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Definition

Reducing or redistributing the harmful concentrations of salt and/or sodium in a soil (sometimes referred to as leaching).

Purpose

To reclaim salt-affected soils in order to promote plant growth.

To reduce soil salinity to crop thresholds that improve and maintain the desired level of production.

To reduce the level of sodium in the soil to improve soil condition and water infiltration.
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Conditions where practice applies

On land where the accumulation of salt and/or sodium at, or near the surface, limits the growth of desirable plants.

Criteria

General

Before attempting this practice, it is imperative to complete a soil analysis to determine salinity and sodium levels.  Treatment differs depending on whether the soil is saline, sodic, or saline-sodic.  Generally, soils are considered saline if the electrical conductivity of the soil exceeds 2mmohs/cm.  Soils are considered sodic if the Adjusted Sodium Adsorption Ratio is greater than 9.  Saline-Sodic soils are those soils that meet both of the above conditions.   

Saline soils limit the ability of plants absorb water from the soil.  Different crops have varying degrees of sensitivity to soil salinity.

Soils that are disproportionally high in sodium are called sodic soils.  Sodium tends to destroy soil structure and disperse soil particles into the macropores of the soil profile.   This, in turn, can vastly reduce the water infiltration rate of an affected soil, thereby reducing productive capacity.

Saline-sodic soils exhibit characteristics of both saline and sodic soils.  

The degree to which these characteristics manifest themselves in saline and sodic soils depends on numerous factors, including, but not limited to, the chemistry of the soil and irrigation water, the physical properties of the soil, and the crop grown.

Treatment of saline soils involves the simple leaching of salts below the root zone.  Treatment of sodic soils involves the application of soil amendments, usually sulfur compounds (elemental sulfur, sulfuric acid, gypsum, sulfur-based fertilizers), combined with additional irrigation water to leach the sodium below the surface foot of soil.  Treatment of saline-sodic soils involves a combination of techniques above. 

Highly contrasting soil texture layers in the soil profile may greatly restrict the ability to leach salts.  These contrasting layers may need broken up or mixed by slip plowing, deep ripping or some other form of Deep Tillage.  See practice standard 324 Deep Tillage for additional information. 

With appropriate leaching, soils will eventually reach equilibrium with the irrigation water.  Some salt sensitive crops may still be unable to be grown or adversely affected at this stage.

Other passive treatment opportunities include seedbed configuration, seed placement orientation on the bed/furrow, blending irrigation water supplies, irrigating more frequently with smaller applications, and crop selection.

Reclamation

Soils that are severely affected by salinity may not have the ability to support plant growth.  Soils in this condition will need to be leached before planting of any crop.

This can be accomplished by ponding irrigation water on the soil surface and saturating the soil profile.   As a general rule, continuous ponding will remove 70% of the salts from the soil profile when using a 1:1 ratio of depth of water used to the depth of soil to be reclaimed.  Intermittent ponding typically is more efficient.  Using a 1:2 ratio of depth of water applied to depth of soil to be reclaimed, 80% of the salts are generally removed.

After each drying cycle, check the soil profile to determine salt content. The required level is reached when the electrical conductivity of a saturation extract or soil paste is at the level required for satisfactory plant growth of the desired crop. If soil is still too saline for the tolerance of the crops to be grown, repeat the leaching process until adequate reduction has been achieved. Sufficient irrigation water must be applied during the growing season to avoid new concentrations of salt in the root zone.

On sloping land, construct dikes or borders on the contour to obtain uniform ponding.

This type of leaching is best done during the winter months when evaporation is low and water is usually more plentiful.  For adequate leaching to occur, the water table must be well below the root zone of the intended crop.

In reclamation efforts, it may be necessary to start with a high residue, salt-tolerant crop such as bermudagrass, barley, tall wheatgrass, tall fescue, or alkalai sacaton, incorporating all crop residues into the soil.  

Soil Improvement and Maintenance

Application of irrigation water to grow crops, in itself, adds salt to the soil.  Routine maintenance leaching may be necessary to sustain productivity.  Also, when changing to different crops, soil salinity may need to be improved based on the sensitivity of the new crop.    Seedlings of any crop are always more sensitive to salinity than the mature plant.

To improve or maintain soil salinity, the electrical conductivity of the irrigation water, the crop’s salt tolerance threshold, and the acceptable yield loss must all be considered together to determine the appropriate leaching requirement.  Use National Engineering Handbook, Part 623, Chapter 2, Irrigation Water Requirements as a guide in determining the proper leaching requirement.

Sodium Reduction

Treatment of sodic soils will require the application of soil amendments such as elemental sulfur, sulfuric acid, gypsum, lime-sulfur, or sulfur-based fertilizers.  Application rates will be determined by laboratory analysis of the soil. Application rate should be determined by treating only the first 6-12” of soil, using a method recommended by the University of Arizona.

Disc amendment in to soil and leach as stated above.

Use good soil management practices such as use of crop residue, manure and/or green manure.

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

Water Quantity

· Effects on the water budget, especially on infiltration, deep percolation, and ground water recharge.  Consider the variability (volume and timing) of the leaching fraction, the need for additional irrigation water, and the impact of drainage if installed as an associated practice.

Water Quality

· Effects on irrigation induced erosion, sedimentation, and soluble and sediment-attached substances in irrigation tailwater.

· Effects of leaching on the volume of toxic salts and soluble nutrients and pesticides removed from the root zone.  Identify the ultimate residence of the chemicals and the surface and ground water impact of drainage if installed as an associated practice.

Plans and Specifications 

Specifications will include methods and timing of reducing concentrations, as well as type and amounts of amendments, where applicable.
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NRCS Field Office Technical Guide, Section IV

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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