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Table 10.1 Categories of saline and sodic soils*

|EC.dS |ESP Exchangeable sodium percentage A

Category of soil | m~! (ESP) SAR | Common name
Saline non-sodic | >4 <15 | < 13 | Saline soil
Saline sodic >4 > 15 { >13 | Saline-sodic

+ 1 + 3 SL)il
Non-saline sodic |<4 |> 15 [ > 13 . Sodic soil
Non-saline <4 <15 < 13 | Normal soil
non-sodic

*Classical class:ilicaliﬁn of saline ;1nd sodic soils according to Richards ( l‘);“"-H.
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Pre-leaching® Post-leaching®* Combined™**
EC.=198 x EC); EC.=216xEC;; EC.=2.06xEC;,
EC.=6.53xEC;s EC.=2.08xEC,s EC.=242xEC,+
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Table 10.2 Soil salinity classes

Sail sﬁlinity class [ EC.. dS m-! cht on crop plants

Nonsaline [0-2 ' Salinity ‘cﬂ'ccl; negligible

VSIVighlly saline 24 ;Yiéld of sensitive crops mhy be restricted
Moderately saline [4-8 . Yield of many crops are restricted

Strongly saline | 8-16 | Only tolerant crops yield satisfactorily

Very strongly saline >16 | Only a few tolerant crops yield satisfactorily

Source: http://'www2.vemier.com/sample_labs/AWV-(09-COMP-soil _salinity.pdf
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Table 10.3 Major distinguishing characteristics of saline and sodic soils

Characteristics | Saline soils Sodic soils
Chemical (a) There are neutral salts (a) Neutral salts are generally absent.
consisting of chlorides and Appreciable quantities of salts capable of
sulfates of sodium, calcium and | alkaline hydrolysis, e.g. Na,COs;, present.
magnesium. (b) the pH of the saturated soil paste is
(b) the pH of saturated soil paste | more than 8.2.
is less than 8.2. (c) ESP > 15; electrical conductivity of
(c) an electrical conductivity of the saturated soil extract <4 dS m~! at
the saturated soil extract is >4 dS | 25 °C but may be more if appreciable
m~! at 25 °C. quantities of Na,CO; etc. are present.
(d) There is no well-defined (d) the pH and ESP are related.
relationship between pH and ESP. | (e) Sodium is the dominant soluble cation.
(e). Soils may contain significant | High pH of the soils results in
quantities of sparingly soluble precipitation of soluble ca and mg such
calcium compounds, e.g. gypsum. | that their concentration in the soil solution
is very low.
(f) Gypsum is nearly always absent in
such soils.
Physical (a) for excess soluble salts the (a) Excess exchangeable sodium causes

clay fraction is flocculated, and
the soils have a good structure.
(b) Permeability of soils to water
and air is good.

dispersion of clay and poor soil structure.
(b) Permeability of soils to water and air
is restricted. .

Effect on plant
growth

In saline soils plant growth is
adversely affected:

(a) Chiefly through the effect of
excess salts on the osmotic
pressure of soil solution resulting
in reduced availability of water:
(b) through toxicity of specific
ions, e.g. Na, cl, B, etc.

In sodic soils plant growth is adversely
affected:

(a) Chiefly through the dispersive effect of
excess exchangeable sodium resulting in
poor physical properties:

(b) through the effect of high soil pH on
nutritional imbalances including a
deficiency of calcium;

(c) through toxicity of specific ions, e.g.
Na, CO;, Mo, etc.

Soil
improvement

Improvement of saline soils
essentially requires the removal of
soluble salts in the root zone
through leaching and drainage.

Chemical amendments followed by
leaching, irrigation and drainage are
needed.
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Na,CO, +H,SO, =CO, +H,O+ Na,SO, (leachable )
CaCO, + H,SO, =CaSO, + H,0+ CO,
Na -Clay - Na+ CaSO, = Ca~-Clay + Na,SO, (leachable )
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FeSO, +2H,0 = H,S0, + Fe(OH),
H.S0, +CaCO, = CaSO, + H,0+ CO,

Na - Clay - Na+ CaSO, = Ca~Clay + Na,SO, (leachable )
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25430, = 250,

SO, + H,0=H,SO, (Sulfuric acid performsasabove )
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StepL.2FeS, +2H,0+70, = 2FeSO, +2H_SO,
Stepll4FeSO, + 0, +2H,SO, =2Fe (SO,), +2H,0
StepIlLFe, (SO, ), + FeS, =3FeSO, +28

StepIV.28+30, + 2H,0=2H,SO, (Sulfuric acid performsasabove )
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molecular weight of gypsum 3 172 ~0.86 g kg soil
200 200
= 86 x 10 kg kg 'soil
= 86x10°x224x 10°kg ha™’

= 1926 kgor 1.96 tha™

SO PRVIRCIRTIA VS S arour gy g
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Amendment Relative quantity®
Gypsum (CaSO4 2H,0) 1.00

Calcium chloride (CaCl, 2 H,0) 10.85
-Sulphuric acid (H,SO,) 10.57

Iron sulphate (FeSO,.7 H,0) 1.62

Aluminium sulfate (Al, (SO,),.18 H,0) | 1.29

Sulphur (S) 10.19

Pyrite (FeS,) — 30% sulphur 0.63

Calcium polysulfide (CaSs) — 24% 0.77

sulfur

“These quantities are based on 100 percent pure materials. If the
material is not 100 percent pure, necessary correction must be
made. Thus, if gypsum 1is only 80 percent pure.
1.0 x (100+80) = 1.25, the quantity to be added will be 1.25 ton
instead of 1.00 ton.
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CaCO, + CO, +H,0 < Ca® + 2HCO;
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CaCO, +H,CO, < Ca™ +2HCO;
CaCO, + H" < Ca™ +HCO;

CaCO, +H,0 < Ca® + CO> +H,0
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