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Natural Resources Conservation Service

Conservation Practice Standard

pasture and hay planting

 (Acre)

Code 512

DEFINITION

Establishing native or introduced forage species.

PURPOSES

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

· Establish adapted and compatible species, varieties, or cultivars.

· Improve or maintain livestock nutrition and/or health.

· Extend the length of the grazing season.

· Provide emergency forage production.

· Reduce soil erosion by wind and/or water.

CONDITIONS WHERE PRACTICE APPLIES

This practice may be applied on cropland, hayland, pastureland, and other agricultural lands where forage production is feasible and desired.

CRITERIA

General criteria applicable to all of the purposes stated above.

Plant species and their cultivars shall be selected based upon:

· Climatic conditions, such as annual rainfall, length of growing season, temperature extremes, and the USDA Plant Hardiness Zones.

· Soil condition and landscape position attributes such as pH, available water holding capacity, inherent fertility, aspect, drainage class, and incidence of flooding and ponding.

· Plant resistance to disease and insects common to the site or location.

· Plant compatibility with other forage species and their selected cultivar(s) in rate of establishment, maturity, and growth habit when seeded together as a forage mixture.

· Growth habit and intended level of management.

Specified seeding/plant material rates, seeding depth, area of adaptation, and date of planting shall be consistent with guidance documented in Table 1. Forage Crops Commonly Grown for Pasture and Hay Production in Georgia.  

Seeding rates will be calculated on a pure live seed (PLS) or percent germination basis as indicated.  See Additional Information, page 3.

Provide a firm, weed-free seedbed that ensures seed will contact soil uniformly, and that facilitates seedling emergence, and provides a medium that does not restrict or allow roots to become dry.

Use conservation and no-till planting methods to establish forage plants on land subject to erosion, and/or to conserve moisture and organic matter present in the soil.

Apply all plant nutrients according to a Nutrient Management Plan.

When planting legumes, correct soil pH deficiencies 6 months to 1 year in advance of the planned planting date.  Maintain recommended soil pH levels.

Legume seed shall be inoculated with the proper, viable rhizobia before planting.

Annual nitrogen application rates higher than 50 – 75 pounds actual N per acre may reduce legume stands in grass-legume mixtures.

Longevity of legumes in grass pastures is enhanced by monitoring grazing height to reduce competition between grasses and legumes, and by allowing reseeding legumes to reach reproductive maturity.  Replant legumes when they comprise <15% of an intended mixture.

All seed and planting materials shall be labeled and meet or exceed Georgia seed quality law standards for germination, purity and noxious weed seed limitations.  

Pesticides may be needed to adequately establish some forages.  The University of Georgia Cooperative Extension Service publishes recommendations for applying pesticides.  Individual and tank mixtures of the pesticides recommended are approved at the time of publication; however, these recommendations may be discontinued at any time.  County Extension Agents are kept current on approved pesticides.  Contact your local Cooperative Extension Service office for the most current recommendations, and if there is any question about the kind, rate, or proper use of a pesticide.

Additional criteria for improving or maintaining livestock nutrition and/or health.

Forage species must be capable of meeting the desired level of nutrition for the kind and class of livestock to be fed.

Additional criteria for extending the grazing season.

Forage species selected for establishment shall fulfill a recognized dietary deficiency within the yearlong forage management program.  For example, mixing tall fescue and common bermudagrass can provide yearlong grazing where adapted.  See Additional Information (page 3) for commonly used mixtures.

Overseeding warm-season perennial grasses with cool-season annual grasses and legumes can provide high quality grazing in late winter and spring.  Accumulation of dense growth of cool-season annuals, such as annual ryegrass, may delay normal development of warm-season forage plants.  Harvest excess growth of cool-season annuals for hay to reduce competition with warm-season forages.

Overseeding is usually more successful on bermudagrass and dallisgrass than bahiagrass.  Overseeding failures may be caused by: 1) failure to remove excess growth of the summer crop before planting winter annuals, 2) failure to establish good seed to soil contact, and/or 3) lack of adequate soil fertility and moisture.

Mixed stands of cool-season perennial grasses and legumes provide high quality grazing in late winter and spring; and can help offset negative effects of endophyte-infected tall fescue on livestock.

Criteria for providing emergency forage production.

Select plants that will produce forage for use during periods when other on-farm forage is unavailable to meet livestock needs.

Criteria for reducing erosion by wind and/or water.

Plants shall have the ability to provide adequate ground cover, canopy cover, and root mass to retard surface runoff and wind either alone or in combination with other forage species when site conditions require erosion protection.

CONSIDERATIONS

Prescribed Burning, Prescribed Grazing, Forage Harvest Management, Nutrient Management, Pest Management, and Wildlife Upland Habitat Management practices may be used in combination with Pasture and Hay Planting.

Use of a cultipacker to ensure good seed to soil contact is critical when establishing news stands on a prepared seedbed.

Where wildlife management is an objective, the food and cover value of the planting can be enhanced by using an approved habitat evaluation procedure to aid in selecting plant species and providing for other habitat requirements necessary to achieve the objective.  Refer to Georgia Wildlife Habitat Evaluation for Resource Management Systems –  Pastureland Habitat Index. Contact the NRCS Biologist for assistance.

Forage species planted in mixture should exhibit similar palatability to one another to avoid spot or selective grazing.

PLANS AND SPECIFICATIONS

Specifications for the establishment of pasture and hay plantings shall be 

prepared for each site or management unit according to the Criteria, Considerations, Table 1. “Forage Crops Commonly Grown for Pasture and Hay Production in Georgia”, and Operations and Maintenance described in this standard; and shall be recorded on specification sheets, job sheets, in narrative statements in the conservation plan, or other acceptable documentation.

OPERATION AND MAINTENANCE

Growth of seedlings or sprigs shall be monitored for water stress.  Water stress may require reducing weeds, early harvest of any companion crops, irrigating when possible, or replanting failed stands, depending on the severity of drought.

Invasion by undesirable plants shall be controlled by cutting, using a selective herbicide, or by grazing management by manipulating livestock stocking rates, density, and duration of grazing. 

Additional Information

Pure Live Seed (PLS) – The percentage of pure live seed is used as an indicator of seed quality.  It is often used in connection with seeding rate recommendations for species which typically have relatively low germination rates and/or frequently contain a substantial quantity of inert material.  Pure live seed can be calculated if purity and germination are known.  

Example – Assume a bag of seed has a purity of 97.5% and that the germination is 70%.  PLS is determined by multiplying the purity by the germination and dividing the product by 100.  In this example PLS is calculated as: 

(97.5 x 70) ( 100 = 68.25%

In order to calculate the amount of seed needed per acre, the PLS recommended seeding rate should be divided by the calculated PLS percentage and multiplied by 100.  If the PLS recommended seeding rate is 10 lb. of PLS/A and the calculated PLS percentage is 68.25, the amount of seed that should be planted per acre is

(10 ( 68.25) x 100 = 14.65 lb.

14.64 lb. of the material taken from the bag needs to be planted in order to achieve the 10 lb PLS/A recommended seeding rate.

Common Planting Mixtures – 

Arrowleaf or crimson clover with bahiagrass, bermudagrass, tall fescue

Red or white clover or birdsfoot trefoil with orchardgrass, tall fescue

Subterranean clover or vetches with bermudagrass

Small grains with bermudagrass, orchardgrass, sericea lespedeza, tall fescue

Ryegrass with bermudagrass
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Table 1. Forage Crops Commonly Grown for Pasture and Hay Production in Georgia

Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Warm-season Perennial Grasses







Bahiagrass

¼ - ½
--
Mar – Apr
Mar – Apr
Adapted to sandy soils; tolerates drought and poor drainage; best planting results are achieved using a no-till sod drill on  prepared ground

· Argentine, Pensacola
25






· Tifton 9
5 – 8 






Bermudagrass – common (hulled)
5 – 10
0 - ½
--
Apr – Jun
Mar – Jun
Adapted to sandy soils; tolerates drought; responds to nitrogen; potassium is important for survival and production

Bermudagrass - hybrid


Mar – Apr
Feb – Apr
Jan – Apr
Adapted to sandy soils; tolerates drought; responds to nitrogen; potassium is important for survival and production; sprig through July if under irrigation

· Sprigged in rows
20 bu/ac
Leave upper 2” exposed





· Sprigs broadcast
25 – 40 bu/ac
Covered





· Sprigs no-tilled
20 – 25  bu/ac
Leave upper 2” exposed





Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Big bluestem1
6 – 10 PLS2
¼ - ½ 
Apr – May 
--
--
Drought tolerant; requires rotational stocking; slow to establish

Dallisgrass
10 – 15 PLS2
¼ - ½
--
Mar – Apr
Mar – Apr
Adapted to clay and loam soils with good summer moisture

Eastern gamagrass1
15 – 20
½ - ¾
May – Jun
May – Jun
Apr – May
Requires rotational stocking; slow to establish

Johnsongrass

½ - 1
--
Apr
Apr
Adapted to clay soils; drought tolerant; rotational stocking required; can become a serious pest in adjacent cropland

· Broadcast
20 – 30






· Drilled
10 – 15






Switchgrass1
4 – 6 PLS2
¼ - ½
Apr – May
Apr – May
Apr – May
Drought tolerant; tolerates poorly drained soils; requires rotational stocking

Warm-season Annual Grasses







Browntop millet

½ - 1
May – Aug
May – Aug
May – Aug
Tolerant of soil acidity; less productive than pearl millet or sorghum-sudan hybrids

· Broadcast
25 – 30






· Drilled
15 – 20






Foxtail millet

¼ - ½
May – Jul
May – Jul
May – Jul
Fairly drought tolerant; less productive than pearl millet or sorghum-sudan hybrids; not recommended for horse hay

· Broadcast
20 – 30






· Drilled
15 – 20






Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Pearl millet

0 – ½
Apr – Jun 
Apr – Jun 
Apr – Jun 
Best adapted on sandy soils, tolerant of drought and soil acidity; nitrate accumulation can cause toxicity; requires high stocking rate, preferably with rotational stocking

· Broadcast
25 – 30






· Drilled
12 – 15






Sorghum

1 – 2
May – Jun
May – Jun
May – Jun
Very drought tolerant; not tolerant of highly acid soils; nitrate accumulation or prussic acid can cause toxicity 

· Broadcast
15 – 20






· Drilled in wide rows
4 – 6






Sorghum-sudan hybrids & Sudangrass

½ - 1
May – Jun
May – Jun
May – Jun
Very drought tolerant; not tolerant of highly acid soils; requires high stocking rate, preferably with rotational stocking

· Broadcast
30 – 35






· Drilled
20 – 25






Cool-season Perennial Grasses







Orchardgrass

½ - 1 ½
Sep
Sep
--
Less tolerant of drought and poor drainage than tall fescue; requires moderate stocking

· Broadcast
20 – 30






· Drilled
15 – 20






Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Tall fescue

¼ - ½
Sep – Oct or Mar – Apr
Sep – Oct
Oct – Nov


Adapted to clay and loam soils; Endophyte-infected varieties tolerate drought; endophyte-free varieties result in superior gain but require higher level of management; novel endophyte fescue has good survival without toxic effects; to establish in the Coastal Plain plant endophyte- infected ‘Georgia 5’, use low stocking rates, and do not allow summer grazing; causes reproduction problems with mares 

· Broadcast
20 – 25






· Drilled
15 – 20






Cool-season Annual Grasses







Prairiegrass (Matua bromegrass)
25 – 30
0 – ¼ 
Sep
Sep
--
Short-lived perennial or reseeding annual; establishes quickly; drought tolerant; high fertility required; rotational stocking required

Ryegrass

0 – ½
Sep – Oct
Sep – Oct
Sep – Nov
Tolerates wet, poorly drained soil; usually seeded with a small grain; tolerates close continuous grazing

· Planted alone
20 – 30






· Planted in mixtures
10 – 15






Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Small grains (rye, oats, wheat, barley, triticale)

1 – 2
Sep – Oct
Sep – Oct
Sep – Nov
Rye is more tolerant of soil acidity than wheat or oats; Oats is cold sensitive and  subject to winterkill; responsive to N and require adequate P & K; overseed into warm- or cool-season perennial grass pastures

· Planted alone
90 – 120






· Planted in mixtures
60 – 90






Warm-season Perennial Legumes







Perennial peanut
60 – 80 bu/ac rhizomes
2 – 4 
--
--
Dec - Mar
Adapted to well-drained, sandy soils in lower half of Coastal Plain (Tift County and south); high nutritive quality; very slow to establish; do not graze during first establishment year; will not tolerate poor drainage; low fertility requirement; calcium applications are necessary; do not cut for hay within 5 – 6 weeks of killing frost

Sericea lespedeza
30 – 40 
¼ - ½ 
Mar – May 
Mar – May 
Mar – Apr 
Drought tolerant; best on clay or loam soils; tolerant of soil acidity and low fertility; tannin content reduces digestibility; select low-tannin varieties; slow to establish 

Forage Crop
Seeding Rate (lb/A)
Seeding Depth

 (in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Warm-season Annual Legumes







Annual lespedeza







High nutritive quality; tolerant of soil acidity and low soil phosphorus; competes poorly under high fertility

· Korean
25 – 30 
¼ - ½ 
Feb – Mar 
Feb – Mar 
--


· Striate
30 – 35 
¼ - ½ 
Feb – Mar 
Feb – Mar 
Feb – Mar 


Cowpea

1 – 3 
May – Jun 
May – Jun 
May – Jun 
Needs good drainage; tolerant of 

Drought; low fertility and soil acidity

· Planted in rows
30 – 40 






· Broadcast
100 – 120 






Soybean
60 – 100 
1 – 3 
May
May
May
Adapted to well-drained soils; drought tolerant; short grazing season

Velvetbean
30
1 – 2 
--
--
Apr – May 
Adapted to sandy soils; tolerant of soil acidity and low fertility

Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Cool-season Perennial Legumes







Alfalfa
12 – 25 
¼ - ½ 
Aug – Sep or Feb - Apr
Sep – Oct or Feb - Apr
Oct – Nov  
Requires well-drained soil with pH 6.5+; drought tolerant; supply potassium, phosphorus, sulfur & boron; rotationally graze hay type varieties; control alfalfa weevils

Birdsfoot trefoil
4 – 6 
0 – ¼ 
Sep 
-- 
--
Non-bloating; adapted to well-drained soils; tolerates drought and moderate soil acidity; in mixtures with tall fescue & orchardgrass; allow natural reseeding

Red clover

¼ - ½ 
Sep – Oct or Feb – Mar 


Sep – Oct or Feb – Mar 
Oct – Nov  
Short-lived; long growing season; fairly tolerant of drought; overseed into cool-season perennial grass sods in Oct – Nov or Feb – Mar; acts as an annual in the Coastal Plain

· Broadcast
12 – 15 






· Drilled
6 – 8 






Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


White or Ladino clover
2 – 3
0 – ¼ 
Sep – Oct 
Sep – Oct 
Oct – Nov  

adapted only on wet flatwood soils with a high water table
High quality grazing; bloat can be a problem; tolerant of moderate soil acidity and wet soils; survives under drought conditions; in mixtures with cool-season perennial grasses; overseed into cool-season perennial grass sods in Oct – Nov or Feb – Mar

Cool-season Annual Legumes







Arrowleaf clover
5 – 10 
0 – ½ 
--
Sep – Nov 
Sep – Nov 
Plant only scarified seed; can be planted earlier than crimson clover; reseeds well; not tolerant of soil acidity or low fertility; in mixtures with perennial grasses

Ball clover
2 – 3
0 – ¼ 
--
Sep – Oct
Sep – Oct 
Good natural reseeder; adapted to loam & clay soils; tolerant of poor drainage; bloat can be a problem; tolerates heavy grazing

Caleypea
50 – 55 
½ - 1 
--
Sep – Oct
Sep – Oct 
Plant scarified seed; good natural reseeder; adapted to clay & loam soils; does well on wet, acid soils; seed are mildly toxic to livestock

Forage Crop
Seeding Rate (lb/A)
Seeding Depth 

(in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Crimson clover
20 – 30 
¼ - ½ 
--
Aug – Oct 
Aug – Oct 
Not tolerant of poorly drained soils; tolerant of soil acidity; more productive under low temperatures than most clovers; in mixtures with perennial grasses at 10 lb. seed/A

Rose clover
15 – 20  
¼ - ½ 
--
Sep – Oct 
Sep – Oct 
Good natural reseeder if livestock removed by mid-April; tolerant of drought & low soil fertility; adapted to soil pH 6 – 7 

Subterranean clover
10 – 20 
¼ - ½ 
-- 
Sep – Oct 
Sep – Oct 
Adapted to well-drained soils; lower yielding than crimson or arrowleaf clover; supply adequate phosphorus & potassium; tolerant of soil acidity, close continuous stocking, & shade; overseed into bermudagrass

Forage Crop
Seeding Rate (lb/A)
Seeding Depth

 (in.)
Planting Date
Remarks




Mountains
Piedmont
Coastal


Vetch

1 – 2 



Requires well-drained soil; high phosphorus requirement; tolerant of soil acidity; do not graze until plants are at least 6” tall; plant small grain at 60 lb/A as companion crop; overseed into bermudagrass 

· Common
30 – 40 

--
--
Sep – Oct 


· Hairy & bigflower
20 – 25 

Sep – Oct 
Sep – Oct 
Sep – Oct 


Winter Pea
30 – 40 
1 – 2 
Sep – Oct 
Sep – Oct 
Sep – Oct 
Adapted to well-drained loam or sandy loam soils; seed at 20 – 30 lb/A if planted with a small grain; does not tolerate highly acid soils; suited for use as silage or green manure

1 Native warm-season grasses such as big bluestem, eastern gamagrass and switchgrass should be established on a well prepared seedbed; no-till planting of these grasses is not recommended.

2 Pure Live Seed

Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.
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