
  

 
 

    
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
            

 
  

 

   
    

  
 
 
 

 
 
 

 

 
   

 
    

   
   

     
 
 

   
  

 
       

    
 
 

    
  
  

 

 
 

  
    

   
  

   
  

 

 

 
    

 
  

  
 

  

 
     
   

 

   
 

  
   

   
   
    

 

MT610-JS1 

Montana Conservation Practice Job Sheet 610
Salinity and Sodic Soil Management 

Definition 
Management of land, water and plants to control 
and minimize accumulations of salts and/or sodium 
on the soil surface and in the crop rooting zone. 

Purpose 
The purpose of the salinity and sodic soil 
management practice is to reduce and control 
harmful salt concentrations in the root zone as 
well as reducing problems of crusting, 
permeability, or soil structure on sodium affected 
soils for both dryland and irrigated cropping 
systems.  The practice is designed to promote 
desired plant growth and to utilize excess water in 
the root zone in non-irrigated saline seep areas 
and their recharge areas. 

Where used 
This practice may be applied on lands where 
the concentration or toxicity of salt limits the 
growth of desirable plants or where excess 
sodium causes crusting and permeability 
problems. This practice applies to irrigated as 
well as non-irrigated land where a combination of 
factors such as topography, soils, geology, 
precipitation, vegetation, land use and 

cultural/structural practices can increase the 
extent and concentration of salts. 

Resource management system 
Salinity and sodic soil management is established 
as part of a conservation system to address the 
soil, water, air, plant, animal, and human needs as 
related to the owner’s goals and objectives.  It is 
important to consider crop rotation, nutrient and 
pest management, agricultural waste utilization, 
soil quality concerns, and other supportive 
conservation practices when designing a soil 
salinity and sodic soil management. 

Wildlife 
Properly designed salinity and sodic soil 
management can provide food and cover for 
wildlife. Forage production and its management 
can enhance targeted wildlife objectives 
depending on the species and management 
practiced. Consider using forage species and that 
can provide food and cover for important wildlife 
at critical times of the year. 

Specifications 
Site-specific requirements are listed on the 
practice specifications sheet. Design provisions 
are to be documented on the job sheet. 
Specifications are prepared in accordance with 
the NRCS Field Office Technical Guide. See 
practice standard Salinity and Sodic Soil 
Management, code 610. 

All work, including associated practices for 
management of drainage and runoff, shall comply 
with Federal, State, and local water quality laws 
and regulations. 

Planned actions should give first consideration to 
prevention rather than correction. 
The type and rate of application of soil 
amendments to resolve sodic soil problems shall 
be based on the chemistry of both the soil water 
and irrigation water (where applicable) regarding 
concentrations and types of salts and/or sodium, 
sodium adsorption ratio (SAR), exchangeable 
sodium percentage (ESP), concentration and 
types of salts, and pH. 

NRCS, MT 
 November 2010 



 

 
 

 
  

 

    

   
 

 
    

  
 

  

 
 

      
    

  
  

    
  

 
       

    
  

 
 

 

  
  

 
 

 

 
 

   
  

  
  

 

  
  

 
  

  
 

  
 

   
 

  
  

  
 

      
 

  
      

   
  

    
 

 
  

 
   
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MT610-JS2 

Where needed, improvements to surface and 
subsurface drainage may be needed to effectively 
reduce localized ponding and or high water tables. 

On irrigated lands, leaching requirements shall be 
determined as presented in National Engineering 
Handbook, Part 623, Chapter 2 and documented 
on this job sheet. 

On non-irrigated land, reclamation shall utilize 
vegetative methods, soil amendments, and/or 
enhanced drainage to effect a reduction in soil 
salinity. 

Sodium affected Soils 

Apply soil amendments containing soluble 
calcium, or that cause calcium in the soil to 
become available. Gypsum is generally added to 
soil to provide either a calcium source to displace 
the sodium or a sulfur source is added that will 
enhance acidification of the soil (reducing the pH). 

For most soils in Montana east of the continental 
divide, the soil is already saturated with respect to 
calcium (carbonate).  Hence, seldom will the 
addition of gypsum or sulfur make much of a 
difference in Montana soils. Therefore, increasing 
organic matter levels by continuous cropping, 
minimizing tillage, establishing tolerant plant 
species and removing excess water is more 
sustainable than adding soil amendments. 

In those cases where a producer elects to treat 
sodic soil using soil amendments, use the 
enclosed job sheet to document design 
requirements. 

Saline Seeps and Recharge Areas 

Plant and/or maintain adapted high water use 
vegetation in recharge areas to utilize soil water. 

Plant species and their cultivars are to be selected 
based upon climatic conditions, precipitation, 
growing season length, day length, radiation, 
heat, wind, temperature extremes and the USDA 
Plant Hardiness Zones. 

Other considerations to include when selecting 
species are soil condition and position, attributes 
such as pH, available water holding capacity, 
texture, aspect, slope, drainage class, fertility 
level, depth, flooding and ponding, and levels of 
toxic elements that may be present. 

Montana Plant Materials Technical Note No. 46 
provides seeding rate specifications and 
recommended cultivars for all vegetative practices 
and is required to be used for design purposes. 

Seeding rates will be calculated based on a pure 
live seed (PLS) basis. 

For planting mixtures determine the total pounds 
of PLS required by multiplying the full seeding rate 
of each species by the percentage desired within 
the total mixture. 

Plant to proper depth ensuring seed or planting 
material will contact soil moisture uniformly (seed 
to soil contact). Small grass, forbs, and legume 
seeds will be planted no deeper than 1/2 inch. 
Large grass seed will be planted no deeper than 
3/4 inch. 

Seedbed preparation should be completed that 
provides a firm, weed-free seedbed that 
eliminates seedling competition from weedy 
species. A seedbed is sufficiently firm when an 
average sized man sinks to approximately 1/4 
inch into the soil. 

NRCS, MT 
November 2010 

http://www.mt.nrcs.usda.gov/technical/ecs/plants/technotes/�


 

 
 

  
     

 
  

      
   

 
        

     
 

       
 

 
 

    
    

 
        

          

              

       

       
 

                                              
                               
                                            

    
        

    
 

    
 

 
 

        
      
    

 
        

  

  

  

  

 
 
 
 


 

 

	 

  

	 
 


 

	 


 


 

	 


 

 

	 

 
 
 

	 


 

 

	 

  

	 
 


 

	 


 


 

	 


 

 

	 

 
 
 

	 

MT610-JS3 

NATURAL RESOURCES CONSERVATION SERVICE
 
MONTANA CONSERVATION PRACTICE JOB SHEET
 

SODIC SOIL MANAGEMENT (ACRE) 
CODE 610 

Landowner	 Field/Management Unit Date 

Legal Description Contract Item Number Area (Acres) Job Class 

(CHECK THAT APPLY) □ IRRIGATED □ NON-IRRIGATED 

Sodic Soil Reclamation 

Analyze the soil for both soluble salts and sodium levels using a composite soil sample soil, 6 to 8 inches 
deep, from the affected area. If non-irrigated, adding gypsum is not recommended. 

1.	 Soils. MAP UNIT(S) TEXTURE
 

PROFILE DEPTH
 DEPTH TO GROUNDWATER 

2.	 Soil Analysis. NO3 pHK2OP2O5 

O.M. % Cation Exchange Capacity (C.E.C.)
 

Exchangeable Sodium Percentage (E.S.P.)
 Calcium Carbonate content 

3.	 Calculate the Sodium Hazard (SAR). SAR =   Na+ meq/L*  . 
√(Ca++ meq/L) + (Mg – meq/L) 

2 
*meq/l = mg/L divided by atomic weight of ion divided by ionic charge.
 

To convert ppm or mg/L Na+ to meq/L, divide by 23; for Ca++ divide by 20; for Mg++ divide by 12.2
 
NOTE: Na+ must be “extractable sodium” versus exchangeable. 

4.	 If E.S.P is greater than 15% or SAR is greater than 13, there are three options for correcting the 
problem: 

Selected Option: 

□ a.  Change the plant species to a more tolerant species, or (go to No. 5) 
□ b.  Change the variety to a more tolerant variety, or (go to No. 5) 
□ c.  Change the soil. (go to No. 6) 

5.	 Crop/Forage Species Tolerant Species Selected 

NRCS, MT
 November 2010 



 

 
 

    
 

    
    

  
 

   
 
       

  
 

                       
 
                                  
 
 
 
 

  
 

                  
                                
 

   
    

 
  

 
 
 

    

    

    

    

    

    

    

    

    

 
 
 
 
 
 
 
 
 
 

MT610-JS4 

6. Add calcium to soil (in form of gypsum). 

Recovering a foot depth of sodic soil on one acre requires approximately 1.7 tons of pure gypsum for 
each milliequivalent of exchangeable sodium present per 100 grams of soil.  In general, an ESP goal of 
10% is desirable for crop production. 

Calculate amount of gypsum to apply to soil: 

a.  (SAR – desired ESP) x soil CEC/100g = meq Na/100g that must be replaced 

- X = Na to be replaced 

(SAR) (Desired ESP) (CEC/100g) 

b.  1.7 tons Gypsum x meq Na to be replaced = tons of gypsum per acre 

1.7 X = Tons of gypsum per acre 
(Gypsum) (Na to be replaced) 

Once gypsum is applied, apply six or more inches of water per acre to leach the displaced sodium 
beyond the root zone.  Restoration of sodic soils is slow because soil structure, once destroyed, is slow to 
improve.  Growing a salt-tolerant crop in the early stages of reclamation and incorporating crop residues or 
manure adds organic matter which will increase infiltration and permeability to speed up the reclamation 
process. 

Other 

NRCS, MT 
November 2010 



 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

    
 

 
 

 
 

 
 

  
 

      
      
      
      
      
      

   
 
 

 
 
       

   
 
    

  
 
 

 
 

 
 
 

 
 

 
 

 
 

 
  

 

  
 

 
     

 
 

   
 

 
   

 
 

 
 

       
       
       
       
       
       

   
 
 

 
 

  
 
      

   
 
    

  
 
 
 
 
 
 

MT610-JS5 

PLANNED SEEDING 

Plant Species 
(1) 

LBS. PLS/Acre1 

(pure stand) 
(2) 

Percent of 
Mixture 

(3) 

PLS/AC. Needed 
In Mixture (LBS.) 
(col. 2 X  col. 3) 

(4) 
Acres to be seeded 

(5) 

Total PLS Needed 
(LBS.) 

(col. 4 X  col. 5) 
(6) 

1 PLS (Pure Live Seed) = Germination x Purity 

APPROVALS: 

NRCS Conservationist JOB APPROVAL AUTHORITY Date 

Producer Date 

CERTIFICATION 

Plant Species 
(a) 

Acres 
Planted 

(b) 

Bulk 
LBS. Planted 

(c) 

From Seed Tag 
Total PLS 

Planted (LBS.) 
(col. c  X col. d  

X col. e) 
(f) 

% Planted VS 
Planned 
(LBS.) 

(col. f ÷ col. 6) 
% Pure 

(d) 
% Germ 

(e) 

1 PLS (Pure Live Seed) = Germination x Purity 

CERTIFICATION STATEMENT: 

I hereby certify that this practice has been installed in accordance with NRCS standards and specifications. 

NRCS Conservationist JOB APPROVAL AUTHORITY Date 

Date 

NRCS, MT 
 November 2010 
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NATURAL RESOURCES CONSERVATION SERVICE 
MONTANA CONSERVATION PRACTICE JOB SHEET 

SOIL SALINITY MANAGEMENT (ACRE) 
CODE 610 

Landowner 

Legal Description 

AREA AFFECTED: (Recharge) 

Saline Soil Reclamation 

1. Soils. Recharge Area: MAP UNIT(S) 

PROFILE DEPTH 

Discharge Area: MAP UNIT(S) 

PROFILE DEPTH 

Field/Management Unit 

Contract Item Number 

ACRES (Discharge) 

TEXTURE 

AVAILABLE WATER-HOLDING CAPACITY/ft 

TEXTURE 

Date 

Job Class 

ACRES 

2. Location of Discharge Area: (ATTACH PLAN MAP AND TOPOGRAPHY MAP WITH AREA OUTLINED) 

3. Location of Monitoring Wells if Applicable: (ATTACH PLAN MAP WITH LOCATIONS) 

4. Location of Recharge Area: (ATTACH TOPOGRAPHY MAPS WITH RECHARGE AREA OUTLINED) 

5. Depth to Impermeable Soil Layer: Recharge Area ft. 

Discharge Area ft. 

6. Depth to Water Table: Recharge Area ft. 

Discharge Area ft. 

7. Recharge Area: EC ; SAR ; pH 

Discharge Area: EC ; SAR ; pH 

8. Seedbed Preparation: (INCLUDING HERBICIDES TO CONTROL WEEDS) (CHECK ALL THAT APPLY) 

□ Cultivated Seedbed □ Seed into Stubble □ Seed into Chemical Fallow 

□ Other (DESCRIBE): 

9. Planned Seeding Date: 

10. Fertilizer Application: (BASED ON SOIL TEST): 

Recharge Area: 

Discharge Area: 

N (lb) 

N (lb) 

; 

; 

P2O5 (lb) 

P2O5 (lb) 

; 

; 

OTHER (lb) 

OTHER (lb) 

NRCS, MT 
November 2010 



 

 
 

 
    

 
 

 
        

        
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

    
 

 
 

 
 

 
 

  
 

      
      
      
      
      
      

   
 

 
 
       

   
 
    

  
 

 
 

 
 
 

 
 

 
 

 
 

 
  

 

  
 

 
     

 
 

   
 

 
   

 
 

 
 

       
       
       
       
       
       

   
 

  
 

  
 
      

   
 
    
  

  

  

  

  

MT610-JS7 

11. Plant Materials:  (TO BE SEEDED IN RECHARGE/DISCHARGE AREA) 

Additional job specification sheets may need to be needed to apply this practice and are checked below and 
will be attached. 

□ Conservation Cropping Sequence (Code 328) □ Pasture and Hay Planting (Code 512) 
□ Forage Harvest Management (Code 511) □ Other: 

PLANNED SEEDING 

Plant Species 
(1) 

LBS. PLS/Acre1 

(pure stand) 
(2) 

Percent of 
Mixture 

(3) 

PLS/AC. Needed 
In Mixture (LBS.) 
(col. 2 X  col. 3) 

(4) 
Acres to be seeded 

(5) 

Total PLS Needed 
(LBS.) 

(col. 4 X  col. 5) 
(6) 

1 PLS (Pure Live Seed) = Germination x Purity 

APPROVALS: 

NRCS Conservationist JOB APPROVAL AUTHORITY Date 

Producer Date 

CERTIFICATION 

Plant Species 
(a) 

Acres 
Planted 

(b) 

Bulk 
LBS. Planted 

(c) 

From Seed Tag 
Total PLS 

Planted (LBS.) 
(col. c  X col. d  

X col. e) 
(f) 

% Planted VS 
Planned 
(LBS.) 

(col. f ÷ col. 6) 
% Pure 

(d) 
% Germ 

(e) 

1 PLS (Pure Live Seed) = Germination x Purity 

CERTIFICATION STATEMENT: 

I hereby certify that this practice has been installed in accordance with NRCS standards and specifications. 

NRCS Conservationist JOB APPROVAL AUTHORITY Date 

Date 

NRCS, MT 
 November 2010 
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