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Saline soil (photo by Jay Goos)

Sodic soil (photo by NRCS)



Saline soils, EC > 4 dS/m



Soil Survey Office, Fargo, 
ND, MLRA56

“Calciaquolls” or “Calciaquerts”





“Common” Salts in the Soil
Compound Common Name Molecular Formula Solubility (20o C)

g/L

Calcium 

carbonate 

Lime CaCO3 0.06†

Magnesium 

carbonate

MgCO3 2.51‡

Sodium carbonate Soda Na2CO3 179

Sodium 

bicarbonate

Baking soda NaHCO3 87

Calcium sulfate Gypsum CaSO4 1.9

Magnesium 

sulfate

Epsom MgSO4 252

Sodium sulfate Glauber’s salt Na2SO4 161

Magnesium 

chloride

MgCl2 410

Sodium chloride Table salt NaCl 264

Calcium chloride CaCl2 427

Calcium 
bicarbonate
1.6 g/L



Solubility, in general:

Cl- > SO4
2- > CO3

2-



EC of saturated solutions:

CaCO3

CaSO4

NaCl
NaHCO3







So, which salts will likely move faster in soils?

Depends on:
1)Water flow in soils

-Saturated flow vs unsaturated flow
2)Solubility of the salts



https://www.extension.umn.edu/agriculture/soils/soil-
properties/soil-management-series/introduction-to-soil-
management/img/changes-in-soil-water.jpg



Coarse-
texture

Medium-
texture

Fine-
texture

h is the height of rise
r is the radius of the pores



Barnes: FINE-LOAMY
Fargo: FINE
Bearden: FINE-SILTY



CRP, Grass Strip, 

Road Ditch
Non-Perennial Plants, 

Cultivated, Bare Soil

High Evaporation

Low Water Infiltration

High Water Infiltration

Calcium Carbonate

Gypsum

Soluble Salts

Calcium Carbonate

Gypsum

Soluble Salts

Leaching > EvaporationEvaporation > Leaching

Adapted from Reid 
et al. 1993





Road CRP Cultivated Field

400 ft 700 ft
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Values are soluble salts (mmhos/cm or dS/m)



Knuteson et al., 1989 SSSAJ



Won’t the salts leach by themselves?

Yes, more or less, but it will take time.



• More fishing?

• Leaching > Evaporation

• Ground water level must be below the capillary fringe

What has to happen to leach salts?











Sources of water to leach soils with

• Best case scenarios:
• Slow and steady rainfall

• Melting snow.

• You can’t make more water but you can concentrate it



Coarse-
texture

Medium-
texture

Fine-
texture

20” 31” 48”

Capillary rise:



Summary and Battles

• All salts are not created equal

• If you can understand how water moves in soil you can begin to 
understand how to manage salinity

• Spend more time fishing, less time working

• Too much water, too cold, too little leaching, too high of 
groundwater

• Tile drainage must be installed with the correct spacing so that the 
capillary fringe is not in the root zone


