
 

                                 Class Notes 

Class:  XII 

 

Concept of Soil Moisture Availability 

Subject: AGRICULTURE 

 

Soil moisture 

The water is held within the soil pores. Soil water is the major component of the soil in relation to plant growth. 

Physical Classification of Soil Water:-  

 

1. Hygroscopic water: This water forms very thin films around soil particles and is not available to the plant. 

The water is held so tightly by the soil that it cannot be taken up by roots. Hygroscopic water held so tenaciously 

(-31 to -10000 bar/-449.6 psi to -145037.738 psi) by soil particles that plants cannot absorb it.  

 

2. Capillary water: Capillary water is held in the capillary pores (micro pores). Capillary water is retained on 

the soil particles by surface forces. It is held so strongly that gravity cannot remove it from the soil particles. The 

molecules of capillary water are free and mobile and are present in a liquid state. Due to this reason, it 

evaporates easily at ordinary temperature though it is held firmly by the soil particle; plant roots are able to 

absorb it. Capillary water is, therefore, known as available water. The capillary water is held between - 1/3 and -

31 bar. 

 

3. Gravitational water: Gravitational water occupies the larger soil pores (macro pores) and moves down readily 

under the force of gravity. Water in excess of the field capacity is termed gravitational water. Gravitational 

water is of no use to plants because it occupies the larger pores. It reduces aeration in the soil. Thus, its removal 

from soil is a requisite for optimum plant growth. Soil moisture tension at gravitational state is less than -1/3 bar 

(less than -4.8 psi).  

 
 

B. Biological Classification of Soil Water:- There is a definite relationship between moisture retention and its 

utilization by plants. This classification based on the availability of water to the plant. Soil moisture can be 

divided into three parts.  

 

i. Available water:- The water which lies between wilting coefficient (-15 bar) and field capacity (-1/3 bar). It is 

obtained by subtracting wilting coefficient from moisture equivalent.  

ii. Unavailable water:- This includes the whole of the hygroscopic water (-10000) plus a part of the capillary 

water below the wilting point (-15 bar).  

iii. Super available or superfluous water:- The water beyond the field capacity stage is said to be super available. 

It includes gravitational water plus a part of the capillary water removed from larger interstices. This water is 

unavailable for the use of plants. The presence of super-available water in a soil for any extended period is 

harmful to plant growth because of the lack of air.   

 

Field Capacity :- The maximum quantity of water which a soil can retain against the force of gravity is known as 

field capacity. Value of field capacity is -1/3 bar.  

 

Wilting point:- Soil moisture content when the rate of absorption of water by plant roots is too slow to maintain 



plant turgidity and wilting occurs. The value of wilting point is -15 bar (220 psi).  

 

Type of wilting:-  

i. Temporary Wilting:- Wilting from which a plant will recover by reduction of the transpiration rate and 

without addition of water to the soil. The value of temporary wilting is -15 bar.  

 

ii. Permanent Wilting Point:- As moisture is lost from the soil, the point at which the force with which the 

remaining moisture adheres to soil particles exceeds that exerted by plant roots. Plants are therefore unable to 

absorb moisture and wilting results. Since this condition arises from the amount of water present in the soil, 

plants will not recover unless water is added to the soil, i.e. the wilting is permanent. 

 

Saturation:- All soil pores are filled with water. This condition occurs right after a rain. This represents 0 bars.   

 

Water movement in Soil:-  

1. Infiltration:- Infiltration is the process by which water on the ground surface enters the soil. Infiltration rate 

in soil science is a measure of the rate at which soil is able to absorb rainfall or irrigation. It is measured in 

inches per hour or millimeters per hour. The rate decreases as the soil becomes saturated.  

2. Percolation:- Percolation is the downward movement of water through saturated or nearly saturated soil in 

response to the force of gravity. Percolation occurs when water is under pressure or when the tension is smaller 

than about ½ atmosphere. Percolation rate is synonymous with infiltration rate with the qualitative provision of 

saturated or near saturated conditions.  

3. Interflow:- Interflow is the lateral seepage of water in a relatively pervious soil above a less pervious layer. 

Such water usually reappears on the surface of the soil at a lower elevation. 

4. Leaching:- Leaching reference to a soluble chemical or mineral) drain away from soil, ash, or similar material 

by the action of percolating liquid, especially rainwater or irrigation water.  

 

Water Requirement of Crop:-  

Water requirement of crop is the quantity of water regardless of source, needed for normal crop growth and 

yield in a period of time at a place and may be supplied by precipitation or by irrigation or by both.  

 

Water is needed mainly to meet the demands of evaporation (E), transpiration (T) and metabolic needs of the 

plants, all together is known as consumptive use (CU). Since water used in the metabolic activities of plant is 

negligible, being only less than one percent of quantity of water passing through the plant, evaporation (E) and 

transpiration (T), i.e. ET is directly considered as equal to consumptive use (CU). 

     

                                       WR = CU + application losses + water needed for special operations. 

 

 Water requirement (WR) is therefore, demand and the supply would consist of contribution from irrigation, 

effective rainfall and soil profile contribution including that from shallow water tables. 

      

                                                                      WR = IR + ER + S  

 

Note: This content has been prepared at home. 

 

 

 


