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Further reading on Salinization 
 
The effects of salinity on crops 

 Salt affects plants in several ways: there are an osmotic 
component and anionic component to salinity stress. 
Because of a large amount of dissolved salts in a 
salinized soil, it becomes difficult for a plant to take up 
sufficient water because the osmotic potential of the soil 
becomes very negative. Water will go from a place with 
less dissolved particles to a place with more dissolved 
particles (i.e. it will flow to the place with the lowest 
osmotic potential). This aspect of salinity problems in 
plants lead to ‘physiological drought’. In this respect, salt 
stress is similar to drought stress. 
 

 The other component of salinity stress is related to the 
large amount of salts, usually NaCl (table salt) in the 
water which ends up in the plant. Na+ is toxic to plants. 
Besides this problem, the large amount of (positively 
charged) Na+ in the root zone makes it harder for a plant 
to absorb other positively charged ions such as 
potassium (K+) and calcium (Ca++) that the plant needs. 

 
When do we talk about salinized soils? 

 Salt affected soils can be classified as saline, sodic, or saline-sodic, based on the level of 
soluble salts and sodium. 
 

 Saline soils contain excessive levels of soluble salts in the soil pore water which negatively 
affect plant growth. A soil is classified as saline (table 1) when the salt concentration is 4 
dS/m or higher (measured as the Electrical Conductivity (EC) of the extract of the saturated 
paste; see ‘measuring soil salinity’), and the Exchangeable Sodium Percentage (ESP) is 
smaller than 15%. When adequate drainage of the soil is possible, the salts can easily be 
removed by leaching. 
 

 Sodic soils contain such a high level of sodium cations that it affects soil structure, and the 
ECe is lower than 4 dS/m. The extent of soil sodicity is measured as its ESP or Sodium 
Adsorption Ratio (SAR) (adsorbed at the cation exchange sites of the soil; mainly clay minerals 
and soil organic matter), in relation to the presence of calcium and magnesium in the soil. Soil 
sodicity causes degradation of soil structure, mainly by soil dispersion that block soil pores 
which reduces water infiltration and aeration of the soil. This in turn results in poor seed 
germination and restricted plant root growth. In carbonate rich soils the pH of sodic soils may 
exceed 8.5 and this further affects nutrient uptake. 

 
 In saline-sodic soils the high levels of calcium and magnesium often reduce the dispersion of 

soil particles and soil structure can be better than in sodic soils, but saline-sodic soils can 
have the characteristics of both types. Table 1 shows how different soil types are classified. 
Table 2 summarizes the classification of (irrigation) water according to its salinity level. 
 

Figure 1: Degraded farmland due to 
desertification 
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Table 1. General classification of salt affected soils. 
 

classification ECe (in dS/m) Soil pH ESP SAR Soil physical condition 
saline > 4.0 < 8.5 < 15 < 13 normal 
sodic < 4.0 > 8.5 > 15 > 13 poor 
saline-sodic > 4.0 < 8.5 > 15 > 13 normal 

 
Table 2. Soil salinity classes and crop growth (Abrol et al., 1988). Soil salinity is based 
on the electrical conductivity of the extract of a soil saturated paste (ECe, in dS/m). 

Soil salinity class ECe (dS/m) Effect on crops 
Non-saline 0-2 No negative effects 
Slightly saline 2-4 Reduction of yields of sensitive crops 
Moderately saline 4-8 Yields of most crops are restricted 
Strongly saline 8-16 Only tolerant crops produce good yields 
Very strongly saline >16 Suitable for halophytes 

 


