Surface Stabilization

Permanent Seeding (PS)

Practice Description
Permanent seeding is the establishment of perennial vegetation on disturbed areas from
seed. Permanent vegetation provides economical long-term erosion control and helps
prevent sediment from leaving the site. This practice is used when vegetation is desired
and appropriate to permanently stabilize the soil.

Planning Considerations
The advantages of seeding over other means of establishing plants include the smaller
initial cost, lower labor input, and greater flexibility of method.

Disadvantages of seeding include potential for erosion during the establishment stage,
seasonal limitations on suitable seeding dates, and weather-related problems such as
droughts.

The probability of successful plant establishment can be maximized through good
planning. The selection of plants for permanent vegetation must be site specific. Factors
that should be considered are types of soils, climate, establishment rate, and management
requirements of the vegetation. Other factors that may be important are wear, mowing
tolerance, and salt tolerance of vegetation.

Plant selection for permanent vegetation should be based on plant characteristics, site and
soil conditions, time of year of planting, method of planting, and the intended use of the
vegetated area. Climate factors can vary widely in Mississippi. Important plant attributes
are discussed in Vegetation Establishment for Erosion and Sediment Control in Chapter
2.
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Plant selection may include companion plants to provide quick cover on difficult sites,
late seedings, or where the desired permanent cover may be slow to establish. Annuals
are usually used for companion plants and should be selected carefully to prevent using a
species that provide so much competition that it prevents the establishment of the desired
species.

Seeding properly carried out within the optimum dates has a higher probability of
success. It is also possible to have satisfactory establishment when seeding outside these
dates. However, as plantings are deviated from the optimum dates, the probability of
failure increases rapidly. Seeding dates should be taken into account in scheduling land-
disturbing activities.

Site quality impacts both short-term and long-term plant success. Sites that have
compacted soils, soils that are shallow to rock, or have textures that are too clayey or too
sandy should be modified whenever practical to improve the potential for plant growth
and long-term cover success.

The operation of equipment is restricted on slopes steeper than 3:1, severely limiting the
quality of the seedbed that can be prepared. Provisions for establishment of vegetation on
steep slopes can be made during final grading. In construction of fill slopes, for example,
the last 4-6” might not be compacted. A loose, rough seedbed with irregularities that hold
seeds and lime and fertilizer is essential for hydroseeding. Cut slopes should be
roughened (see Land Grading Practice).

Proper mulching is critical to protect against erosion on steep slopes. When using straw,
anchor with netting. On slopes steeper than 2:1, jute, excelsior, or synthetic matting may
be required.

The use of irrigation (temporary or permanent) will greatly improve the success of
vegetation establishment.

Design Criteria and Installation

Scheduling

Prior to start of construction, plant materials, seeding rates and planting dates should be
specified by a qualified design professional. Plans and specifications should be referred
to by field personnel throughout the installation process.

Permanent seeding should be done during the specified planting period whenever
possible. When sites are only available for planting outside of the recommended planting
period, either an out-of-season permanent seeding, a temporary seeding, mulching or
chemical stabilization will be more appropriate than leaving the surface bare for an
extended period. If lime and fertilizer application rates are not specified, take soil
samples during final grading from the top 6” in each area to be seeded. Submit samples
to a soil testing laboratory for lime and fertilizer recommendations.

The schedule for work at the site should consider the recommended planting period and
whenever practical, the site work should accommodate seeding during the recommended
planting period.
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Plant Selection
Select plants that can be expected to meet planting objectives. To simplify plant
selection, use Figure PS-1 Geographical Areas for Species Adaptation and Table PS-1,
Commonly Used Plants for Permanent Cover. Mixtures commonly specified by the
Mississippi Department of Transportation are an appropriate alternative for plantings on
rights-of-ways. Additional information related to plantings in Mississippi is found in
Chapter 2 under the section Vegetation for Erosion and Sediment Control.

The plants used for temporary vegetation may be used for companion plants provided the
seeding rate is reduced by one half. See the Temporary Seeding Practice for additional
information on establishing temporary vegetation. Ryegrass or other highly competitive
plants should not be used as a companion plant.
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Table PS-1  Commonly Used Plants for Permanent Cover with Seeding Rates and Dates

Species Seeding Planting Desired Fertilization Method of Zone of Native /
Rates/Ac Time pH Rate/Acre Establish-  Adaptability Introduced
Range ment
Introduced
15 lbs. 3/1-7/15 * Potential
g::‘:&z: alone 9/1 — 6.0-7.0 16:?_(1) ét_)183 Seed or sod All for
10lbs. mix 11/30 Invasive-
ness
40 Ibs. 3/1-7/15
Bahia alone 91— 60-70  D90% Seed Cenratand  ntroduced
30 Ibs. mix 11/30
40 Ibs.
91— 600 Ibs. North and .
Fescue alone ' 11/30 6.0-7.0 13-13-13 Seed Central Native
30 Ibs. mix
Saint 600 Ibs. Central and .
Augustine -- 31-715 6.0-7.0 13-13-13 Sod only South Native
4 Ibs. 600 Ibs
Centipede alone 3M1-715 6.0-7.0 ; Seed or sod All Introduced
. 13-13-13
2.5 Ibs mix
15 lbs.
Carpet alone  311-715 60-70  900M0S  goedorsod Al Native
Grass . 13-13-13
10 Ibs. mix
Zoysia 600 Ibs.
Grass - 3M1-715 6.0-7.0 13-13-13 Sod only All Introduced
Creeping 30 Ibs.
alone 9/1 — 600 Ibs. .
Red 22 5 Ibs. 11/30 6.0-7.0 13-13-13 Seed All Native
Fescue .
mix
. 10 lbs.
Weeping alone  31-715 60-70  000bs. Seed Al Introduced
Lovegrass . 13-13-13
5 Ibs. mix
. 90 Ibs. 91 - 600 Ibs .
Wheat alone 11/30 6.0-7.0 13-13-13 Seed All Native
. 9/1 - 600 lbs .
Ryegrass 30 Ibs. 11/30 6.0-7.0 13-13-13 Seed All Native
*White 9/1 - 400 Ibs
Clover 5 Ibs. 11/30 6.0-7.0 6-24-24 Seed All Introduced
*Crimson 9/1 — 400 Ibs
Clover 15 Ibs. 11/30 6.0-7.0 6-24-24 Seed All Introduced
., 3/1-7/15
Sericea 40 Ibs. 91-  60-70  A00lbs. Seed Al Introduced
Lespedeza 13-13-13
11/30
*Hairy 91 - 400 lbs
Vetch 30 Ibs. 11/30 6.0-7.0 6-24-24 Seed All Introduced
. 40 Ibs.
Browntop alone  4/1-8/30 6.0-7.0 600 Ibs Seed Al Introduced
Millet . 13-13-13
15 Ibs. mix

* Note on Annuals: For permanent seeding, annuals can only be used in a mixture with
perennials.
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Seedbed Requirements
Establishment of vegetation should not be attempted on sites that are unsuitable due to
compaction or inappropriate soil texture, poor drainage, concentrated overland flow, or
steepness of slope until measures have been completed to correct these problems. To
maintain a good stand of vegetation, the soil must meet certain minimum requirements as
a growth medium. A good growth medium should have these attributes:

Sufficient pore space to permit root penetration.

e Enough fine-grained soil material (silt and clay) to maintain adequate
moisture and nutrient supply.

e Sufficient depth of soil to provide an adequate root zone. The depth to rock
or impermeable layers such as hardpans should be 12" or more, except on
slopes steeper than 2:1 where topsoiling is not feasible.

e A favorable pH range for plant growth, usually 6.0-6.5.

Sufficient nutrients (nitrogen, phosphorus and potassium) for initial plant
establishment.

e Freedom from large roots, branches, stones, or large clods. Clods and stones
may be left on slopes steeper than 3:1 if they are to be hydroseeded.

If any of the above attributes are not met; i.e., if the existing soil is too dense, coarse,
shallow or acidic to foster vegetation — chiseling, topsoil, or special amendments should
be used to improve soil conditions. The soil conditioners described below may be
beneficial or topsoil may be applied (for guidance on topsoiling see Topsoiling Practice).
These amendments should only be necessary where soils have limitations that make them
poor for plant growth or for turf establishment.

e Peat-appropriate types are sphagnum moss peat, reed-sedge peat, or peat
humus, all from fresh-water sources. Peat should be shredded and
conditioned in storage piles for at least 6 months after excavation.

e Sand-should be clean and free of toxic materials.

e Vermiculite-use horticultural grade.

e Rotted manure-use stable or cattle manure not containing undue amounts of
straw or other bedding materials.

e Thoroughly rotted sawdust-should be free of stones and debris. Add 6 Ibs of
nitrogen to each cubic yard.

Soil Amendments

Liming Materials
Lime (Agricultural limestone) should have a neutralizing value of not less than 90
percent calcium carbonate equivalent and 90 percent will pass through a 10-mesh sieve
and 50 percent will pass through a 60-mesh sieve.

Selma chalk should have a neutralizing value of not less than 80-percent calcium
carbonate equivalent and 90 percent will pass through a 10-mesh sieve.

Other liming materials that may be selected should be provided in amounts that provide
equal value to the criteria listed for agricultural lime or be used in combination with
agricultural limestone or Selma chalk to provide equivalent values to agricultural
limestone.
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Plant Nutrients
Commercial grade fertilizers that comply with current Mississippi Fertilizer Laws should
be used to supply nutrients required to establish vegetation.

Rates of Soil Amendments
Lime and fertilizer needs should be determined by soil tests. Soil testing is performed by
the Mississippi State University Extension Service Soil Testing Laboratory and provides
recommendations based on field tests on Mississippi soils. The local county Cooperative
Extension Service can provide information on obtaining soil tests. Commercial
laboratories that make recommendations based on soil analysis may be used.

When soil tests are not available, use the following rates for application of soil
amendments.

Lime (Agricultural Limestone or Equivalent — see Liming Materials)
Sandy soils: Use 1 ton/acre (exception on sandy soils — if the cover will be tall fescue and
clover use 2 tons/acre).

Clayey soils: 2 tons/acre.
(Do not apply lime to alkaline soils).

Fertilizer
Grasses alone: Use 400 Ibs/acre of 8-24-24 or the equivalent. Apply 30 Ibs of additional
nitrogen when grass has emerged and begun growth (approximately 0.81bs/1000 ft*).

Grass-legume mixtures: Use 800 to 1200 Ibs/acre of 5-10-10 or the equivalent.
Legumes Alone: Use 800 to 1200 Ibs/acre of 0-10-10 or the equivalent.

Note: Fertilizer can be blended to meet exact fertilizer recommendations. Take soil test
recommendations to local fertilizer dealer for bulk fertilizer blends. This may be more
economical than bagged fertilizer.

Application of Soil Amendments
Apply lime and fertilizer evenly and incorporate into the top 6” of soil by disking,
chiseling, or other suitable means during seedbed preparation. Operate machinery on the
contour.

Seedbed Preparation
Install necessary sediment-control practices before seedbed preparation and complete
grading according to the approved plan.

Grade and loosen the soil to a smooth, firm surface to enhance rooting of seedlings and
reducing rill erosion. Break up large clods and loosen compacted, hard, or crusted-soil
surfaces with a disk, ripper, chisel, harrow or other tillage equipment. Avoid preparing
the seedbed under excessively wet conditions. Operate the equipment on the contour.
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For broadcast seeding and drilling, tillage, as a minimum, should adequately loosen the
soil to a depth of at least 6”, alleviate compaction, and smooth and firm the soil for the
proper placement of seed.

For no-till drilling, the soil surface does not need to be loosened unless the site has
surface compaction.

Incorporate lime and fertilizer to a depth of at least 6” with a disk or rotary tiller on
slopes of up to 3:1. On steeper slopes, lime and fertilizer may be applied to the surface
without incorporation. Lime and fertilizer may be applied through hydroseeding
equipment; however, fertilizer should not be added to the seed mixture during
hydroseeding. Lime may be added with the seed mixture.

Planting Methods
Seeding
Use certified seed for permanent seeding whenever possible. Certified seed is inspected
by the Mississippi Crop Improvement Association to meet high quality standards and will
be tagged with a “Certified Seed” tag. (Note: all seed sold in Mississippi is required by
law to be tagged to identify seed purity, germination, and presence of weed seeds. Seed
must meet state standards for content of noxious weeds.)

Seeding dates are determined using Figure PS-1 and Table PS-1.

Inoculate legume seed with the Rhizobium bacteria appropriate to the species of legume.
Details of legume inoculation are located in Chapter 2 in the part on Vegetation for
Erosion and Sediment Control under Inoculation of Legumes.

Seed should be uniformly planted with a cyclone seeder, a drill seeder, a cultipacker
seeder, or by hand on a fresh, firm, friable seedbed. If the seedbed has been sealed by
rainfall, it should be disked so the seed will be sown into a freshly prepared seedbed.

When using broadcast-seeding methods, subdivide the area into workable sections and
determine the amount of seed needed for each section. Apply one-half the seed while
moving back and forth across the area, making a uniform pattern; then apply the second
half in the same way, but moving at right angles to the first pass.

Cover broadcast seed by raking or chain dragging; then firm the surface with a roller or
cultipacker to provide good seed contact. Small grains should be planted no more than 1”
deep and grasses and legume seed no more than }%" deep.

Hydroseeding
Surface roughening is particularly important when hydroseeding, as a roughened slope
will provide some natural coverage for lime, fertilizer, and seed. The surface should not
be compacted or smooth. Fine seedbed preparation is not necessary for hydroseeding
operations; large clods, stones, and irregularities provide cavities in which seeds can
lodge.

Mix seed, inoculant if required, and a seed carrier with water and apply as a slurry

uniformly over the area to be treated. The seed carrier should be a cellulose fiber, natural
wood fiber or other approved fiber mulch material which is dyed an appropriate color to
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facilitate uniform application of seed. Use the correct legume inoculant at 4 times the
recommended rate when adding inoculant to a hydroseeder slurry. The mixture should be
applied within one hour after mixing to reduce damage to seed.

Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts
may damage seed and reduce germination and seedling vigor.

Fertilizer may be applied with a hydroseeder as a separate operation after seedlings are
established.

Agricultural lime is usually applied as a separate operation and spread in dry form. It is
not normally applied with a hydraulic seeder because it is abrasive and, also, may clog
the system. On the other hand, liquid lime is applied with a hydraulic seeder but because
of cost is used primarily to provide quick action for benefit of plants during their seedling
stage with the bulk of liming needs to be provided by agricultural lime. Dry lime may be
applied with the fertilizer mixture.

Sprigging
Hybrid Bermuda grass cannot be grown from seed and must be planted vegetatively.
Vegetative methods of establishing common and hybrid Bermuda grass, centipede grass
and zoysia include sodding, plugging and sprigging (see Sodding Practice).

When sprigs are planted with a sprigging machine, furrows should be 4-6" deep and 2
feet apart. Place sprigs no farther than 2 feet apart in the row and so that at least one
rooting node is in the furrow.

Broadcasting of sprigs is not recommended as the practice requires additional vegetative
material and is an unreliable method of planting. Hand planting of sprigs is
recommended instead with furrows 4-6" deep and 2 feet apart. Place sprigs no farther
than 2 feet apart in the row and so that at least one rooting node is in the furrow.

Mulching
The use of mulch provides instant cover and helps ensure establishment of vegetation
under normal conditions and is essential to seeding success under harsh site conditions
(see Mulching Practice). Harsh site conditions include slopes steeper than 3:1 and
adverse soils (shallow, rocky, or high in clay or sand). Areas with concentrated flow
should be treated differently and require sod, a hydromulch formulated for channels or an
appropriate erosion control blanket.

Irrigation
Moisture is essential for seed germination and vegetation establishment. Supplemental
irrigation can be very helpful in assuring adequate stands in dry seasons or to speed
development of full cover. It is a requirement for establishment of vegetation from sod
and sprigs and should be used elsewhere when feasible. However, irrigation is rarely
critical for low-maintenance vegetation planted at the appropriate time of the year.

Water application rates must be carefully controlled to prevent runoff. Inadequate or
excessive amounts of water can be more harmful than no supplemental water.
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Installation Verification

Check materials and installation for compliance with specifications during installation of
products.

Common Problems

Consult with a qualified design professional if the following occurs:

Design specifications for seed variety, seeding dates or mulching cannot be met;
substitutions may be required. Unapproved substitutions could lead to failure.

Seeding at the wrong time of the year results in an inadequate stand. Reseed
according to specifications of a qualified design professional (see
recommendations under Maintenance)

Inadequate mulching results in an inadequate stand, bare spots or eroded areas-
prepare seedbed, reseed, cover seed evenly and tack or tie down mulch,
especially on slopes, ridges and in channels (see recommendations under
Maintenance).

Maintenance

Reseeding

Fertilizing

Mowing

Generally, a stand of vegetation cannot be determined to be fully established until
vegetative cover has been maintained for 1 year from planting.

Inspect seedlings monthly for stand survival and vigor. Also, inspect the site for erosion.

If stand is inadequate identify the cause of failure (choice of plant materials, lime and
fertilizer quantities, poor seedbed preparation or weather) and take corrective action. If
vegetation fails to grow, have the soil tested to determine whether pH is in the correct
range or nutrient deficiency is a problem.

Stand conditions, particularly the coverage, will determine the extent of remedial actions
such as seedbed preparation and reseeding. A qualified design professional should be
consulted to advise on remedial actions. Consider drill seeding where possible.

Eroded areas should be addressed appropriately by filling and/or smoothing, and

reapplication of lime, fertilizer, seed and mulch.

Satisfactory establishment may require refertilizing the stand in the second growing
season. Follow soil test recommendations or the specifications provided to establish and
maintain the planting.

Mow vegetation on structural practices such as embankments and grass-lined channels to
prevent woody plants from invading.

Other areas should be mowed to compliment the use of the site.
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Certain species can be weakened by mowing regimes that significantly reduce their food
reserves stored for the next growing season: fescue should not be mowed close during the
summer; sericea should not be mowed close in late summer.

Bermuda grass is tolerant of most mowing regimes and can be mowed often and close, if
so desired, during its growing season.
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