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DEFINITION

Establishment of adapted perennial vegetation such as grasses, forbs, legumes, shrubs, and trees.

PURPOSES

This practice may be applied as part of a conservation management system to accomplish one or more of the following purposes:

· Restore a plant community similar to its historic climax or the desired plant community.

· Provide or improve forages for livestock.

· Provide or improve forage, browse or cover for wildlife.

· Reduce erosion by wind and/or water.

· Improve water quality and quantity.

CONDITIONS WHERE THIS PRACTICE APPLIES

On rangeland, native or naturalized pasture, grazed forest or other suitable location where the principle method of vegetation management will be with herbivores.  This practice shall be applied where desirable vegetation is below the acceptable level for natural reseeding to occur, or where the potential for enhancement of the vegetation by grazing management is unsatisfactory.

criteria

Species, cultivars or varieties selected, must be compatible with management objectives and adapted to climate conditions, soils, landscape position (e.g., aspect) and ecological site(s).

This practice is applicable where grazing management alone cannot restore a satisfactory cover of desirable species within a reasonable period of time.

Management must be able to maintain or improve the stand after seeding is completed.

Species, cultivars or varieties selected shall provide adequate cover to control erosion by wind and/or water within an acceptable period of time.

Seedbed preparation and planting methods will be suitable to meet any special needs for obtaining an acceptable establishment of planted materials (see Methods of Seedbed Preparation and Depth of Seeding portions of this specification).

Proper planting depths, dates, seeding rates, soil amendments and fertilizer needs for establishment, minimum seed quality standards, and management during the establishment period such as weed control and deferment from grazing shall be followed to enhance establishment success (see Seedbed Preparation section of this specification).

Seeding rates will be calculated on a pure live seed (PLS) basis or percent germination (see Table 1 of this specification).

Probability of seed predator damage (e.g., ants, rodents, birds) should be considered prior to seeding (see Depth of Seeding section of this specification).

Criteria for Seedbed Preparation

General: A good seedbed is one that will provide the best possible moisture conditions for seed germination and good root development.  It is one where the bed is firm under the seed, with not more than one inch of loose topsoil.  This topsoil mulch/cover generally allows for optimum conditions for moisture retention and seed placement.  Ideally, the seedbed should be free of competitive weedy vegetation.

Criteria to address erosion problems

Preparatory Cover Method: Establishment and management of nurse crops for dead litter cover:

· Plant small grain, sudan, sorghum, or suitable sterile grain hybrid, leaving a high stubble (8-12 inches); don’t allow crop to go to seed.

· Drill seed directly into dead litter mulch.

Annual Weed Cover Method: Drilling grass seed into existing annul weed cover is acceptable when all of the following conditions are met:

· The soil is firm.

· The herbaceous weedy vegetation is of low growth form and dead.

· There is sufficient cover over the entire field to protect it from wind erosion after seeding operations (Normally greater than 500 pounds per acre of litter is required on loamy soils and 1000 pounds per acre on loamy sands and sandy loams).

· There are not enough perennial plants present to offer excessive competition with the seeded species (usually less than 15% of the area).

· Following seeding, weeds will be controlled by mowing, shredding, or chemical application(s) until the seeded species have become established (see Management of Seeded Areas section of this specification).

Undesirable Perennial Weedy Cover: When seeding into existing herbaceous vegetation consisting of undesirable perennial weeds and grasses, all vegetative material will be left on the soil surface. Undesirable perennial weedy cover can be controlled by one of the following methods:

· Chemical: Where perennial vegetation is predominantly broadleaf species or other vegetation which can be controlled by chemicals, treat the area to eliminate or significantly reduce the existing competition.  Drill directly into the dead vegetative material.

· Chemicals -  !!!Caution!!! - Cooperators using chemical herbicides should be cautioned as follows: “If herbicides are handled or applied improperly, or if unused amounts are not disposed of according to the label, they may injure humans, domestic animals, desirable plants and fish or other wildlife, and may contaminate nearby crops and vegetation.  Always follow directions as printed on the container label and observe all precautions as printed.  Herbicides should not be used over or directly adjacent to ponds, lakes, or streams.  Cooperators should be aware of and adhere to the provisions of local, county, state and federal laws and regulations concerning the use of agricultural chemicals.”

· Mechanical: Where the vegetative cover provides adequate litter on the soil, undercut with a sweep or other suitable machinery.  Sever the root below the soil surface and leave most of the vegetation in place.  Drill directly into this seedbed.  Use a drill with press wheels or follow the seeding process with a cultipacker to firm the seedbed.

Criteria for Seeding Following Brush Management

Applicable on areas where brush reduction has been applied in accordance with 314-Brush Management specifications and where there are insufficient desirable plants.

Seedbeds Prepared by Fallowing for Storage of Winter Moisture

Where low precipitation is normal and/or the desired species are difficult to establish, the following alternatives apply:

· Establish tilled (mulch should be maintained) strips on the approximate contour.

· Width of protective strips is determined on the basis of soil erodibility and wind hazard.  Maintain a minimum of 20-foot strips of undisturbed vegetation between each 100 feet of prepared strips.

· Maintain a weed-free seedbed from 9 to 18 months to store soil moisture.  Soil moisture depth will be at least 24 inches at seeding time.

· Using deep-furrow or semi-deep furrow drills, place seed in moist soil ¼ to ½ inch deep (see Table 1).

Criteria for Mechanically Treated Areas for Improving Moisture Conditions

This seeding method can be conducted when other methods are not feasible and/or where conditions require extra moisture to insure establishment.

Basin Pits: The dozed or bladed pits will be at least six feet wide (or correlated to drill width), ten feet long and a depth not to exceed ten to twelve inches.  The pitted area will be drilled or broadcast seeded (see Seeding Methods section of this specification).  Broad, shallow basin pits about 5 by 5 to 8 feet and up to 6 inches deep have proven longer lasting in the Southwest than conventional pits (Slayback and Cable, 1970; Slayback and Renney, 1972).

Pitting: Pitting will be completed in accordance with 548-Grazing Land Mechanical Treatment.  The pitted area will be drilled or broadcast seeded (see Seeding Methods of this specification).  Soils where water intake is naturally high, such as sands, will not be pitted.  The pits will be short-lived, and the disturbance may reduce cover and increase wind erosion.  Pitting is also not adapted to very rocky soil (Vallentine, 1989a)

Contour Stripping: Remove at least 65% of existing vegetation on the approximate contour.  Strips should be at least 6 feet wide, or as wide as the drill, leaving one or more 6-foot buffer strips.  Seed by drilling or broadcasting (see Seeding Methods of this specification).

Contour Furrowing: Furrow will be completed in accordance with 548-Grazing Land Mechanical Treatment.  Seed will be drilled or broadcast.

Root Plowing or Knifing: Root plow or knife to a minimum depth of 4 inches.  To insure good seed coverage, broadcast seed before the ground settles.

Contour Listing: Contour listing is applicable on abandoned cropland or on areas where crusting is a problem.  Seed will be drilled or broadcast.

Imprinting: Imprinting is intended to reduce runoff, increase water penetration and compact loose seedbeds.  It has been successful on near-barren land areas not previously tilled or as secondary implements on loose, plowed soil.  Land imprinting kills some brittle, nonsprouting brush but provides minimal control of vegetation prone to resprouting (USDA, Agricultural Research Service, 1977).  Broadcast seeding needs to be conducted prior to or just in front of the land imprinter.  Soils on which water intake is naturally high, such as sands, should not be pitted (Vallentine, 1989b).  General imprinter specifications are:  the machine should have enough ballast to produce a full-tooth imprint (compacted soils may need to be ripped prior to imprinting); imprint should be V-shaped, almost square at the top, 4 to 7 inches deep, the pattern should be staggered, and the imprinting pressure should be adustable from 15 to 30 pounds per square inch. (R.M. Dixon, 1998, personnal communication). 

Criteria Following Burning

Burning can be an effective seedbed preparation method on sites where there is a sufficient fuel load to allow for controlled burning.  Burning generally leaves a firm, clean seedbed.  However, where sprouting shrubs or forbs occur in the residential stand, the reduction of this perennial competition by fire is often insufficient (Vallentine, 1989d).  Hot fires that consume all vegetative litter and small stems of shrubs, leaving a white ash over mineral soil are most effective in seedbed preparation (Bentley, 1967).  Burning for seedbed preparation shall be done in accordance with the 338-Prescribed Burning standard and specifications.

Criteria for Seeding Methods

Drilling

Applicable to all methods of seedbed preparation except where the terrain or obstructions prevent the use of a drill.  Rangeland-type drills are suitable on some areas too rough for conventional drills.

Where available, drills equipped with furrow openers, depth control devices (e.g., bands, weights), rate control mechanisms, seed agitators (where light, fluffy seeds are used) and press wheels or drags (e.g., chain, pipe) will be used.

Regular grain drills may be used but they must be followed by press wheels or other packing devices.

Rangeland Drill Calibration:

Determine the desired Pure Live Seed (PLS) seeding rate (see Table 2. of this specification).

Calculate the bulk seeding rate:  PLS seeding rate ÷ PLS%

Jack up the drive wheel of the drill and calibrate:

a)  Calculate strip length for a set number of wheel revolutions = 

· (1.1)(number of revolutions)(drive wheel circumference)

· drive wheel circumference = (()(diameter of the drive wheel)

· factor of 1.1 allows for slippage

b)  Calculate the weight of the seeds to be collected for the strip length (or wheel revolutions) calculated above:

Bulk Seed Rate (kg/ha) = (10,000 m2/ha)(kg seed collected) ÷ (strip width)(strip length)

· since 0.001 kg/g this can be simplified to:

· Seed Collected (grams) = [(Bulk Seed Rate)(strip width)(strip length)] ÷ 10

c)   Attach bags or coin envelopes to collect seed from the drill tubes and turn the drive wheel the desired number of revolutions.

Weigh the seed collected and adjust the seed calibration lever to achieve the desired collected seed weight.

d)   Calibrate the drill on the ground to account for vibration effects on the seeding rate:

· Mark off a desired strip length.

· Calculate the weight of the seeds to be collected given the strip length as described above.

· Pull the drill at typical speed and collect seeds in bags or envelopes.

· Adjust calibration lever to get the desired seed weight.

Broadcast Seeding

Broadcasting of seed either by aerial or ground operation may be used when competing vegetation has been eliminated either by fire, mechanical or chemical methods.  It is limited to situations where the terrain or obstructions prohibit the use of a drill.  Ground operations may be by hand, whirlwind-type seeder or drill without a seed placement mechanism (e.g., furrow openers, depth control devices).  Broadcasting, without covering or packing, requires no less than 1½ times the amount of seed shown in Table 1.  A seed dribbler on a track-tractor may be used in broadcast seeding.

· Broadcast uniformly and cover seed by drag, harrow, or cultipacker (or in some cases, livestock may be driven through the area) so that as many seeds as possible will be covered.

· Where piñon, juniper, mesquite, creosote bush, whitethorn and chaparral species are cleared mechanically and drilling  cannot be accomplished, seed by broadcasting on disturbed areas before rain has settled the soil.  Depend on soil sloughing to cover seeds.

· On burned areas, broadcast seed before rain has settled the ashes.

· On shredded or mowed areas of brush, broadcast immediately prior to or following brush management activities.

· On root-plowed areas, broadcast immediately following root-plow operation.

Hay Mulch Seeding

Seeding using hay mulch is generally too expensive to apply on large areas because of the labor required and the cost of hay.  Availability of hay may also be limited.  This treatment does work well on difficult areas such as gullies, dams, spillways, waterways, dunes, sand blowouts and other severely denuded critical areas (Wenger, 1941).  This method requires harvesting and  baling the hay when the seed has neared the ripening stage just prior to shattering.  The hay bales are then spread by hand or a blower-type spreader over the area to be reseeded.  One to two tons per acre is the recommended rate.  Anchoring the mulch on areas subject to wind or water erosion is also recommended.  A disk, mulch tucker, or trampling by livestock will help to incorporate the hay into the soil.  The hay not only contains seed but also provides a protective mulch cover to maintain higher soil moisture and lower soil temperatures while plants are becoming established.  The treated area should be protected from grazing until the seeded species have become established (Vallentine, 1989c).

Hydroseeding

This seeding method is generally not used for rangeland applications.  It is used for turf, critical areas(construction sites, faces of dams, etc.), roadsides, banks, mine spoils,  and other situations where access for seeding equipment is restricted.  Hydroseeding is a multi-step process involving: hydroseeding, straw mulching, and tackifying.  Hydroseeding involves shooting a slurry of seed and woodfiber mulch onto the treatment area.  The woodfiber mulch is mixed with water and the seed.  The first application of woodfiber mulch is generally applied at a rate of 200 pounds per acre.  Seeding rates are much higher ( 5 to 30 times) than the NRCS broadcast seeding recommendations.  The woodfiber and seed is tackified using mucilage or gum from guar or plantago.  Tackifier rates vary but are generally 50 pounds per acre during the hydroseeding step.  After hydroseeding the area is then mulched using good quality, weed free, straw at an application of 4,000 to 6,000 pounds of straw per acre.  The final step is an additional application of woodfiber mulch at approximately 400 pounds per acre and a final application of tackifer at 150 pounds per acre.  The above applicaton rates generally follow ADOT specifications for hydroseeding.

Criteria for Depth of Seeding

Depth placement of seed in the soil will vary by species.  Optimum depth of seeding is roughly proportioned to seed size.  A rule is to seed 4-7 times the diameter of the seed.  When a mixture of small-seeded and large-seeded species is planned, the optimum depth is determined by the small-seeded species (see Table 1 for optimum seeding depth).

Criteria for Management of Seeded Areas

Protection from Grazing: All newly seeded areas will be deferred from all grazing by domestic livestock from date of planting to the end of the second growing season or later, if necessary, to allow for stand establishment.  Grazing may be permitted during the dormant period between the growing seasons, if plants are well rooted.  Following the establishment period, grazing use will be in accordance with the 528A-Prescribed Grazing standards and specifications.

Weed Control: Control competition as needed by mowing, shredding or with chemicals.  If chemicals are used, follow all warnings and instructions as listed on the label.

Rodent and/or Insect Control: Where rodents or insects cause excessive damage to seeded areas, contact the appropriate state or federal agency responsible for control (Arizona Cooperative Extension Service, U.S. Fish and Wildlife Service, Arizona Department of Agriculture -  Environmental Services Division).

Criteria for Seeding Dates

For those species not listed in Table 1, the “rule of thumb” is to plan to seed immediately prior to the season of the highest expected precipitation.

Seeding Rates: Normal seeding rates are based on planting 20 to 25 pure live seed (PLS
) per square foot.  Seeding rates of species not included in Table 1 are determined on the same basis.

Seeding Single Species: Seeding rates printed in Table 1 are for drilling.

Seeding Mixtures: When seeding with mixtures designed for the purpose of restoring rangelands to their natural cover, use those plants that are listed as climax species for that particular ecological site.  Adapted exotic species may be seeded in such mixtures where they can serve as a cover crop and provide protection to the site while the native climax plants are developing and becoming well established.  Management will be based on the native dominants.  Exotic species may be substituted when adapted native species are not commercially available.

Criteria for Adapted Species

Certified seed of named varieties of conservation plants are recommended for range seeding.  A  list of adapted species by ecological site can be found in the Ecological Site Descriptions, also check the Field Office Plant Guide Handbook to determine the recommended named variety of the selected species.  Additional ecological sites and adapted species may be added to Table 1 with the approval of the Assistant State Conservationist for Technology.

Criteria for Exotic Species

Exotic species may be seeded pure where immediate cover is needed or where the site has deteriorated and climax vegetation cannot be established.  Exotic species can also be used where native climax species are not commercially available.  Normally, these seeded areas will make up only small percentages of the management unit.  Management on larger seeding projects will be based on the native species in the management unit, unless the seeding project is fenced and managed as a special use pasture.

Additional Criteria For Improved Forages For Livestock.

Selection of a species or combination of species shall be designed to meet the desired nutritional and palatability requirements for the kind and class of livestock.

Selection of species or combination of species shall be designed to meet the desired season of use or grazing period.

Additional Criteria For Improved Water Quality And Quantity

Select a species or combination of species that will maintain a stable soil surface and increase infiltration.

Species that have high evapo-transpiration rates, such as some woody species and phreatophytes, shall not be planted when watershed yields are the primary objective.

A mixture of shrubs and trees indigenous to the site shall be planted when riparian area, streambank stability and water temperature criteria are important.

Additional Criteria For Improving Forage, Browse Or Cover For Wildlife.

Selection of planted species shall meet dietary and palatability requirements for the intended wildlife species.

Species will be selected and planted in a designed manner that will meet the cover requirements of the wildlife species of concern.

Cultural Resources  

If this practice involves soil disturbance, the area of potential effect for each undertaking must be investigated for cultural resources under section 106 of the National Historical Preservation Act of 1966, as amended, before soil disturbance occurs. See the NRCS Arizona Handbook of Cultural Resources Procedures - Applicability and Exceptions Section  - for identification of practices that are exempt from, or that require cultural resources surveys.

Endangered Species

Determine if installation of this practice with any others proposed practice will affect any federal, tribal, or state listed Threatened or Endangered species or their habitat.  NRCS's objective is to benefit these species or at least not have any adverse effect on a listed species.  If the Environmental Evaluation indicates the action may adversely affect a listed species or result in adverse modification of habitat of listed species which has been determined to be critical habitat, NRCS will advise the land user of the requirements of the Endangered Species Act and recommend alternative conservation treatments that avoid the adverse effects.

Further assistance will be provided only if the landowner selects one of the alternative conservation treatments for installation; or at the request of the landowners, NRCS may initiate consultation with the U.S. Fish and Wildlife Service.  If the Environmental Evaluation indicates the action will not affect a listed species or result in adverse modification of critical habitat, consultation generally will not apply and usually would not be initiated.  Document any special considerations for endangered species in the Practice Requirements Worksheet.

CONSIDERATIONS

Planting materials selected should contribute to wildlife and aesthetics when opportunities exist.  Other practices such as Brush Management, Herbaceous Weed Management, or Grazing Land Mechanical Treatment may be used to promote a satisfactory site preparation to insure a successful range planting (see Methods of Seedbed Preparation section of this specification).

Use of certified planting materials should be encouraged, however, distance and source limitations on seed and planting stock should be considered in terms of logistics and costs.

Any special handling requirements for planting materials need to be followed for best results (e.g., beards or awns on seed, hard seed coats, seed mixture ratios).

TABLE 1

LIST OF ADAPTED SPECIES, SEEDS PER POUND, SEEDING RATES, DEPTH AND DATE

	Common Name
	Scientific Name
	Cultivars Adapted to Arizona
	Estimated

Seeds/lb.
	Seeding Rate

(PLS lbs/acre) at 100% of a seeding mix


	Seeding Rate

(PLS lbs/acre)  at 25% of a seeding mix
	Optimum Seeding Depth

(inches)

	Seeding Dates


	alfalfa
	Medicago sativa
	
	212,000
	5.0
	1.3
	0.5
	June or October

	alkali sacaton
	Sporobolus airoides
	‘Salado’, ‘Saltalk’
	1,355,000
	0.8
	0.2
	0.25
	Dec.-July

	Apache plume
	Fallugia paradoxa
	
	402,000
	0.5
	0.1
	0.5
	Nov.-April

	Arizona cottontop
	Digitaria californica
	
	303,000
	3.6
	1.0
	0.5
	Dec.-July

	Arizona fescue
	Festuca arizonica
	‘Redondo’
	550,000
	2.0
	0.5
	0.5
	June or Oct.

	Atherstone lovegrass
	Eragrostis atherstonei
	‘Cochise’
	4,000,000
	0.25
	0.1
	0.25
	Dec.-July

	Australian saltbush
	Atriplex semibaccata
	‘Corto’
	240,000
	0.9
	0.2
	0.25
	Dec.-Feb.

	basin wildrye
	Leymus cinereus
	
	124,715
	8.75
	2.2
	0.5
	Oct.-Nov.

	beardless wheatgrass
	Pseudoroegneria spicata ssp. inermis
	
	126,202
	8.6
	2.2
	0.5
	Oct.-March

	Bermuda grass
	Cynodon dactylon
	
	1,580,000
	0.7
	0.2
	0.25
	May-July

	big bluestem
	Andropogon gerardi
	
	130,000
	8.4
	2.1
	0.5
	June-July

	big sacaton
	Sporobolus wrightii
	
	1,900,000
	0.5
	0.1
	0.25
	Dec.-July

	birdsfoot trefoil
	Lotus corniculatus
	
	428,324
	2.5
	0.6
	0.5
	June-July

	bitterbrush
	Purshia tridentata
	
	15,000
	6.0
	1.5
	0.5
	Oct.-Nov.

	black grama
	Bouteloua eriopoda
	‘Nogal’
	1,355,000
	0.8
	0.2
	0.25
	Dec.-July

	blue grama
	Bouteloua gracilis
	‘Alma’, ‘Hachita’
	711,000
	1.5
	0.4
	0.25
	Dec.-July

	blue panic
	Panicum antidotale
	‘A-130’
	651,000
	1.7
	0.4
	0.5
	Dec.-July

	bluebunch wheatgrass
	Pseudoroegneria spicata ssp. spicata
	
	140,000
	7.75
	1.9
	0.5
	Oct.-March

	Common Name
	Scientific Name
	Cultivars Adapted to Arizona
	Estimated

Seeds/lb.
	Seeding Rate

(PLS lbs/acre) at 100% of a seeding mix


	Seeding Rate

(PLS lbs/acre)  at 25% of a seeding mix
	Optimum Seeding Depth

(inches)

	Seeding Dates


	Boer lovegrass
	Eragrostis chloromelas
	‘A-84’
	2,886,000
	0.4
	0.1
	0.25
	Dec.-July

	bottlebrush squirreltail
	Elymus elymoides

(Sitanion hystrix)
	
	190,000
	5.7
	1.4
	0.5
	Oct.-March

	bush muhly
	Muhlenbergia porteri
	
	2,424,000
	0.5
	0.1
	0.25
	June-July

	California poppy
	Eschscholzia californica
	
	300,000
	3.6
	0.9
	0.5
	Nov.-March

	cane bluestem
	Bothriochloa barbinodis
	
	754,000
	1.4
	0.4
	0.5
	June-July

	cicer milkvetch
	Astragalus cicer
	
	133,770
	8.0
	2.0
	0.5
	Oct.-March

	cliffrose
	Cowania mexicana
	
	60,800
	3.5
	1.0
	0.5
	Oct.-Dec.

	crested wheatgrass
	Agropyron cristatum
	‘Hycrest’, ‘Ephraim’
	152,788
	7.0
	1.8
	0.5
	Oct.-March

	crested wheatgrass
	Agropyron cristatum
	‘Fairway’
	282,079
	3.9
	0.9
	0.5
	Oct.-March

	curly mesquite
	Hilaria belangeri
	
	270,000
	4.0
	1.0
	0.5
	June-July

	desert globemallow
	Sphaeralcea ambigua
	
	500,000
	2.2
	0.5
	0.5
	Oct.-July

	desert lupine
	Lupinus arizonicus
	
	135,000
	8.8
	2.2
	0.25
	Oct.-March

	desert marigold
	Baileya multiradiata
	
	1,060,000
	1.0
	0.25
	0.25
	Oct.-March

	desert saltbush
	Atriplex polycarpa
	
	490,000
	0.4
	0.1
	0.25
	Dec.-Jan.

	desert verbena
	Verbena goodingii
	
	482,800
	2.3
	0.6
	0.25
	Oct.-March

	desert zinnia
	Zinnia acerosa
	
	392,500
	0.6
	0.2
	0.5
	Oct.-March

	firecracker penstemon
	Penstemon eatonii
	
	286,000
	3.8
	0.9
	0.5
	Oct.-March

	fourwing saltbush
	Atriplex canescens
	‘Santa Rita’, ‘Rincon’
	52,000
	4.2
	1.05
	0.5
	Dec.-Feb.

	galleta grass
	Pleuraphis jamesii
	‘Viva’
	159,000
	6.8
	1.7
	0.5
	Oct. or June

	giant dropseed
	Sporobolus giganteus
	
	1,400,000
	0.8
	0.2
	0.25
	Dec.-July



	Common Name
	Scientific Name
	Cultivars Adapted to Arizona
	Estimated

Seeds/lb.
	Seeding Rate

(PLS lbs/acre) at 100% of a seeding mix


	Seeding Rate

(PLS lbs/acre)  at 25% of a seeding mix
	Optimum Seeding Depth

(inches)

	Seeding Dates


	green sprangletop
	Leptochloa dubia
	
	538,000
	2.0
	0.5
	0.5
	June-July

	indian paintbrush
	Castilleja spp.
	
	4,700,000
	0.2
	0.05
	0.25
	Oct.-March

	indian ricegrass
	Oryzopsis hymenoides
	‘Nezpar’, ‘Paloma’
	235,000
	4.6
	1.2
	1.0 - 2.0
	Oct.-March


	indianwheat
	Plantago insularis
	
	325,000
	3.4
	0.85
	0.25
	Oct.-March

	inland saltgrass
	Distichlis stricta
	
	520,000
	2.0
	1.2
	0.5
	Dec.-July

	intermediate wheatgrass
	Elytrigia intermedia
	‘Luna’
	90,014
	12.0
	3.0
	0.5
	June or Oct.

	jojoba
	Simmondsia chinensis
	
	1,000
	218
	54.0
	1.0-2.0
	June-July

	Lehmann lovegrass
	Eragrostis lehmanniana
	‘A-68”
	6,537,000
	0.2
	0.04
	0.25
	Dec.-July

	little bluestem
	Schizachyrium scoparium
	‘Pastura’
	255,000
	4.3
	1.07
	0.5
	June-July

	mormon tea
	Ephedra spp.
	
	22,500
	10.0
	2.5
	0.5
	Oct.-March

	mountain mahogany
	Cercocarpus montanus
	
	55,000
	4.0
	1.0
	0.5
	June-July

	mountain muhly
	Muhlenbergia montana
	
	1,500,000
	0.7
	0.2
	0.25
	Oct.-Nov.

	needle grama
	Bouteloua aristidoides
	
	414,000
	2.6
	0.65
	0.25
	Oct.-March

	New Mexico locust
	Robinia neomexicana
	
	21,600
	10.0
	2.5
	0.5
	Oct.-Nov.

	orchardgrass
	Dactylis glomerata
	
	487,000
	2.2
	0.5
	0.25
	June or Oct.

	penstemon
	Penstemon spp.
	
	500,000
	2.2
	0.5
	0.25
	Oct.-March

	plains bristlegrass
	Setaria macrostachya
	‘Stevan’
	293,000
	3.7
	0.9
	1.0
	Dec.-July

	plains lovegrass
	Eragrostis intermedia
	
	3,386,000
	0.3
	0.08
	0.25
	Dec.-July

	pubescent wheatgrass
	Elytrigia intermedia
	
	80,490
	13.5
	3.4
	0.5
	June or Oct.

	purple aster
	Machaeranthera tanacetifolia
	
	496,000
	2.2
	0.5
	0.25
	Oct.-March



	Common Name
	Scientific Name
	Cultivars Adapted to Arizona
	Estimated

Seeds/lb.
	Seeding Rate

(PLS lbs/acre) at 100% of a seeding mix


	Seeding Rate

(PLS lbs/acre)  at 25% of a seeding mix
	Optimum Seeding Depth

(inches)

	Seeding Dates


	purple threeawn
	Aristida purpurea
	
	250,000
	4.4
	1.1
	0.25
	July-March

	quailbush
	Atriplex lentiformis
	‘Casa’
	450,000
	0.5
	0.1
	0.5
	July-March

	reed canarygrass
	Phalaris arundinacea
	
	562,842
	2.0
	0.5
	0.5
	June or Oct.

	Rothrock grama
	Bouteloua rothrockii
	
	2,360,000
	0.5
	0.1
	0.25
	June-Sept.

	rough menodora
	Menodora scabra
	
	108,000
	2.0
	0.5
	0.5
	Oct.-March

	russian wildrye
	Elymus junceus
	‘Bozoisky’

  ‘Vinall’
	170,000
	6.4
	1.6
	0.5
	Oct.-Dec.

	sainfoin
	Onobrychis viciaefolia
	‘Renumex’
	26,000
	42.0
	10.5
	0.5
	Sept.-Nov.

	sand dropseed
	Sporobolus cryptandrus
	
	5,638,000
	0.2
	0.05
	0.25
	Oct.-March

	sheep fescue
	Festuca ovina
	
	824,000
	1.3
	0.3
	0.5
	Oct.-Dec.

	shrubby buckwheat
	Eriogonum fasciculatum
	‘Duro’
	300,000
	3.6
	0.9
	0.25
	Oct.-Dec.

	siberian wheatgrass
	Agropyron fragile ssp. sibericum
	‘P-27’

‘Vavilov’
	162,812
	6.7
	1.7
	0.5
	June or Oct.

	sideoats grama
	Bouteloua curtipendula
	‘Vaughn’, Haskell’, ‘Niner’
	143,000
	7.6
	1.9
	0.5
	Dec.-July

	skunkbush sumac
	Rhus trilobata
	
	20,300
	11.0
	3.0
	0.5
	Oct.-Dec.

	small burnet
	Sanguisorba minor
	
	42,243
	25.8
	6.5
	0.5
	Oct.-Nov.

	smooth bromegrass
	Bromus inermis
	
	125,564
	8.7
	2.2
	0.5
	June or Oct.

	spike muhly
	Muhlenbergia wrightii
	‘El Vado’
	1,635,000
	0.7
	0.2
	0.25
	June-July

	streambank wheatgrass
	Elymus lanceolatus ssp. lanceolatus
	‘Sodar’
	152,941
	7.1
	1.8
	0.5
	Oct.-March

	tall fescue
	Festuca arundinacea
	
	172,670
	6.3
	1.6
	0.5
	June or Oct.

	tall wheatgrass
	Elytrigia elongata
	‘Jose’, ‘Largo’
	75,768
	14.4
	3.6
	0.5
	June or Oct.

	
	
	
	
	
	
	
	

	Common Name
	Scientific Name
	Cultivars Adapted to Arizona
	Estimated

Seeds/lb.
	Seeding Rate

(PLS lbs/acre) at 100% of a seeding mix


	Seeding Rate

(PLS lbs/acre)  at 25% of a seeding mix
	Optimum Seeding Depth

(inches)

	Seeding Dates


	thickspike wheatgrass
	Elymus lanceolatus ssp. lanceolatus
	‘Critana’
	126,101
	8.6
	2.2
	0.5
	Oct.-March

	timothy
	Phleum pratense
	
	1,262,000
	0.9
	0.2
	0.25
	June or Oct.

	tobosa
	Pleuraphis mutica
	
	200,000
	5.5
	1.4
	0.5
	June-July

	vine mesquite
	Panicum obtusum
	
	144,000
	7.6
	1.9
	0.5
	Dec.-July

	weeping lovegrass
	Eragrostis curvula
	‘Catalina’
	1,513,000
	0.7
	0.2
	0.25
	Dec.-July

	western wheatgrass
	Pascopyrum smithii
	‘Rosana’, ‘Rodan’

‘Arriba’
	120,000
	9.0
	2.3
	0.5
	June or Oct.

	white evening primrose
	Oenothera caespitosa
	
	75,000
	14.5
	3.6
	0.5
	Nov.-March

	Wilman lovegrass
	Eragrostis superba
	‘Palar’
	1,103,000
	1.0
	0.3
	0.25
	Dec.-July

	winterfat
	Ceratoides lanata
	‘Hatch’
	150,000
	1.5
	0.4
	0.5
	Oct.-Nov.

	yellow bluestem
	Bothriochloa ischaemum
	‘Ganada’
	400,000
	2.7
	0.7
	0.25
	June-July

	yellow sweetclover
	Melilotus officinalis
	‘Madrid’
	260,000
	4.2
	1.1
	0.5
	June or Oct.


Table 2

LIST OF ADAPTED SPECIES BY ECOLOGICAL SITES

	Land Resource Unit

30-1, 3-6” p.z.

40-2, 7-10” p.z.

40-3, 7-10” p.z.

40-4, 2-7” p.z.
	sandy loam upland
	loamy bottom
	saline bottom
	clay bottom
	shallow upland
	sandy bottom
	loamy hills
	basalt hills
	breaks
	granitic hills
	limy fan
	limy fan (sandy)
	limy slopes
	Limy upland
	Limy upland (deep)
	Saline subirrigated
	Saline upland (loamy)
	Saline upland (sandy)
	Sandy upland
	Schist hills
	Tuff hills
	Volcanic hills
	Clay upland
	Clay loam upland
	Deep sandy loam
	Limy hills
	Loamy upland

	Arizona cottontop
	X
	
	
	
	
	X
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	X

	blue panic
	
	X
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	bush muhly
	X
	X
	
	
	
	X
	X
	
	
	X
	X
	X
	X
	X
	
	
	
	
	X
	
	
	
	
	X
	
	X
	X

	cane bluestem
	
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	X
	X

	Emory globemallow
	X
	X
	
	
	
	X
	X
	
	
	X
	
	
	X
	X
	
	
	
	
	X
	
	
	
	
	X
	
	X
	X

	fourwing saltbush
	X
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	X
	X
	
	
	X
	
	X
	
	
	
	X
	X
	
	X
	X

	Lehmann lovegrass
	X
	X
	
	
	X
	X
	X
	
	
	X
	X
	X
	X
	X
	
	
	
	
	X
	
	
	
	
	X
	
	X
	X

	plains bristlegrass
	X
	X
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	X
	
	
	X

	quailbush
	
	X
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	sand dropseed
	X
	X
	
	
	X
	X
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	
	
	

	vine mesquite
	
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Subresource Areas

40-1, 10-13” p.z.

40-3, 10-12” p.z.

41-2, 7-12” p.z.
	Loamy bottom
	Limy slopes
	Clay loam
	Clay bottom
	Loamy upland
	Sandy loam upland
	Clay upland
	Sandy bottom
	Loamy hills
	Limy upland
	Basalt hills
	Clay hills
	Deep sandy loam
	Granitic hills
	Gravellly hills
	Limestone hills
	Limy fans
	Limy hills
	Sandy upland
	Schist hills
	Shallow loamy
	Shallow upland
	Tuff hills
	Volcanic hills
	Breaks
	Deep limy upland
	Saline bottom
	Saline upland

	Alkali sacaton
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	

	AZ cottontop
	X
	X
	X
	X
	X
	X
	
	X
	X
	X
	
	
	X
	
	X
	X
	X
	
	X
	
	
	
	
	
	
	
	
	

	Atherstone lovegrass
	X
	X
	
	
	X
	X
	
	
	X
	X
	
	
	X
	
	
	
	X
	
	X
	
	
	
	
	
	
	
	
	

	Bermuda grass
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Black grama
	X
	X
	X
	
	X
	X
	X
	
	
	X
	
	
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	
	
	

	Blue grama
	X
	X
	X
	
	X
	
	
	
	X
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	Blue panicum
	X
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Boer lovegrass
	X
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	Bush muhly
	X
	X
	X
	X
	X
	X
	
	X
	X
	X
	
	
	X
	X
	X
	
	X
	
	X
	
	
	
	
	
	
	
	
	

	Cane bluestem
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	X
	X
	X
	X
	X
	
	X
	
	
	
	
	
	
	
	
	

	Fourwing saltbush
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	X
	X
	X
	
	
	X
	
	
	
	
	
	
	
	X
	

	Globemalloe
	X
	
	X
	
	X
	X
	
	
	
	X
	
	
	X
	
	X
	
	X
	
	X
	
	
	
	
	
	
	
	
	

	Green sprangletop
	X
	
	X
	X
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jojoba
	X
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	Lehmann lovegrass
	X
	X
	
	
	X
	X
	
	
	X
	X
	
	
	X
	X
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	

	Plains bristlegrass
	X
	X
	X
	
	X
	X
	
	X
	X
	X
	
	
	X
	X
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	

	Quailbush
	X
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	X
	

	Rough menodora
	
	X
	
	
	X
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sand dropseed
	X
	X
	X
	X
	X
	X
	
	
	X
	X
	X
	
	X
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	

	Shrubby buckwheat
	
	X
	
	
	X
	X
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sideoats grama
	X
	X
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vine mesquite
	X
	
	
	X
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2

LIST OF ADAPTED SPECIES BY ECOLOGICAL SITES

	Subresource Areas

38-1, 12-16” p.z.

41-3, 12-16” p.z.
	limy upland
	shallow loamy
	clay upland
	clay loam upland
	loamy upland
	loamy bottom
	meadow
	sandy bottom
	clay bottom
	saline bottom
	seepland
	limy slope
	sandy loam upland
	Clay hills
	Granic hills
	Breaks
	Deep sandy loam
	Limestone hills
	Loamy hills
	Schist hills
	Shallow upland
	Volcanic hills
	Basalt hills
	Sandy upland

	alkali sacaton
	
	
	
	
	
	X
	X
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	Arizona cottontop
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	X
	
	X
	
	x
	X
	
	
	x
	
	
	

	atherstone lovegrass
	X
	X
	X
	X
	X
	X
	
	X
	X
	
	
	
	X
	
	x
	
	x
	X
	
	
	x
	
	
	

	bermudagrass
	
	
	
	
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	black grama
	X
	X
	
	X
	X
	
	
	
	
	
	X
	X
	X
	x
	x
	
	x
	x
	
	
	x
	
	
	

	blue grama
	X
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	x
	x
	
	x
	x
	
	
	
	
	
	

	blue panicum
	
	
	
	
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Boer lovegrass
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	bush muhly
	X
	
	
	X
	X
	
	
	X
	
	
	X
	X
	X
	x
	x
	
	x
	
	
	
	
	
	
	

	cane bluestem
	
	X
	X
	X
	X
	X
	
	X
	X
	
	
	X
	X
	x
	x
	
	x
	
	
	
	x
	
	
	

	cliffrose
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	crested wheatgrass
	
	X
	X
	X
	X
	X
	
	X
	X
	
	
	
	X
	
	x
	
	
	
	
	
	
	
	
	

	fourwing saltbush
	X
	
	
	
	
	
	X
	
	X
	X
	X
	X
	X
	x
	x
	
	x
	x
	
	
	x
	
	
	

	green sprangletop
	
	X
	X
	X
	X
	
	
	X
	
	
	
	
	X
	
	x
	
	x
	
	
	
	
	
	
	

	intermediate wheatgrass
	X
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lehmann lovegrass
	
	X
	
	
	X
	
	
	X
	
	
	
	
	X
	
	
	
	x
	x
	
	
	
	
	
	

	orchardgrass
	
	X
	X
	X
	X
	X
	
	X
	X
	
	
	
	X
	
	x
	
	
	x
	
	
	
	
	
	

	Palmer penstemon
	
	X
	
	X
	X
	X
	
	
	
	
	
	
	X
	
	x
	
	
	
	
	
	
	
	
	

	plains bristlegrass
	X
	
	
	
	X
	X
	
	X
	
	X
	X
	X
	X
	
	x
	
	x
	
	
	
	
	
	
	

	plains lovegrass
	
	X
	
	X
	X
	X
	
	X
	
	
	
	X
	X
	
	x
	
	x
	
	
	
	x
	
	
	

	Rocky Mtn. penstemon
	
	
	
	
	
	X
	X
	X
	X
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	

	rough menodora
	X
	X
	
	X
	X
	
	
	
	
	
	
	X
	
	x
	x
	
	
	x
	
	
	
	
	
	

	sacaton
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	sand dropseed
	X
	X
	
	
	X
	X
	
	X
	
	
	X
	X
	X
	x
	x
	
	
	x
	
	
	
	
	
	

	sideoats grama
	X
	X
	X
	X
	X
	X
	
	X
	X
	
	X
	X
	X
	x
	x
	
	x
	x
	
	
	x
	
	
	

	skunkbrush sumac
	X
	X
	
	
	X
	
	
	
	
	
	
	
	X
	
	x
	
	
	x
	
	
	
	
	
	

	spike muhly
	
	
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	vine mesquite
	
	
	X
	X
	
	X
	X
	X
	X
	X
	X
	
	X
	x
	
	
	
	
	
	
	
	
	
	

	western wheatgrass
	
	
	X
	X
	
	X
	X
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	Wilman lovegrass
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	winterfat
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	yellow bluestem
	
	X
	X
	X
	
	X
	
	
	X
	
	
	
	X
	
	x
	
	
	x
	
	
	
	
	
	


Table 2

LIST OF ADAPTED SPECIES BY ECOLOGICAL SITES

	Subresource Areas

30-3, 9-12” p.z.
	sandy loam upland
	limy upland
	clay upland
	clay bottom
	saline bottom
	loamy bottom
	sandy bottom
	loamy upland
	limy slopes
	shallow upland
	gyp upland

	alkali sacaton
	
	
	
	X
	X
	X
	
	
	
	
	

	black grama
	X
	X
	
	
	
	
	
	X
	X
	X
	X

	bush muhly
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	crested wheatgrass
	X
	X
	
	
	
	X
	X
	X
	
	X
	X

	fourwing saltbush
	X
	
	
	
	X
	X
	X
	
	X
	X
	X

	galleta grass
	X
	
	
	X
	
	
	
	X
	
	X
	X

	globemallow
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Indian ricegrass
	X
	X
	
	
	
	X
	
	X
	X
	X
	X

	Mornon tea
	
	X
	
	
	
	X
	X
	
	
	
	X

	orchardgrass
	X
	
	
	
	
	X
	
	X
	
	X
	X

	rough menodora
	X
	
	
	
	
	
	
	
	X
	
	

	sand dropseed
	X
	X
	
	
	X
	
	X
	
	
	
	X

	shrubby buckwheat
	X
	X
	
	
	
	
	X
	
	X
	X
	X

	Siberian wheatgrass
	X
	
	
	
	
	
	X
	
	
	
	X

	vine mesquite
	
	
	
	X
	
	
	
	
	
	
	

	winterfat
	
	X
	
	
	X
	
	
	
	X
	X
	


	Subresource Areas

41-1, 16-20” p.z.
	clay bottom
	limy slopes
	loamy bottom
	sandy loam upland
	loamy upland
	deep sandy loam
	granitic hills
	limestone hills
	limy upland
	loamy hills
	volcanic hills

	alkali sacaton
	X
	
	X
	
	
	
	
	
	
	
	

	Arizona cottontop
	
	
	
	
	
	
	X
	
	
	
	

	atherstone lovegrass
	X
	
	X
	X
	X
	
	
	
	
	
	

	black grama
	
	X
	
	X
	X
	
	
	
	
	
	

	blue grama
	X
	X
	X
	X
	X
	
	
	
	
	
	

	blue panic
	X
	
	X
	
	
	
	
	
	
	
	

	Boer lovegrass
	
	
	
	X
	X
	
	
	
	
	
	

	cane bluestem
	X
	X
	X
	X
	X
	
	X
	
	
	
	X

	fourwing saltbush
	X
	
	X
	
	X
	
	X
	
	
	
	

	globemallow
	
	
	X
	
	X
	
	
	
	
	
	

	green sprangletop
	X
	
	X
	X
	X
	
	
	
	
	
	

	orchardgrass
	X
	
	X
	X
	X
	
	
	
	
	
	

	plains bristlegrass
	
	
	X
	X
	X
	
	
	
	
	
	

	plains lovegrass
	
	
	
	X
	X
	
	X
	
	
	
	X

	rough menodora
	
	X
	
	X
	X
	
	
	
	
	
	

	sacaton
	
	
	X
	
	
	
	
	
	
	
	

	sand dropseed
	
	X
	X
	X
	
	
	
	
	
	
	

	sideoats grama
	X
	X
	X
	X
	X
	
	X
	
	
	
	X

	skunkbrush sumac
	
	X
	
	X
	X
	
	
	
	
	
	

	vine mesquite
	X
	
	X
	
	X
	
	
	
	
	
	

	weeping lovegrass
	
	
	
	X
	X
	
	
	
	
	
	


	Subresource Areas

35-1, 10-14” p.z.

35-3, 10-14” p.z.
	clay fan
	clay bottom
	clay upland
	clay loam upland
	loamy upland
	loamy bottom
	shallow loamy
	sandy loam upland
	sandy upland
	sandstone upland
	limy upland
	basalt upland
	cinder hills

	alkali sacaton
	X
	X
	X
	X
	
	
	X
	X
	
	
	
	
	

	basin wildrye
	X
	X
	
	
	
	X
	
	
	
	
	
	
	

	bitterbrush
	
	
	
	
	X
	
	X
	
	
	
	
	
	

	black grama
	X
	
	
	X
	X
	
	X
	X
	X
	X
	X
	X
	X

	blue grama
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	cliffrose
	
	
	
	
	
	
	
	
	
	X
	
	
	

	crested wheatgrass
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X

	fourwing saltbush
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	galleta grass
	X
	
	X
	X
	X
	
	X
	X
	X
	X
	
	X
	X

	globemallow
	
	
	X
	
	
	X
	
	
	X
	X
	
	X
	

	indian ricegrass
	X
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	

	little bluestem
	
	
	
	
	
	X
	X
	
	
	
	
	
	

	Mormon tea
	X
	
	
	
	X
	
	X
	
	X
	X
	X
	
	

	orchardgrass
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X
	X

	Palmer penstemon
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	
	X
	X

	pubescent wheatgrass
	
	X
	
	
	
	X
	
	
	
	X
	
	
	

	rough menodora
	X
	
	
	
	X
	
	
	
	
	
	
	
	

	russian wildrye
	X
	X
	X
	X
	X
	X
	X
	X
	
	X
	
	X
	

	sand dropseed
	X
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X

	shrubby buckwheat
	
	
	
	
	X
	
	X
	X
	X
	X
	
	
	

	Siberian wheatgrass
	
	
	
	
	
	X
	
	
	
	X
	
	X
	X

	sideoats grama
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X
	X
	X

	skunkbrush sumac
	
	
	
	
	X
	
	X
	X
	X
	
	
	
	

	spike muhly
	
	
	X
	X
	
	X
	X
	
	
	
	
	
	

	tall wheatgrass
	
	X
	
	
	
	X
	
	
	
	
	
	
	

	vine mesquite
	
	X
	
	
	
	X
	
	
	
	
	
	
	X

	western wheatgrass
	
	X
	X
	X
	X
	X
	X
	
	
	
	
	X
	

	winterfat
	X
	
	X
	X
	X
	X
	X
	
	
	
	X
	
	X

	yellow bluestem
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	X
	


Table 2

LIST OF ADAPTED SPECIES BY ECOLOGICAL SITES

	Subresource Areas

35-2, 6-10” p.z.
	loamy upland
	sandy loam upland
	sandy upland
	gyp upland
	clay fan
	loamy bottom
	saline bottom
	clay bottom
	sandy bottom
	saline subirrigated
	sandstone upland
	shale upland
	limy fan
	limy slopes
	limy upland
	deep sandy loam

	alkali sacaton
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	

	basin wildrye
	
	
	
	
	
	X
	X
	X
	
	X
	
	
	
	
	
	

	black grama
	X
	X
	X
	X
	X
	
	
	
	
	
	X
	
	
	
	
	

	blue grama
	X
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	crested wheatgrass
	X
	
	
	
	
	X
	
	
	X
	
	
	
	
	
	
	

	fourwing saltbush
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X
	
	
	
	

	galleta
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	X
	
	
	
	
	

	globemallow
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	
	

	indian ricegrass
	X
	X
	X
	X
	X
	X
	
	
	X
	
	X
	
	
	
	
	

	Palmer penstemon
	
	
	X
	
	
	X
	
	
	X
	
	
	
	
	
	
	

	rough menodora
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	russian wildrye
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	sand dropseed
	X
	X
	X
	X
	X
	X
	
	
	X
	
	X
	
	
	
	
	

	shrubby buckwheat
	X
	
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	

	tall wheatgrass
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	vine mesquite
	
	
	
	
	
	X
	X
	X
	
	X
	
	
	
	
	
	

	western wheatgrass
	
	
	
	
	
	X
	X
	X
	X
	X
	
	
	
	
	
	

	winterfat
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Subresource Areas

35-4, 7-11” p.z.
	sandy upland
	sandy loam upland
	shallow loamy
	loamy upland
	silty upland
	gyp upland
	clay bottom
	clay upland
	deep sandy loam
	gyp hills
	limy fan
	limy slopes
	limy upland
	saline upland (loamy)
	sandstone upland
	stony upland

	alkali sacaton
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	black grama
	X
	X
	X
	X
	X
	X
	
	
	
	X
	
	
	
	
	X
	X

	blue grama
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	X
	X

	crested wheatgrass
	
	
	X
	X
	X
	
	
	
	
	
	
	
	
	X
	X
	X

	fourwing saltbush
	X
	
	X
	X
	X
	X
	
	
	
	X
	
	
	
	X
	X
	X

	galleta grass
	X
	X
	X
	X
	X
	X
	
	
	
	X
	
	
	
	X
	X
	X

	globemallow
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	X

	indian ricegrass
	X
	X
	X
	X
	X
	X
	
	
	
	X
	
	
	
	X
	
	X

	Mormon tea
	X
	
	X
	X
	X
	
	
	
	
	
	
	
	
	
	X
	X

	Palmer penstemon
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	

	rough menodora
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	russian wildrye
	
	
	X
	X
	X
	
	
	
	
	
	
	
	
	X
	
	

	sand dropseed
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	X
	X

	shrubby buckwheat
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	Siberian wheatgrass
	
	
	X
	
	X
	
	
	
	
	
	
	
	
	X
	
	X

	sideoats grama
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	western wheatgrass
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	winterfat
	
	
	X
	
	X
	
	
	
	
	
	
	
	
	
	
	X


Table 2

LIST OF ADAPTED SPECIES BY ECOLOGICAL SITES

	Subresource Areas

35-7, 14-18” p.z.


	cinder upland
	clay bottom
	clay upland
	clay loam upland
	loamy bottom
	loamy upland
	shallow loamy
	basalt upland

	atherstone lovegrass
	X
	X
	X
	X
	X
	X
	X
	

	basin wildrye
	X
	X
	X
	X
	X
	X
	
	

	big bluegrass
	X
	
	
	
	
	X
	X
	

	bitterbrush
	
	
	
	
	
	X
	X
	

	black grama
	X
	
	
	X
	
	X
	X
	X

	blue grama
	X
	X
	X
	X
	X
	X
	X
	X

	cliffrose
	X
	
	
	X
	
	X
	X
	

	fourwing saltbush
	X
	X
	
	X
	X
	X
	X
	

	galleta grass
	
	
	X
	X
	
	X
	X
	

	globemallow
	X
	
	X
	X
	X
	X
	X
	

	indian ricegrass
	
	
	
	
	
	X
	X
	

	little bluestem
	X
	
	
	
	X
	
	
	

	orchardgrass
	X
	X
	X
	X
	X
	X
	X
	

	pubescent wheatgrass
	X
	X
	X
	X
	X
	
	
	

	Rocky Mtn. penstemon
	X
	X
	X
	X
	X
	X
	X
	X

	rough menodora
	
	
	
	
	X
	
	
	

	sand dropseed
	X
	
	
	
	X
	X
	X
	

	shrubby buckwheat
	
	
	
	X
	
	X
	X
	X

	Siberian wheatgrass
	X
	X
	X
	
	
	X
	X
	

	sideoats grama
	
	X
	X
	X
	X
	
	X
	X

	skunkbrush sumac
	
	
	
	
	
	X
	X
	

	smooth bromegrass
	
	X
	
	X
	X
	X
	
	

	spike muhly
	
	X
	X
	X
	X
	
	X
	X

	vine mesquite
	
	X
	X
	X
	
	
	
	

	western wheatgrass
	
	X
	X
	X
	X
	
	
	X





	Subresource Areas

35-6, 14-18" p.z.

38-1, 16-20” p.z.
	clay loam upland
	clay upland
	limy upland
	shallow loamy
	loamy bottom
	sandy bottom
	meadow
	loamy upland
	basalt hills
	breaks
	granitic hills
	limestone hills
	loamy hills
	schist hills
	shallow upland

	alkali sacaton
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	

	Arizona cottontop
	
	
	
	
	X
	X
	
	
	
	
	X
	
	
	
	

	black grama
	
	
	X
	X
	
	X
	
	X
	X
	
	X
	X
	
	
	

	blue grama
	X
	
	X
	X
	
	
	
	X
	
	
	
	X
	
	
	

	cane bluestem
	X
	X
	X
	X
	X
	X
	
	X
	
	
	X
	
	
	
	

	cliffrose
	
	X
	X
	
	X
	
	
	
	
	
	X
	X
	
	
	

	fourwing saltbush
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	globemallow
	
	X
	X
	X
	
	
	
	X
	
	
	X
	
	
	
	

	green sprangletop
	X
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	

	little bluestem
	X
	
	
	
	X
	
	
	X
	
	
	
	
	
	
	

	meadow foxtail
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	

	mountain mahogany
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	

	orchardgrass
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X
	
	
	
	

	plains lovegrass
	X
	
	
	X
	
	
	
	X
	
	
	X
	X
	
	
	

	pubescent wheatgrass
	X
	
	
	X
	X
	
	X
	X
	X
	
	X
	
	
	
	

	Rocky Mtn. penstemon
	X
	
	X
	
	
	
	
	X
	
	
	
	
	
	
	

	rough menodora
	X
	X
	X
	X
	
	
	
	X
	
	
	X
	X
	
	
	

	sand bluestem
	
	
	
	
	X
	X
	
	X
	
	
	
	
	
	
	

	sand dropseed
	
	
	X
	
	X
	X
	
	X
	X
	
	X
	X
	
	
	

	sideoats grama
	X
	X
	X
	X
	X
	X
	
	X
	X
	
	X
	X
	
	
	

	skunkbrush sumac
	
	
	
	X
	X
	X
	
	X
	X
	
	X
	X
	
	
	

	smooth bromegrass
	
	X
	X
	X
	X
	X
	X
	
	X
	
	X
	
	
	
	

	spike muhly
	X
	X
	
	
	X
	
	
	
	
	
	
	
	
	
	

	vine mesquite
	X
	X
	
	
	X
	X
	X
	X
	
	
	
	
	
	
	

	western wheatgrass
	X
	X
	
	
	X
	X
	X
	
	
	
	
	
	
	
	

	winterfat
	
	
	X
	
	
	
	
	
	
	
	
	X
	
	
	

	yellow bluestem
	X
	X
	X
	X
	X
	X
	
	X
	
	
	X
	
	
	
	


TABLE 2

LIST OF ADAPTED SPECIES BY ECOLOGICAL SITES

	Subresource Areas

39-1, 17-22” p.z.

39-1, 22-30” p.z.

35-8, 17-25" p.z.
	shallow loamy
	clay upland
	wet meadow

(18-30” pz)
	cinder hills

(18-30” pz)
	loamy upland

(22-30” pz)
	meadow
	loamy upland

18-30” pz)
	breaks
	clay fan
	stony upland

	Adapted Species
	
	
	
	
	
	
	
	
	
	

	alfalfa
	
	
	
	
	X
	X
	X
	
	
	X

	Arizona fescue
	X
	X
	
	X
	X
	X
	X
	
	
	X

	bitterbrush
	X
	
	
	X
	X
	
	X
	
	
	X

	blue grama
	X
	X
	
	X
	X
	
	
	
	
	X

	cliffrose
	X
	
	
	X
	X
	
	X
	
	
	X

	creeping meadow foxtail
	
	
	X
	
	
	X
	
	
	
	

	fourwing saltbush
	
	X
	
	
	X
	
	X
	
	
	

	intermediate wheatgrass
	X
	X
	
	X
	X
	X
	X
	
	
	X

	mountain mahogany
	X
	
	
	X
	
	
	X
	
	
	X

	mountain muhly
	X
	X
	
	X
	X
	
	X
	
	
	X

	orchardgrass
	X
	X
	
	X
	X
	X
	X
	
	
	X

	pubescent wheatgrass
	X
	X
	
	X
	X
	X
	X
	
	
	

	redtop
	
	
	X
	
	
	
	
	
	
	

	reed canarygrass
	
	
	X
	
	
	X
	X
	
	
	

	Rocky Mtn. penstemon
	
	
	
	X
	X
	X
	X
	
	
	X

	sand dropseed
	X
	
	
	
	
	
	
	
	
	

	sheep fescue
	X
	X
	
	X
	X
	
	X
	
	
	

	smooth brome
	X
	X
	X
	X
	X
	X
	X
	
	
	X

	spike muhly
	X
	X
	
	
	
	
	X
	
	
	X

	streambank wheatgrass
	
	
	
	X
	X
	X
	X
	
	
	

	tall fescue
	X
	X
	X
	X
	X
	X
	X
	
	
	X

	thickspike wheatgrass
	X
	
	
	X
	
	X
	X
	
	
	

	western wheatgrass
	
	X
	
	
	X
	X
	X
	
	
	

	yellow bluestem
	X
	X
	
	
	X
	
	X
	
	
	

	yellow sweetclover
	
	X
	
	X
	X
	X
	X
	
	
	X


Table 3

PRECIPITATION REQUIREMENTS OF SELECTED SPECIES FOR SEEDING ARIZONA RANGELANDS

	SPECIES

	AVERAGE ANNUAL PRECIPITATION (INCHES)

	Warm Season Species
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	alkali sacaton
	
	
	
	
	
	
	
	
	
	

	Arizona cottontop
	
	
	
	
	
	
	
	
	
	

	big galleta
	
	
	
	
	
	
	
	
	
	

	big sacaton
	
	
	
	
	
	
	
	
	
	

	black grama
	
	
	
	
	
	
	
	
	
	

	blue grama
	
	
	
	
	
	
	
	
	
	

	blue panic: ‘A-130’
	
	
	
	
	
	
	
	
	
	

	bush muhly
	
	
	
	
	
	
	
	
	
	

	cane beardgrass
	
	
	
	
	
	
	
	
	
	

	galleta
	
	
	
	
	
	
	
	
	
	

	green sprangletop
	
	
	
	
	
	
	
	
	
	

	Lovegrasses:
	
	
	
	
	
	
	
	
	
	

	          ‘Cochise’
	
	
	
	
	
	
	
	
	
	

	          Boer: ‘A-84’
	
	
	
	
	
	
	
	
	
	

	          Boer: ‘Catalina’
	
	
	
	
	
	
	
	
	
	

	          Lehmann: ‘A-68’
	
	
	
	
	
	
	
	
	
	

	          Plains
	
	
	
	
	
	
	
	
	
	

	          Weeping: ‘A-67’
	
	
	
	
	
	
	
	
	
	

	          Wilman: ‘Palar’
	
	
	
	
	
	
	
	
	
	

	mesa dropseed
	
	
	
	
	
	
	
	
	
	

	Pima pappusgrass
	
	
	
	
	
	
	
	
	
	

	plains bristlegrass
	
	
	
	
	
	
	
	
	
	

	purple threeawn
	
	
	
	
	
	
	
	
	
	

	Rothrock grama
	
	
	
	
	
	
	
	
	
	

	sand dropseed
	
	
	
	
	
	
	
	
	
	

	sideoats grama
	
	
	
	
	
	
	
	
	
	

	spike dropseed
	
	
	
	
	
	
	
	
	
	

	spike muhly
	
	
	
	
	
	
	
	
	
	

	tobosa
	
	
	
	
	
	
	
	
	
	

	yellow bluestem: ‘Ganada’
	
	
	
	
	
	
	
	
	
	


Table 3

PRECIPITATION REQUIREMENTS OF SELECTED SPECIES FOR SEEDING ARIZONA RANGELANDS

	SPECIES

	AVERAGE ANNUAL PRECIPITATION (INCHES)

	Cool Season Species
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	alfalfa

	
	
	
	
	
	
	
	
	
	

	antelope bitterbrush
	
	
	
	
	
	
	
	
	
	

	big bluegrass4
	
	
	
	
	
	
	
	
	
	

	bulbous bluegrass
	
	
	
	
	
	
	
	
	
	

	creeping foxtail: ‘Garrison’
	
	
	
	
	
	
	
	
	
	

	fourwing saltbush
	
	
	
	
	
	
	
	
	
	

	green ephedra
	
	
	
	
	
	
	
	
	
	

	hard fescue: ‘Durar’
	
	
	
	
	
	
	
	
	
	

	indian ricegrass: ‘Paloma’
	
	
	
	
	
	
	
	
	
	

	indian ricegrass: ’Nezpar’
	
	
	
	
	
	
	
	
	
	

	Lewis flax
	
	
	
	
	
	
	
	
	
	

	meadow foxtail4
	
	
	
	
	
	
	
	
	
	

	menodora
	
	
	
	
	
	
	
	
	
	

	orchardgrass4
	
	
	
	
	
	
	
	
	
	

	perennial ryegrass
	
	
	
	
	
	
	
	
	
	

	prostrate kochia
	
	
	
	
	
	
	
	
	
	

	reed canary grass
	
	
	
	
	
	
	
	
	
	

	russian wildrye: ‘Vinall’
	
	
	
	
	
	
	
	
	
	

	small burnett
	
	
	
	
	
	
	
	
	
	

	smooth bromegrass4
	
	
	
	
	
	
	
	
	
	

	tall fescue: ‘Goar’
	
	
	
	
	
	
	
	
	
	

	timothy4
	
	
	
	
	
	
	
	
	
	

	Utah sweetvetch
	
	
	
	
	
	
	
	
	
	

	Wheatgrasses:
	
	
	
	
	
	
	
	
	
	

	          beardless: ‘Whitmar’
	
	
	
	
	
	
	
	
	
	

	          crested: ‘Fairway’
	
	
	
	
	
	
	
	
	
	

	          crested: ‘Hycrest’
	
	
	
	
	
	
	
	
	
	

	          crested: ‘Hycrest II’
	
	
	
	
	
	
	
	
	
	

	          crested: ‘Nordan’
	
	
	
	
	
	
	
	
	
	

	          crested: ‘Standard’
	
	
	
	
	
	
	
	
	
	

	          intermediate: ‘Greenar’
	
	
	
	
	
	
	
	
	
	

	          intermediate: ‘Tegmar’
	
	
	
	
	
	
	
	
	
	

	          pubescent: ‘Luna’
	
	
	
	
	
	
	
	
	
	

	          siberian: ‘Vavilov’
	
	
	
	
	
	
	
	
	
	

	          slender
	
	
	
	
	
	
	
	
	
	

	          streambank: ‘Sodar’
	
	
	
	
	
	
	
	
	
	

	          tall: ‘Jose’
	
	
	
	
	
	
	
	
	
	

	          thickspike: ‘Critana’
	
	
	
	
	
	
	
	
	
	

	          western: ‘Arriba’
	
	
	
	
	
	
	
	
	
	

	winterfat
	
	
	
	
	
	
	
	
	
	

	yellow sweetclover
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


� PLS% = (%germination)(%purity)


� PLS = (purity x germination) ÷ 100


� Seeding rate is based in 25 pure live seed (pls) per square foot. Plan 1.5 to 2 times this rate for broadcast seeding.


� Seeding rates for shrub species are based on 5 pure live seed (pls) per square foot.


� As a rule of thumb, small-seeded species should not be planted deeper than ¼ inch. Plantings in the spring should generally be deeper (usually twice the depth) than those in the fall. Normally, plant seed ¼ to ½ inch deep on fine to medium textured soils, ½ to 1 inch deep on sandy loam or loamy sand soils. Planting at a regulated depth of 1 inch, followed by heavy press wheels, gives a firmed coverage of ½ to ¾ inch of soil.


� In MLRAs 30, 40 and 41, it is recommended that seedbed be established prior to summer rains. Other adjustments of seeding dates may be made to meet specific local conditions.


� Seeding rate is based in 25 pure live seed (pls) per square foot. Plan 1.5 to 2 times this rate for broadcast seeding.


� Seeding rates for shrub species are based on 5 pure live seed (pls) per square foot.


� As a rule of thumb, small-seeded species should not be planted deeper than ¼ inch. Plantings in the spring should generally be deeper (usually twice the depth) than those in the fall. Normally, plant seed ¼ to ½ inch deep on fine to medium textured soils, ½ to 1 inch deep on sandy loam or loamy sand soils. Planting at a regulated depth of 1 inch, followed by heavy press wheels, gives a firmed coverage of ½ to ¾ inch of soil.


� In MLRAs 30, 40 and 41, it is recommended that seedbed be established prior to summer rains. Other adjustments of seeding dates may be made to meet specific local conditions.


� Seeding rate is based in 25 pure live seed (pls) per square foot. Plan 1.5 to 2 times this rate for broadcast seeding.


� Seeding rates for shrub species are based on 5 pure live seed (pls) per square foot.


� As a rule of thumb, small-seeded species should not be planted deeper than ¼ inch. Plantings in the spring should generally be deeper (usually twice the depth) than those in the fall. Normally, plant seed ¼ to ½ inch deep on fine to medium textured soils, ½ to 1 inch deep on sandy loam or loamy sand soils. Planting at a regulated depth of 1 inch, followed by heavy press wheels, gives a firmed coverage of ½ to ¾ inch of soil.


� In MLRAs 30, 40 and 41, it is recommended that seedbed be established prior to summer rains. Other adjustments of seeding dates may be made to meet specific local conditions.


� In sands and loamy sand sites, plant about 3 inches deep. When seeded in a mixture, it may be drilled at the same depth as other species unless Indian ricegrass makes up over 40% of the mixture.


� Seeding rate is based in 25 pure live seed (pls) per square foot. Plan 1.5 to 2 times this rate for broadcast seeding.


� Seeding rates for shrub species are based on 5 pure live seed (pls) per square foot.


� As a rule of thumb, small-seeded species should not be planted deeper than ¼ inch. Plantings in the spring should generally be deeper (usually twice the depth) than those in the fall. Normally, plant seed ¼ to ½ inch deep on fine to medium textured soils, ½ to 1 inch deep on sandy loam or loamy sand soils. Planting at a regulated depth of 1 inch, followed by heavy press wheels, gives a firmed coverage of ½ to ¾ inch of soil.


� In MLRAs 30, 40 and 41, it is recommended that seedbed be established prior to summer rains. Other adjustments of seeding dates may be made to meet specific local conditions.


� Seeding rate is based in 25 pure live seed (pls) per square foot. Plan 1.5 to 2 times this rate for broadcast seeding.


� Seeding rates for shrub species are based on 5 pure live seed (pls) per square foot.


� As a rule of thumb, small-seeded species should not be planted deeper than ¼ inch. Plantings in the spring should generally be deeper (usually twice the depth) than those in the fall. Normally, plant seed ¼ to ½ inch deep on fine to medium textured soils, ½ to 1 inch deep on sandy loam or loamy sand soils. Planting at a regulated depth of 1 inch, followed by heavy press wheels, gives a firmed coverage of ½ to ¾ inch of soil.


� In MLRAs 30, 40 and 41, it is recommended that seedbed be established prior to summer rains. Other adjustments of seeding dates may be made to meet specific local conditions.


� Contact Plant Materials Center for more information on locally adapted cultivars


� Contact Plant Materials Center for more information on locally adapted cultivars


� Cold tolerant species for the higher elevations in Arizona
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