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ARIZONA

PASTURE AND HAY PLANTING

(acre)

CODE NO. 512

1. SCOPE

The work shall consist of all preparation needed to establish or reestablish adapted species of perennial, biennial or reseeding forage plants, to include pasture and hayland renovation. (Does not include Grassed Waterways or Outlet on Cropland.)
2. general requirements

A. Species and Mixtures

An important method of increasing forage yield is through the use of adapted varieties. Adaptation of a forage variety is dependent upon climate and soil. In spite of good soils and optimum amounts of fertilizer and water, yields will be reduced if the proper variety is not planted. The use of high quality certified seed Is recom​mended for maximum forage production.

Alfalfa In a solid stand, where adapted., will produce more TDN per acre than a grass-legume mixture or grass alone. A grass legume mixture is often preferred over a solid stand of alfalfa when the forage is to be harvested by grazing animals. Care must be taken to select grass and legume species that mature together and are of similar palatability. A grass-legume mixture reduces the likelihood of bloat and reduces erosion more effectively than pure legume stands because of more complete ground cover.

To select a species or mixture of species adapted to a Major Land Resource Area, refer to Table #1. Then, look up the species in the Field Office Plant Guide Handbook. The plant guide provides information on plant varieties, recommended planting dates, planting depth and seeding rates.

B. Seeding Dates

The recommended seeding dates in Arizona vary widely depending on the selected species and climatic conditions of the area to be planted. Generally, fall seeding is recommended for cool season grasses and alfalfa. Warm season grasses require higher soil temperatures for germination and spring or summer planting dates are recom​mended. The recommended planting dates for each species is shown in the Plant Guide Handbook.
C. Seedbed Preparation
All necessary land leveling, grading, shaping and subsoiling operations should be completed prior to seedbed preparation. When deep cuts (0.5 feet) or fills are required in land leveling, an annual crop should be used the first year. Final touch-up cuts and fills can be made after the soil has settled in fills and swelled in cut areas. This will also improve soil condition in areas where deep cuts have removed the top​soil.

A firm seedbed is essential for the successful establishment of forage plants. A firm seedbed is one that allows a man's foot to sink no deeper than one-half inch. This provides for uniform depth of planting, ensures close contact between the seed and soil particles and will help retain soil moisture near the surface. Use a drill with packer wheels or a cultipacker, if possible. Do not till soils subject to compaction when wet.

A preplanting irrigation should be applied as necessary to bring soil moisture to field capacity. Seeding should be done as soon as the soil surface has dried sufficiently to allow use of planting equipment. Planting seed in dry soil and "watering up" often results in soil crusting, salt accumulation and delayed or reduced germination.

D. Seeding Methods

(1)  Equipment. Seedings made with a drill have been consistently superior to those broadcast and covered by other means. Drills give even distribution of seed and should be equipped with depth bands on the furrow openers to control seeding depth. Broadcast seeding requires more seed per acre because of uneven distri​bution and depth of cover. Packer seeders are a refinement of broadcast seeding. The recommended seeding rate for broadcast and packer seeding is 1.5 times the seeding rate recommended for drill seeding.

When a grass-legume mixture is seeded there are several advantages to seeding them in separate rows. It allows a slow-starting legume such as birdsfoot trefoil to be planted with a fast-starting grass such as tall fescue. It lessens seedling competition and the desired ratio of grass-legume mixtures can be maintained longer.

For mixed grass and legume seedings, calibrate the drill to seed one bushel of barley per acre (15 to 16 barley seeds per square foot). Mix the quantity of grass and legume seed for one acre with enough rice hulls to make one bushel in volume. For alternate row seedings using the same drill setting, mix enough grass seed for one acre with enough rice hulls to make one bushel in volume and the legume seed for one acre, mixed with one bushel volume of rice hulls. Put cardboard partitions between each drill outlet. Place grass seed and rice hulls in alternate compartments and legume seed and rice hulls in the remaining com​partments. Drill the seed one-fourth to one half inch deep.

(2)  U. A preparatory crop such as small grain, sorghum or sudan grass leaves an excellent seedbed for drilling seed of forage plants and reduces wind and water erosion to a. minimum. Seed are drilled directly into the stubble.

(3)  Companion Crops. Companion crops are beneficial in areas where sand may blow and cut off or cover emerging seedlings. If small grain companion crops are used, the recommended seeding rate is one-half the rate recommended for grain production and a separate, operation from the forage planting. The companion crop is seeded first and in a different direction. Pasture and hayland seedlings establish rapidly with more vigorous stands when seeded alone. Although companion crops can provide more forage the first year, the density and vigor of the permanent species is generally reduced due to competition for light, moisture and nutrients.

E. Fertilization
Forage seedlings require the same 16 elements considered essential for growth of other green plants. The need for fertilizers and amendments to establish pasture and hayland plantings vary widely due to differences in soil, decomposition of plant residue in the soil, past cropping practices and the composition of the pasture mixtures.

A light application (10 to 20 lbs.) of nitrogen is desirable at seeding time for grass and legume seedings. Pure legume plantings, when properly inoculated, should furnish the nitrogen needs through fixation, but this process does not commence immediately. Most soils contain adequate amounts of trace elements to support growth of young seedlings.

Established legume stands provide their own nitrogen needs through fixation. They are heavy phosphate users. Phosphate does not move once it is placed in the soil. It is recommended to determine soil phosphate available and the need for it in the soil. Generally, apply 250-300 pounds of phosphate per acre prior to seedbed preparation. This. should feed the legume plants up to four years before another application is needed.

Grasses respond to nitrogen fertilizer and applications from 100 to 600 pounds of nitrogen per acre per year are recommended, depending on species and geographic location in the state. High rates are used in the south where the growing season is long. Split applications are recommended to give better seasonal yield distribution. The amount and timing of fertilizer applications should be checked periodically by soil analysis.

F. Irrigation

Frequent, light irrigations are recommended during seedling emergence. Water should be applied slow enough to avoid erosion and excessive runoff, and yet frequent enough to sufficiently moisten the surface soil.

The irrigation system should be planned as part of the complete soil and water conservation plan. The method of applying irrigation water depends on topography; depth, texture and permeability of the soil; quantity and quality of water available; and delivery rate. Sprinkler, border, corrugation and contour ditches are all possible irrigation methods. The method that allows the best control of irrigation water, should be applied' according to crop needs and waterholding capacity of the soil. Moisture should be measured in the soil and water used should be replaced by irriga​tion. The timing of irrigations and the amount to apply should be controlled by the water measurements. Subirrigated areas require special irrigation water management.

Irrigation may not be required in certain portions of Major Land Resource Area D-39 where the annual precipitation exceeds 20 inches or where a water table exists.

G. Weed Control

Competition from weeds can be reduced by good seedbed preparation and planting as soon as possible after tillage. The use of preemergence or postemergence herbicides may be considered. The University of Arizona Cooperative Extension Service should be consulted for herbicide recommend-ations. WARNING!!! Follow label instructions!
H. Management During Establishment

Light, frequent irrigations should continue from time of emergence until roots are at least 6" deep.
Control weeds during establish-ment by timely mowing or use of herbicides. Do not graze pasture during establishment period. Harvest should be made for hay or weed control, leaving stubble heights as defined in Arizona Standards and Specifications for Pasture and Hayland Management.

Delay grazing new stands until most grass seedheads and/or until most legume stems have flowers. For high quality hay, after establishment alfalfa is cut in the one-tenth bloom stage. Later cutting may provide more tonnage of lower quality.

I. Over-Seeding

Bermuda grass produces forage during May-October in southern Arizona and is dormant during the rest of the year. Establishment of cool season forages in Bermuda grass pastures provides forage during periods of low productivity. Annual ryegrass, oats or barley are drill-seeded in mid-September to mid-October and remain until mid-April, when they must be mowed and removed to allow Bermuda grass to emerge.

J. Over-Seeding

Bermuda grass produces forage during May through October in southern Arizona and is dormant during the rest of the year. Establishment of cool season forages in bermuda grass pastures provides forage during periods of low productivity. Annual ryegrass, oats or barley are drill-seeded in mid-September to mid-October. They remain until mid-April when they must be mowed and removed to allow bermuda grass to emerge.

K. Toxic Properties
(1) 
Bloat - Cattle and sheep frequently bloat when they graze pastures that are primarily alfalfa or clover. Bloat may generally be avoided if the forage mixture contains at least 40% grass and a good grazing system is used. When the pasture is primarily alfalfa or clover the bloat problem can be reduced by using the following precautions:

a. 
Feed hay before pasturing so that they don't go on the field hungry

b. 
Do not allow animals to graze following rain or in early mornings when foliage is wet with dew.

A number of products are available that may have bloat preventing properties but, at present, the practical way to reduce bloat is to include a grass in the pasture mixture and follow the best management practices known.

(2)
Nitrate Poisoning - Oat hay containing high levels of nitrates has been a problem in many areas. Nitrate levels in the plants should be ascertained before grazing. Toxic levels in the plant may be expressed as nitrate nitrogen (N03-N) or as potassium nitrate (KN03). Nitrate nitrogen refers to actual nitrogen derived from plant tissue. One per cent KN03 is equal to 10,000 ppm KNO3 or .1385% or .1385 ppm (N03-N).

(c) 
Prussic Acid or HCN Poisoning - Sudangrass, sorghums and sudangrass-sorghum hybrids contain a cyanogenetic glucoside known as d hurrin. Glucosides which yield hydrocyanic acid (prussic acid-HCN) upon hydrolysis are termed cyanogenetic. When the compound d hurrin is intact, it is not toxic and there is little HCN found in healthy, growing plants. Hydrolysis is brought about by enzymatic action in the plant or animal. Ruminant animals are more susceptible because of enzymatic breakdown in the rumen.

Death from eating a lethal dose of forage occurs in 15 minutes to a few hours. The minimum lethal dose is 1 mg. per pound of animal; that is, a 1,000 pound cow may be killed with 1,000 mg. of HCN. Thus, if a 1,000 pound cow ate 11 pounds of dry forage containing 20 mg. per 100 gm dry matter, it would have ingested a lethal dose.

The danger from HCN can be reduced by:

1.   Choosing varieties with low HCN

2.   Defer grazing until sudangrass is at least 18 inches tall 
3.   Supply plants with adequate moisture to avoid stress 
4.    Do not graze immediately following frost.

d.
Other dangers.  Spoiled sweet clover that contains a high coumarin content may cause bleeding in livestock. When hay containing dicoumarol is fed, the clotting power of the blood is reduced and animals may bleed to death from slight wounds. Therefore, spoiled sweet clover forage should not be fed to livestock.
5.
special Requirements

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

Other Requirements

     
6.
Required Attachments

 FORMCHECKBOX 
  Plan Map showing location

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

Drawings, No.      
7.
Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Water Quality Considerations

 FORMCHECKBOX 
  Other      
8.
Operation & Maintenance

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

GENERAL RECOMMENDATIONS

 FORMCHECKBOX 
 Control weeds until the planting is thoroughly established.

 FORMCHECKBOX 
 Do not graze until the planting is thoroughly established.

 FORMCHECKBOX 
 Monitor growth of seedlings or sprigs for water stress.  Alleviate stress through weed control and timely irrigation.
 FORMCHECKBOX 
 Monitor for insect or disease damage and control these when an infestation threatens the stand survival.

Specific Recommendations For Your Installation


TABLE #1
SPECIES RECOMMENDATION BY MLRA IN ARIZONA
	Common Name
Scientific Name
MLRA's
	MLRA’s Adapted

	Grasses
	30
	31
	35
	36
	37
	39
	40
	41

	Barley 
 
Hordium vulgare
	x
	x
	x
	x
	x
	x
	x
	

	Bermudagrass
Cynodon dactylon

common (NK-37) (seed)

Callie (stolons)

Coast Cross I (stolons)
	x

x

x
	x

x

x
	
	
	
	
	x
	x

	Bluegrass, Kentucky
Poa pratensis

Merion
	
	
	
	x
	x
	x
	
	

	Bromegrass, smooth
Bromus inermis

Lincoln

Achenback

Lancaster

Southland
	
	
	x

x

x

x
	x

x

x

x
	x

x

x

x
	x

x

x

x
	
	x

x

x

	Canarygrass, reed
Phalaris arundinacea

Ioreed
	
	
	
	x
	x
	x
	
	

	Fescuegrass, tall
Festuca arundinacea

alta

fawn
	x
	x
	x

x
	x

x
	x

x
	x

x
	x
	x

x

	Foxtail, creeping meadow Alopecurus arundinacea

Garrison
	
	
	x
	
	x
	x
	
	

	Lovegrass
Eragrostis lehmanniana

X E. trichophora

Cochise

weeping
Eragrostis curvula
	x
	x
	x
	x
	x
	x
	x

x
	

	Orchardgrass
Dactylis glomerata

Latar

Potomac
	
	
	x

x
	x

x
	x

x
	x

x
	
	

	Oats 

Avena sativa
	x
	x
	x
	x
	
	x
	x
	

	Panicgrass
Panicum antidotales

blue panic, A-130
	x
	x
	
	
	
	
	x
	x

	Ryegrass
Lolium multiflorum

common
	x
	x
	x
	x
	x
	
	x
	x

	Wheatgrass, intermediate Agropyron intermedium

Amur

Greenar

Tegmar
	
	
	x

x

x
	x

x

x
	x

x

x
	x

x

x


	
	

	Wheatgrass, pubescent.
Agropyron trichophorum

Luna

Topar


	
	
	x

x
	x
x
	x

x
	x
x
	
	

	Wheatgrass, tall
Agropyron elongatum

Jose

Alkar

Largo


	
	
	x

x

x
	x

x

x
	x

x

x
	x

x

x
	
	

	Wheatgrass, western
Agropyron smithii

Arri ba


	
	
	x
	x
	x
	x
	
	


	Common Name
Scientific Name
MLRA's
	MLRA’s Adapted

	
	30
	31
	35
	36
	37
	39
	40
	41

	Legumes

	Alfalfa 1/
Medicago sativa


	x
	x
	x
	x
	x
	x
	x
	x

	Clover, white
Trifolium repens

Ladino

Pilgrim

Merit


	
	
	x

x

x
	x

x

x
	x

x

x
	x

x

x
	
	x

x

x



	Clover, sweet

sour clover
Melilotus indica

Hubam
Melilotus abla annua

Madrid
Melilotus-officinales

white clover
Melilotus alba


	
	
	x

x

x

x
	x

x

x

x
	x

x

x

x
	x

x

x

x
	x

x

x

x
	x

x

x

x


	Milkvetch, cicer
Astragalus cicer

Lutana

Monarch


	
	
	X

X
	X

X
	X

X
	X

x
	
	

	Trefoil

narrowleaf
Lotus tenius

birdsfoot

Lotus corniculatus
	
	
	X

X
	X

X
	X

X
	X

X
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� Use University of Arizona, Agronomy Agro-files for recommendations.
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