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Salinity and Sodicity in New 
Mexico and Texas Soils

• Concern on soils with salinity and salinity and sodicitysodicity
levels high enough to affect production

• Soils with high amounts of soluble saltssoluble salts are 
called saline soils (exhibit whitish surface 
crust when dry—Na2SO4; NaCl; CaCO3—from 
3 types of salts: SO4, CO3, and Cl)

• Soils high in sodium (sodic sodic soilssoils) may present 
physical restrictions to plant growth from high 
amounts of sodium, Na+)
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Factors that can add salts or sodium to soils:Factors that can add salts or sodium to soils:
High pH and High pH and sodic sodic soilssoils

Continuous cropping, especially Continuous cropping, especially monocroppingmonocropping

Slowly permeable Slowly permeable claypans claypans ( low drainage) and/or limited ( low drainage) and/or limited 
profile modification once compaction occursprofile modification once compaction occurs

Saline seepsSaline seeps

Salinization Salinization along ditches or limited irrigation or no along ditches or limited irrigation or no preplant preplant 
irrigation as well as type of irrigation methodirrigation as well as type of irrigation method

Wetland areas or Wetland areas or pondedponded areas in fieldsareas in fields

Limited drainage or irrigation water evaporation to soil surfacLimited drainage or irrigation water evaporation to soil surface e 
as well as land leveling managementas well as land leveling management

Low water quality and/or not mixing poor water supplyLow water quality and/or not mixing poor water supply

Improper crop selection or seed placementImproper crop selection or seed placement

High salt/sodium fertilizer choice and guessing at rateHigh salt/sodium fertilizer choice and guessing at rate



Soils high in salts, with high amounts Soils high in salts, with high amounts 
of carbonates of sodium are rare and of carbonates of sodium are rare and 

usually associated with coarseusually associated with coarse--
textured materials.textured materials.
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Soils high in sodium (15% or more of Soils high in sodium (15% or more of 
the clay sites are occupied by sodium) the clay sites are occupied by sodium) 
have poor physical condition that often have poor physical condition that often 
restricts root growth and makes tillage restricts root growth and makes tillage 

difficult.difficult.
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Crop symptoms from high salinity or Crop symptoms from high salinity or sodicity sodicity are are 
generally the same as symptoms of moisture stress generally the same as symptoms of moisture stress 
from dry conditions.  Plants are stunted, take on a deep from dry conditions.  Plants are stunted, take on a deep 
blueblue--green color, with leaves eventually becoming green color, with leaves eventually becoming 
brown and brittle on the tips and margins.  Plant can be brown and brittle on the tips and margins.  Plant can be 
used as indicators of saline or used as indicators of saline or sodic sodic conditions as conditions as 
tolerance varies with plant species.tolerance varies with plant species.
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Crop plants vary in their tolerance to soluble Crop plants vary in their tolerance to soluble 
salts.  Higher than normal concentrations of salts.  Higher than normal concentrations of 
some ions can hinder or block nutrient uptake some ions can hinder or block nutrient uptake 
and certain physiological processes.and certain physiological processes.
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Restrictive Restrictive subsoils subsoils and crusting problems can also and crusting problems can also 
add to problems in soil structure, making permeability add to problems in soil structure, making permeability 
even lower and even creating more even lower and even creating more claypans claypans on some on some 
soils.soils.
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Maximum salinity and crop damage along a drainage or Maximum salinity and crop damage along a drainage or 
irrigation ditch may vary; however, this effect may be irrigation ditch may vary; however, this effect may be 
accentuated with certain fertilizers.accentuated with certain fertilizers.
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Careful selection of fertilizers along with drainage or Careful selection of fertilizers along with drainage or 
adequate leaching of irrigation salts and eventually adequate leaching of irrigation salts and eventually 
fertilizer salts can improve crop growth and yield.fertilizer salts can improve crop growth and yield.
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Secondary Secondary salinization salinization in irrigated fields at points of in irrigated fields at points of 
evaporation can be better managed by planting pattern, evaporation can be better managed by planting pattern, 
capping, even distribution of irrigation water with flow capping, even distribution of irrigation water with flow 
rate and field rate and field levelling levelling and drainage through much of and drainage through much of 
the root profile.the root profile.
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Fertilizer salinities that can add problems to Fertilizer salinities that can add problems to 
fields over time.fields over time.
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Factors that can Factors that can LIMIT LIMIT salts or sodium to soils:salts or sodium to soils:
Lower pH and limit sodium or salts to soilsLower pH and limit sodium or salts to soils

Rotational cropping, especially three to five year rotationsRotational cropping, especially three to five year rotations

Good  drainage and/or profile infiltrationGood  drainage and/or profile infiltration

No saline seepsNo saline seeps

No No salinizationsalinization along ditches or with less irrigation or noalong ditches or with less irrigation or no
preplantpreplant irrigation as well as irrigation methodirrigation as well as irrigation method

No wetland areas orNo wetland areas or pondedponded areas in fieldsareas in fields

Drainage or irrigation water use and infiltration below soil Drainage or irrigation water use and infiltration below soil 
surface along with land leveling managementsurface along with land leveling management

Good water quality and/or mixing water supply when neededGood water quality and/or mixing water supply when needed

Good crop selection and seed placementGood crop selection and seed placement

Careful fertilizer use and choiceCareful fertilizer use and choice
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