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USDA Natural ResourceS Conservation Service

Conservation Practice Specification 

ARIZONA

deep tillage

(acre)

code 324

1. Scope

The work shall consist of performing tillage operations below the normal tillage depth to modify the physical or chemical properties of a soil.

2. General requirements

It shall be the responsibility of the owner to obtain all necessary permits and/or rights, and to comply with all regulations and laws pertaining to this installation.

On Federal, State, or Tribal lands, the landowner / leasee must have clearances and approvals or permits from the responsible permitting agency prior to any construction.

For federally funded practices 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.

For federally funded practices, NRCS must determine if installation of this practice will affect any federal, tribal, or state listed threatened or endangered species or their habitat prior to application or construction. If this action may affect a listed species or result in modification of critical habitat, NRCS will advise the land user of the requirements of the Endangered Species Act and recommend alternative conservation treatments that avoids adverse effects. Further assistance will be provided only if the land user selects one of the alternative conservation treatments for installation; or at the request of the land owner, NRCS may initiate consultation with the U.S. Fish and Wildlife Service. Any special requirements for endangered species are shown under Special Requirements.

For federally funded practices, if during installation, any cultural resources, historical resources, threatened or endangered species are found, the landowner / leasee agrees to stop all work and immediately notify NRCS. 

NRCS assumes no responsibility for interference with private or public utilities or facilities. Prior to application of any deep tillage activities, the presence, location, and burial depth of any underground utilities should be checked.

Installation shall be in accordance with these specifications and special requirements.  For federally funded practices, no changes are to be made in the specifications, design, or drawings without prior approval of NRCS.

Installation shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  

The owner, operator, contractor or other persons will conduct all work and operations in accordance with proper safety codes with due regards to the safety of all persons and property.  

The completed job shall be workmanlike and present a good appearance. The job site shall have a neat appearance after completion.

Waste materials shall be burned, buried, or removed from the site as required by local laws and regulations.

Chemicals pollutants such as oil, transmission fluid, lubricant, and grease spills shall be cleaned up, disposed of, and removed from the site in accordance to Federal, State, Tribal and Local governmental regulations.  The contractor shall be responsible for preventing his operation from contamination open and ground water sources.  

Requirements for addressing water quality concerns are shown under Special Requirements.

3. AREA TO BE TREATED

The area shown on the conservation plan, map, or drawings will be treated depending on the depth of restrictive layers:

If restrictive layers are less than 16 inches deep, then chiseling applies.

If restrictive layers are deeper than 16 inches, then subsoiling applies. 

4. EQUIPMENT AND FIELD WORK

The shank-type implements are to be set for a spacing to obtain shattering of the restrictive layer over 70% of the area between shanks. Slip plow trenches should be no more than 8 feet apart. Maximum spacing of chisel shanks shall be 30 inches. Maximum spacing of subsoil shanks shall be 72 inches. The depth of operations shall penetrate through the restrictive layer.

5. Soil Moisture

Perform deep tillage when available water holding capacity is at 30% or less within the restrictive layer.  Upper soil layer available water holding capacity should be at 50% moisture or less.  All other tillage operations should be performed at less than 50% available water holding capacity.  

6. Fracturing Restrictive Soil Layers

The first step is to determine the depth of the restrictive layer in the field.  This can be done by several methods:

Check Rooting Patterns – Dig a hole about two feet deep and observe the rooting patterns.  Look for root masses growing horizontally or the complete absence of roots below certain depths.

Use a Soil Probe or Steel Rod to check for resistance.  This can be done by pushing the rod or tube into the soil and noting any resistance.

Penetrometer – A penetrometer is a steel rod with a gauge that displays the pressure needed to penetrate the soil as the rod is being pushed into the soil.  The directions for using this type of equipment need to be adhered to be sure of the results that are obtained.

Once the location of the restrictive layer has been determined, tillage equipment such as rippers, chisels, plows or subsoilers can be used to shatter the restrictive soil layer.  Tillage depths should be at least one inch deeper than the restrictive layer.  Shattering restrictive layers is most effective if the soil is dry (less than 30% of soil water holding capacity).

Field studies have shown that tillage at depths excessively deeper than the compacted layer does not promote increased yields and in the long-run, costs more because of the increased energy demands of heavy tillage.  Deep ripping and subsoiling are generally expensive operations and should only be done when necessary.

7. Reduce Concentrations of Soil Contaminants 

Moldboard plows, disk plows, and chisels with twisted points that can reach the desired depth will work for mixing soil.  The tillage operation should mix sufficient amounts of uncontaminated soil with contaminated materials so that the resulting concentrations are below crop tolerance levels and are evenly distributed throughout the deep tilled layer.

8. Bury or Mix Soil Deposits 

Tillage equipment such as moldboard plows, disc plows, or chisels with twisted points a good job of mixing soil.  Tillage needs to mix soil uniformly to a depth of 6 inches or a minimum of two times the thickness of the deposited material, whichever is the deeper, to achieve the desired water holding capacity, and to break the soil layer boundary caused by the overwash deposit.

When flood overwash is more than 6 inches deep, it may be too thick to mix effectively.  Other equipment used for leveling or removal may be needed to accomplish the desired results.

9. Considerations 

When compacted or restricted layers are a concern, using deep-rooted crops in the crop rotation will enhance the effectiveness of this practice.

Sometimes, overwash deposits can be relatively infertile.  Additional organic matter from cover crops or manure can enhance this practice.  Tillage systems that leave higher levels of organic matter at or on the soil surface can accelerate the soil rebuilding process. 

Before doing any deep tillage, check the soil survey and also check the field to see if there are any undesirable materials that may be brought to the surface by the planned deep tillage operation.  These undesirable materials could potentially inhibit plant growth. 

If sheet and rill erosion is a concern, tillage operations should be carried out perpendicular to the slope.

Where deep cuts have been made during land leveling, the soil rebuilding process can be enhanced by additions of organic matter, such as from manure or cover crops.  Crop rotations and tillage systems that maintain higher levels of crop residues can also accelerate this process.

10. Primary Purpose(s)

11. Practice Design

Equipment To Be Used
 FORMDROPDOWN 

Depth of Tillage

 FORMDROPDOWN 

Planned Treatment Dates FORMDROPDOWN 

12. 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

     
13. Basis of Acceptance

After the field work is completed, a field inspection will be made to determine the depth of soil loosening. Some probing may be necessary to determine if 70 percent of the restrictive layer has been treated.

14. Required Attachments

 FORMCHECKBOX 
  Plan Map showing location

15. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications      


 FORMCHECKBOX 
  Other Attachments
     
16. Operation and 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 estimated life span of this practice is the length of time until soil compaction or plant growth inhibiting layers develop again. The life of this practice can be assured or extended by thorough and timely operation and maintenance.  

 FORMCHECKBOX 
  Keep the number of trips across the field and tillage operations to as few as possible. Try to combine as many tillage trips as possible or maybe you may have to settle for a slightly less than perfect seedbed.  Most new seeding equipment will work well under reduced tillage conditions.

 FORMCHECKBOX 
  Eliminate the use of a disc where ever possible

 FORMCHECKBOX 
 Vary the depth of tillage slightly from year to year and restrict the use of heavy plows.  Use chisels or rippers more than plows.  Chisels may require slightly more energy to use but they leave more protective residue on the soil surface.  Chisels also can shatter and loosen the soil better.

 FORMCHECKBOX 
  Do not graze, till, or drive on soils when they are wet. Water will act as a lubricant, so soil particles can be easily rearranged and compacted together which results in decreased pore space within the soil along with a subsequent increase in bulk density.  A way to check soil moisture is to take a sample of soil in you hand and squeeze to together into a ball.  Toss the ball several times into the air and catch it – if it falls apart, soil is dry enough.  If it doesn’t fall apart, the soil is probably too wet. To help reduce compaction, it is desirable to conduct normal tillage operations when soil moisture is less than 50% of field capacity.  When possible, harvest operations should be avoided when soil moisture levels are greater than 50% of field capacity. 

 FORMCHECKBOX 
  Install wider and/or radial tires on heavy equipment to reduce surface load weights,

 FORMCHECKBOX 
  Include deep rooted crops in the rotation to break up restrictive layers.

 FORMCHECKBOX 
  Growing crops with high residue amounts and then plowing them under will increase soil water holding capacity and reduce soil compaction.

Specific Recommendations For Your Installation
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