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Concept of Available Soil Moisture for Crops.

1. The range of available water that can be stored in soil and be available for growing crops is known as
available soil water/moisture.

2. It is the difference between the amount of water in the soil at field capacity and the amount at the
permanent wilting point referred to as the available water or moisture.

3. Readily available water (RAW) is that portion of available water which the crop uses without affecting
its evapotranspiration and growth. This portion is often indicated as a fraction of available water which is
dependent primarily on the type of crop and evaporative demand.

4. Many shallow rooted crops, such as most vegetables, require high moisture levels for acceptable yields.
Deeper rooted crops will generally tolerate higher depletions.

5. The water readily available to plants is the difference between water content at field capacity (θfc) and
permanent wilting point (θpwp)
θa = θfc – θpwp
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The term availability involves
two notions:
(a) The ability of plant root to

absorb and use the water with
which it is in contact and

(b) The readiness or velocity with
which the soil water moves in to
replace that which has been used
by the plant.

7. The water is readily absorbed by
the plant roots between field
capacity (-0.33 bar) to Permanent
wilting point (-15 bar).

Field Capacity:

a. Field capacity is the amount of soil moisture or water content held in
soil after excess water has drained away and the rate of downward
movement has materially decreased, which usually takes place within 2-
3 days after a rain or irrigation in pervious soils of uniform structure
and texture.
The physical definition of field capacity (expressed symbolically as
θfc “the bulk zvater content retained in soil at -33 J/kg (or -0.33 bar) of
hydraulic head or suction pressure”.

b. Field capacity (FC) is the amount of water that a soil can hold against
drainage by gravity. This usually occurs between 1/10 atm. (coarse
soils) and 1/3 atm (heavy soil).

c. Field capacity is considered as upper limit of available water.

d. Field capacity is characterised by measuring water content after
wetting a soil profile, covering it (to prevent evaporation) and
monitoring the change in soil moisture in the profile. Water content
when the rate of change is relatively small is indicative of when
drainage ceases and is called Field Capacity, it is also termed drained
upper limit (DUL).
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Permanent Wilting Point (PWP) or Wilting Point (WP):

a. The soil moisture content at which the plant will wilt and die. While there still may be water 
in the soil, the plant is not able to extract sufficient water from the soil to meet its needs.

b. Permanent wilting point (PWP) is the moisture content of a soil at which plants permanently 
wilt and will not recover. This occurs between 10 and 20 atm. of tension.

c. Permanent wilting point is defined as the minimal point of soil moisture that plant requires 
not to wilt.

d. If moisture decreases to this or any lower point a plant wilts and can no longer recover its 
turgidity when placed in a saturated atmosphere for 12 hours.

e. The physical definition of the wilting point (symbolically expressed θpwp or θwp) is defined as the 
water content at -1500 J/kg (or -15 bars) of suction pressure, or negative hydraulic head.

f. PWP values under field conditions are not constant for any given soil, but are determined by 
the integrated effects of plant, soil and atmospheric conditions.

g. PWP is considered as lower limit of available water.
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Kinds of soil water:
i. Gravitational water
ii. Capillary water
iii. Hygroscopic water

(i) Gravitational water:
Water in the micro-pores that moves downward freely under the influence of gravity (< 1/3 bar) beyond 
the root zone is called gravitational water. It is not available to plants.

(ii) Capillary water:
Water retained by the soil in capillary pores (micro-pores), against gravity (-1 /3 to -31 bar) by the force of 
surface tension as continues film around soil particles is called capillary water. It is available for plant 
growth.

(iii) Hygroscopic water:
When water is held tightly as thin film around soil particles by adsorption forces and no longer moves in 
capillary pores, is called hygroscopic water. It flows at gravity of > -31 bar.
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