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Definition

Roughening the soil surface by ridge or clod-forming tillage.

Purposes

This practice may be applied as part of a conservation management system that meets the social and economic objectives of the producer and protect the resources  by supporting one or more of the following purposes, as applicable:

· Reduce dust emissions to the air

· Reduce deposition of soil into surface water

· Protect plants from abrasion by wind blown particles

Conditions where practice applies

On soils that have a surface layer suitable for clod formation or ridging and have high potential for wind erosion due to lack of vegetative cover.  It should not be used as a primary erosion control practice.

This practice applies on soils whose surface layer has a wind erodibility factor (I) value of 104 or less.  The 104 І value is an irrigated value developed to account for the decreased erodibility of a 134 I value soil (see the National Agronomy Manual, Exhibit 502-2).

criteria

Reducing Wind Erosion; Reducing Dust Emissions; and Reducing Soil Deposition into Surface Waters

Acceptable combinations of ridge height, spacing, and direction are those having Ridge Roughness K values equal to 0.8 or less during those periods when wind erosion is expected to occur.  K values are displayed in the National Agronomy Manual, Exhibit 502.62(a).

Fields shall be listed or bedded up during erosive, non-crop periods as nearly as practical perpendicular to the direction of erosive winds.

Chisel or list across the prevailing erosive wind direction without introducing long furrow lengths on gradients that will cause water erosion.  Leaving alternate tilled and untilled strips of equal width can be effective.  

Criteria to Protect Plants from Abrasion by Wind Blown Particles

Surface crust generally reduce soil erodibility.  However, certain smooth, crusted soils with loose grains (sand sized particles) on the soil surface mat cause crusts to abrade rapidly.  These soils include loamy fine sands and sandy loams that  have significant portions of sand on the surface when crusted.  They also include calcareous loams, slit loams, and silty clay loams which can form sand sized aggregates in the surface layer when crusted.

Tillage operations for this purpose will produce random roughness sufficient to reduce or eliminate surface creep and saltation during crop emergence and early crop development.  The random roughness created will temporarily reduce the abrasion of sensitive crops.  Rotary hoes, sand fighters or similar tillage implements can create this roughness.

Special Measures

Perform the initial tillage operation as soon as erosion starts or as soon as it is evident that the existing cover or surface roughness is inadequate to control erosion below an acceptable level.

Begin surface roughening operations on the windward (up wind) edge of the field.

Equipment depth and speed will be adjusted to produce the maximum surface roughness and cloddiness.  Clods must be durable enough to resist wind erosion.  Field investigations or local knowledge should indicate that sufficient roughness and cloddiness will result on the soils in each field.

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

Surface roughening is most effective when the tillage operation will bring clods to the soil surface

When irrigation water is available, consideration should be given to establishing strips of fast growing cover during erosive, non-crop periods as an alternative.

Where water erosion along the furrows formed by ridges is a concern, the hazard can be reduced by farming across the slope according to the standards for 330 - CONTOUR FARMING or 557 – ROW ARRANGEMENT.

Water Quantity

This practice may have little effect on water quantity at the time when it is installed.  However, when precipitation occurs, early season infiltration may be increased making more water available to the root zone and runoff decreased.

Consider effects on the water budget, especially on volumes and rates of runoff and infiltration.

Water Quality

The practice will temporarily improve water quality because soil erosion by wind will be reduced and the potential for soil deposition in ditches or surface waters as sediment would decrease.  Agricultural chemicals, that would be attached to the wind blown soil, would be less available for transport to downstream surface waters.

Consider effects on erosion and the movement of soil and soil-attached substances by wind.

Consider effects on erosion and the movement of sediment, and soluble and sediment-attached substances carried by runoff.

plans and Specifications

Plans and specifications are to be prepared in accordance with the criteria listed in the standard.  This practice is a secondary practice except when used to protect plants from abrasion.  The specification shall include:

· Specified methods, time of tillage, and suitability of soils for each field or treatment unit.

· Direction and spacing of ridges and the type of chisel or lister equipment that will be used.

Specifications shall be recorded using approved specification sheets, job sheets, or other acceptable documentation.

operation and maintenance

This practice will be performed as soon as possible when there is inadequate cover to protect the soil from potential wind erosion events or when a crusted soil condition occurs as sensitive crops are emerging and inadequate crop residues are present.

Ridges shall be reestablished by normal tillage and planting equipment such as chisel plows, drills with hoe openers, or other similar implements, which form effective ridges.

After establishment, ridges shall be maintained during those periods when wind erosion is expected to occur, or until growing crops provide enough cover to protect the soil from wind erosion.  

If ridges deteriorate and become ineffective due to weathering or erosion, they shall be reestablished unless doing so would damage a growing crop.
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