease problems: leaf gall psyllids, spiny elm caterpillar, nipple gall, hackberry witch’s broom.  Drought resistance: very good.  Alkaline tolerance: very good.  Cold hardiness: very good.    

Robinia pseudoacacia - Black locust, algarrobo.  A  moderate grower.  It’s elevation range in New Mexico is 3,500 - 7,000 feet.  It attains a height of 40 feet with a crown spread of 15-30 feet.  Best use is for windbreaks.  It has relatively low value as food (seeds) for birds.  Possible insect or disease problems: locust borer.  Droughbt resistance: good.  Alkaline tolerance: good.  Cold hardiness: fair.    

Populus tremuloides - Aspen, alamillo, alamo temblon.  A native with a rapid growth rate and moderate life span.  It’s elevation range is 5,500 - 10,500 feet in New Mexico.  It attains a height of 35-50 feet and a crown spread of 20-30 feet.  Best uses are for reforestation, wildlife plantings (high food value for grouse and browsers) and reclamation of sites above 6,500 feet (it spreads via root suckering).  Possible insect or disease problems: poplar borer, oystershell scale, leaf miners, tent caterpillar, cytospora canker, leaf spot.  Drought resistance: poor.  Alkaline tolerance: poor.  Cold hardiness: excellent.    

Chrysothamnus nauseosus - Rubber rabbitbrush, chamisa, k’ii/tsoí nitsaaígíí.  A native with a broad elevation range in New Mexico of 3,500 - 7,500 feet.  It reaches a height of 4-6 feet with a spread of 4 feet.  Best uses are for windbreaks, erosion control and reclamation of severly disturbed sites.  It’s showy fall flowers are an important source of food for bees.  Possible insect or disease problems: leaf beetle, no other major pests.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: very good.    

Ugnadia speciosa - Mexican-buckeye.  A moderate to fast growing native to southern New Mexico, it’s elevation range is 3,500 - 5,000 feet.  A large shrub or small tree, it attains a height of 15 feet with a crown spread of 15 feet.  It has showy, pink flowers.  Best uses are for windbreaks and energy conservation plantings.  The black seeds in the buckeye-like seed capsules are poisonous.  Possible insect or disease problems: no major pests.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: fair - good (to 5 degrees F).    

Fallugia paradoxa - Apache plume, ponil.  A native, moderate grower with a broad elevation range of 3,500 - 8,000 feet in New Mexico.  A showy shrub (white, simple rose flowers and purple seed plumes), it reaches a height of 4-6 feet with a crown spread of 3-5 feet.  Best uses are for windbreaks, erosion control and wildlife plantings (fair hiding cover for birds).  Possible insect or disease problems: no major pests.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: very good - excellent.    

Ceratoides lanata - Winterfat, lambs tail, Syn: Eurotia lanata, Krascheninnidovia lanata.  A native half-shrub with a fast growth rate and broad range.  It’s elevation range is 2,000 - 7,500 feet in New Mexico.  It reaches a height of 2-4 feet with a crown spread of 3-4 feet.  Best uses are for erosion control, range improvement, wildlife plantings and windbreaks.  It is palatable to browsers, including domestic livestock and has fair value as cover for small mammals and birds.  Possible insect or disease problems: no major pests.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: very good.  

Robinia neomexicana - New Mexico locust, algarrobo, hojalito, uña de gato (No. NM).  A native, large shrub or small tree, it has a moderate growth rate and is somewhat thicket forming.  It’s elevation range is 5,500 - 8,500 feet.  It reaches a height of 15-25 feet with a crown spread of 10-15 feet.  Best uses are for windbreaks, site reclamation, wildlife plantings and erosion control.  Possible insect or disease problems: locust borer.  Drought resistance: good.  Alkaline tolerance: good.  Cold hardiness: very good.    

Quercus gambelii - Gambel oak, encino, tsé’ch’il.  A native, large shrub or small tree, it has a slow - moderate growth rate.  It’s elevation range is 5,000 - 8,500 feet.  It reaches a height of 10-40 feet with a crown spread of 10-20 feet.  Best uses are for site reclamation, wood products (fuel wood & mushroom production), erosion control and wildlife (high food value for turkey and deer).  Possible insect or disease problems: no major pests.  Drought resistance: good.  Alkaline tolerance: good.  Cold hardiness: very good - excellent.   

Chilopsis linearis - Desertwillow (not a true willow), mimbre.  A native with a moderate - fast growth rate.  It’s elevation range is 1,000 - 5,000 feet.  Found in dry washes and along roads, it reaches a height of 15-25 feet with a crown spread of 10-20 feet.  Best uses are for windbreaks, erosion control (especially along dry washes), screens and wildlife plantings (fair - showy blossoms attract hummingbirds).  Possible insect or disease problems: no major pests.  Drought resistance: excellent.  Alkaline tolerance: very good.  Cold hardiness: fair to good.  

REFERENCES:

Windbreak Technology. Proceedings of an International Symposium on Windbreak Technology, Lincoln, Nebraska, June 23-27, 1986.  Edited by: J.R. Brandle, D.L. Hintz and J.W. Sturrock

A Waterwise Guide to Trees.  NM Office of the State Engineer. http://www.ose.state.nm.us/water-info/conservation/TreeBrochure.pdf
NM Conservation Seedling Program. http://www.emnrd.state.nm.us/FD/treepublic/default.htm  
	Layout Sketch and Drawing 
(Provide sketch and/or drawings as necessary or refer to conservation plan or other map.)


Scale 1"=________ ft. (NA indicates sketch not to scale: grid size=1/2" by 1/2")

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


	Additional Clarifying Notes (technical, programmatic, etc.):

	


The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, sex, religion, age, disability, political beliefs and marital or familial status.  (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication program information (Braille, large print, audiotape, etc.) should contact the USDA Office of Communications (202) 720-2791.

To file a complaint of discrimination write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity provider and employer.
	Practice Specifications Approval and Completion Certification


DESIGN AND INSTALLATION/LAYOUT APPROVAL:

I have job approval authority and certify this practice has been designed with specifications to meet the conservation practice standard and that the client has been advised of installation and layout elements:

	NRCS Representative name and title (type or print):
	

	NRCS Representative Signature:
	
	Date:


LANDOWNER/OPERATOR ACKNOWLEDGES:

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

b.
I 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.
Maintenance of the installed work is necessary for proper performance during the 25-year life of this practice.

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

	Landowner/operator name and title (type or print):
	

	Landowner/operator Signature:


	
	Date:


RECORD OF COMPLETION AND CHECK OUT CERTIFICATION:

	Units (_____)
	Date Completed by Client:
	Date Certified:
	Approver’s Initials:

	
	
	
	

	
	
	
	

	
	
	
	


I have job approval authority and certify this practice has been applied and meets design specifications:

	NRCS Representative name and title (type or print):
	

	NRCS Representative Signature:
	
	Date:

	Notes:




Snow-bearing wind direction





Crop Protection: 1-3 rows, 40-60% density, no gaps





Snow distribution – 25-50% density


Snow accumulation – ≥ 50% density





Plan 100’ between windward row and protected area
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