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" 

Photo 3.2. A poorly drained and eroded soil surface with 

clear signs of prismatic structure. 
[PHOTOGRAPH: E. BARRETT-LENNARDJ 

, 

The overall textural classification of a soil is called its 

textural class. This can be determined qualitatively by 
an experienced soil classifier, who can tell by kneading 
the moistened soil whether it is coarse or fine textured, 

and to which class it belongs. Alternatively, quantitative 
determinations of textural class can be made by 
determining the relative weights of clays, silts and 
sands in the laboratory (in a process called mechanical 
analysis). The textural class of the soil can then be 
determined using a key such as that shown in Figure 3.3. 

Soil structure 

Soil structure is the tendency of the soil to form 
aggregates or peds. The aggregates are described in 
terms of their class (i .e. average size, see Table 3.5) and 
type (Figure. 3.4). Assessment of soil structure can 
provide important information about a soil's internal 
drainage and about zones of resistance to root 
penetration (Photo 3.2) . 

Table 3.5. Terms describing the class 
(average size) of aggregates 
or peds. 

Aggregate class Average size (millimetres) 

Very fine 0.05-0.1 

Fine 0.1-0.25 

Medium 0.25-0.5 

Coarse 0.5-1 

Very coarse 1-2 

Table 3.6 . Terms used to describe 
soil mottIing. 

Term Meaning 

Abundance 

-few 

- common 

-many 

Size 

- fine 

- medium 

- coarse 

Contrast 

between mottles 

- faint 

- distinct 

less than 2 % of area 

2-20% of area 

more than 20% of area 

less than 5 millimetres (mm) 

in diameter at widest point 

5-15 mm in diameter at widest point 

more than 15 mm in diameter at 

widest point 

indistinct mottles 

readily visible 

- prominent obvious and outstanding 

Sharpness of 

mottle boundaries 

- sharp knife edge 

- clear less than 2 mm wide 

- diffuse more than 2 mm wide 

Colour As appropriate 

Source , So il Survey Staff J 95 J, pp . J 9 J - J 93 



Sand (percent by weight) 

Figure 3.3. Textural triangle showing the percentages of clay, silt and sand in the basic soil textural classes. 

(There are many published versions of this key; this example is reproduced from Hille11980.) 

Mottling and gleying 

Both these features give important information about 
the degree to which a soil is subject to waterlogging. 
Mottles are oxides of iron or manganese found in soils 
subject to substantial changes in reduction and 
oxidation (usually associated with periods of 
waterlogging followed by drainage). If soils are 
continually waterlogged then the blue or green colour 
of a gleyed soil can be seen. 

Mottling is defined in terms of abundance, size, 
contrast between mottles, sharpness of mottle 
boundaries and colour (Table 3.6). 

3.3.5 Quality of irrigation water 

Plants will not grow if they are irrigated with water of 
high salinity. Furthermore, soils can become sodic if 
they are irrigated with water of high 'sodium hazard'. 
The importance of salinity is self-evident; however, the 
issues of sodium hazard require some amplification. 
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Plate-like: in which the natural cracking is mainly horizontal 

Prism-like: in which vertical cracking is more apparent than horizontal cracking; 
results in structures 2-5 times as long as they are broad. Consists of: 

Prismatic: tops level Columnar: tops rounded 

Block-like: in which vertical and horizontal cracking are equally strongly developed. 
Structures have sharp edges and smooth faces. Consists of: 

Subangular blocky: Angular blocky: 

Spheroidal: in which the surfaces of the peds are rounded. Consists of: 

Granular: porous Crumb: very porous 

Figure 3.4. Terms describing the types of aggregates or (Brady (1990), p.101). 



We have already noted that the surface sealing of clay 
soils is a major problem in irrigated agriculture because 
this decreases rates of water infiltration. However, the 
formation of soil crusts and seals is determined 
primarily by events that occur in the upper few 
millimetres of the soil profile. Crust and seal formation 
are especially pronounced in farming systems that use 
flood irrigation. This is not surprising because when 
irrigation water moves over the soil surface there can 
be strong mechanical and stirring actions, and clay 
particles have greatfreedom to move (Kielen 1996, p. 4). 

The chemistry of the irrigation water can have a critical 
effect on whether a soil develops a sealing crust at the 
surface, and on the subsequent rates of water 
infiltration into that soil. Indeed, some scientists have 
suggested that rates of water infiltration are more 
affected by the chemistry of the irrigation water (its 
sodium hazard) than by the chemistry of the soil profile 9 

In our previous discussion of soil sodicity, we noted that 
the divalent positive ions calcium and, to a lesser 
extent, magnesium are effective in overcoming the 
dispersive electrostatic forces that operate on clay 
particles. Unfortunately, in irrigation water these 
beneficial ions can be precipitated as insoluble 
compounds if the water contains high concentrations 
of carbonate and bicarbonate. Researchers have 
therefore calculated residual sodium carbonate (RSC) 
as a means of determining whether irrigation water has 
an excess of calcium and magnesium, or of carbonate 
and bicarbonate.1 0 

There are a number of different schools of thought 
about how best to define and measure irrigation water 
quality. At the present time, Pakistan assesses water 
quality in terms of its salinity and sodium hazard (SAR 
and RSC) . Critical values for these criteria are given in 

Table 3.7. 

Table 3.7. Water quality classification based on measurements of electrical conductivity 
(EC), sodium adsorption ratio (SAR) and residual sodium carbonate (Rsc)a. 

Classification EC (d5/m) 5AR R5C 

Useable (C1 51 R1) 

Marginal (C252R2) 

Hazardous (C353R3) 

less than 1.5 (C1) 

1.5-3.0 (C2) 

more than 3.0 (C3) 

a Water quality can be affected by any or all of these factors 

Source, Water and Power Developmen t Authority ( 198 1) 

9 For example , after 19 months of irriga tio n with wate r of different 
sa lini ties and SAR, rates of water in filtration in O.5·metre 
columns of so il were far better correlated with the salinity and 
SAR of the applied irrigation water than with the chemical 
properties of the so il (Oster and Schroer 1979). 

less than 10 (51) 

10-18 (52) 

more than 18 (53) 

less than 2.5 (R1) 

2.5-5.0 (R2) 

more than 5.0 (R3) 

10 RSC = [H C03- + CO/-l- [Ca2+ + Mg2+J. where 

concentrations are in milliequiva lents per li tre (Kielen 1996, p. 5). 35 




