
1 
 

GEOG, 2ND Sem, Unit II, Soil Salinity 

Soil Salinity 

The terms salt and salinity are often used interchangeably, and sometimes incorrectly. A 

salt is simply an inorganic mineral that can dissolve in water. Many people associate salt with 

sodium chloride— common table salt. In reality, the salts that affect both surface water and 

groundwater often are a combination of sodium, calcium, potassium, magnesium, chlorides, 

nitrates, sulfates, bicarbonates and carbonates. 

If your soil has high salinity content, the plants growing there will not be as vigorous as 

they would be in normal soils. Seeds will germinate poorly, if at all, and the plants will grow 

slowly or become stunted. If the salinity concentration is high enough, the plants will wilt and 

die, no matter how much you water them. 

Saline soil 

Saline soils contain enough soluble salts to injure plants. They are characterized by white or light 

brown crusts on the surface. Salts generally found in saline soils include NaCl (table salt), 

CaCl2, gypsum (CaSO4), magnesium sulfate, potassium chloride and sodium sulfate. The 

calcium and magnesium salts are at a high enough concentration to offset the negative soil 

effects of the sodium salts. The pH of saline soils is generally below 8.5. The normal desired 

range is 6.0 to 7.0, but many Texas soils are naturally 7.5 to 8.3. Leaching the salts from these 

soils does not increase the pH of saline soils. 

How does soil salinity affect plant growth? 

Salinity can affect plant growth in several ways, directly and indirectly: 

Direct soil salinity damages:  
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➢ Decreased water uptake. High salts concentration results in high osmotic potential of the 

soil solution, so the plant has to use more energy to absorb water. Under extreme salinity 

conditions, plants may be unable to absorb water and will wilt, even when the 

surrounding soil is saturated. 

➢ Ion-specific toxicity. When a plant absorbs water containing ions of harmful salts (e.g. 

Sodium, Chloride, excess of Boron etc.), visual symptoms might appear, such as stunted 

plant growth, small leaves, marginal necrosis of leaves or fruit distortions. 

Indirect soil salinity damages:  

➢ Interference with uptake of essential nutrients. An imbalance in the salts content may 

result in a competition between elements. This condition is called “antagonism”, i.e. an 

excess of one ion limits the uptake of another ion. For example, excess of chloride 

reduces the uptake of nitrate, excess of phosphorus reduces the uptake of manganese, and 

excess of potassium limits the uptake of calcium. 

➢ Sodium effect on soil structure. In saline soils, sodium replaces calcium and magnesium, 

which are adsorbed to the surface of clay particles in the soil. Thus, aggregation of soil 

particles is reduced, and the soil will tend to disperse. When wet, a sodic soil tends to 

seal, its permeability is dramatically reduced, and thus water infiltration capacity is 

reduced as well. When dry, a sodic soil becomes hard has the tendency to crack. This 

may result in damages to roots. It should be noted that salinity by itself actually improves 

soil structure and eliminates to some degree the negative effect of sodium ions, but of 

course, salinity cannot be increased without affecting plants growth. 

Factors Affecting Soil Salinity  

Several factors affect the amount and composition of salts in soils: 

➢ Irrigation water quality – The total amount of dissolved salts in the irrigation water, and 

their composition, influence the soil salinity. Therefore, various parameters, such as 

source water EC and its minerals content should be tested. 
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➢ Fertilizers applied – The type and amount of fertilizers applied to soil, affect its salinity. 

Some fertilizers contain high levels of potentially harmful salts, such as potassium 

chloride or ammonium sulphate. Overuse and misuse of fertilizers leads to salinity 

buildup, and should be avoided. 

➢ Irrigation regimen and type of irrigation system – The higher the water quantity applied, 

the closer soil salinity is to irrigation water salts concentration. When the soil dries, the 

concentration of salts in the soil solution is increased. 

How to control Soil salinity 

• Improving drainage 

• Leaching 

• Reducing evaporation 

• Applying chemical treatments 

• A combination of these methods 

 

Improving drainage: In soils with poor drainage, deep tillage can be used to break up the soil 

surface as well as claypans and hardpans, which are layers of clay or other hard soils that restrict 

the downward flow of water. Tilling helps the water move downward through the soil. While 

deep tillage will help temporarily, the parts of the soil not permanently broken up may reseal. 

 

Leaching: Leaching can be used to reduce the salts in soils. You must add enough low-salt water 

to the soil surface to dissolve the salts and move them below the root zone. The water must be 

relatively free of salts (1,500 – 2,000 ppm total salts), particularly sodium salts. A water test can 

determine the level of salts in your water. 

Leaching works well on saline soils that have good structure and internal drainage. To leach a 

highly saline soil, you may need to apply as much as 48 acre inches of water. An acre-inch is the 

volume of water that would cover 1 square acre to a depth of 1 inch. 
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Testing is often needed to determine how much water is needed to correct a particular 

soil. The testing laboratory can advise on how much water to add. After an application, the soil 

often must be retested to determine whether enough salts were leached out. 

Highly saline soils should be leached using several applications, so that the water can drain well. 

Here again, drainage can be a problem. If the water cannot infiltrate the soil, the salts cannot be 

dissolved and leached out of the soil. 

Reducing evaporation: Applying residue or mulch to the soil can help lower evaporation rates. 

 

Chemical treatments: 

 Before leaching saline-sodic and sodic soils, you must first treat them with chemicals, to 

reduce the exchangeable sodium content. To remove or exchange with the sodium, add calcium 

in a soluble form such as gypsum. Again, the laboratory analysis can determine how much 

calcium to add. 

After the calcium treatment, the sodium can then be leached through the soil along with 

the other soluble salts. Gypsum is the most common amendment used to correct saline-sodic or 

sodic soils that have no calcium source such as gypsum or free carbonates. These are available at 

garden centers and agricultural supply stores. Another amendment, calcium chloride, is used in 

some places, but it is seldom available in most areas. 

Many soils in the southern and western two-thirds parts of Texas contain significant 

concentrations of free limestone, which contains calcium carbonate. Unfortunately, these 

calcium sources do not dissolve in soils with high pH and therefore cannot help lower sodium 

levels. 

If your soil contains free carbonates, you can add acids to it to form gypsum, which will 

react with the soil to remove the exchangeable sodium. Add sulfuric acid, sulfur, iron sulfates 

and aluminum sulfate, which will react in the soil to produce acid. The acid will then react with 

the calcium carbonates (limestone) to form calcium sulfate (gypsum), water and carbon dioxide. 

The acidity may also displace some of the sodium. 


