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84-036 WATER RETENTION by pressure plate extraction (1, 4 and 15 bars) 

1. Application 

1.1 The capacity of soils to absorb and retain water provides a reservoir 
from which water may be withdrawn by plants during periods between 
rainfalls and/or irrigation. The water retention properties of soils 
and the extraction of water from soils by plants have been 
intensively studied. Of these, the properties defining the range of 
plant available water have been the most universally used. The moist 
end of the range is defined by the field capacity; the dry end, by 
the wilting point (15 bar). Field capacity is approximately l/20, 
l/10 or l/3 bar depending upon the region of application. 

1.2 The following method is considered to be the most feasible for 
analyzing a large number of disturbed samples with relatively simple 
equipment. The preferred method for l/3 bar is to use undisturbed 
cores and a tension tank (Method 84-035). 

2. Apparatus 

2.1 Pressure apparatus with appropriate ceramic plates to withstand 
various pressures and a system for controlling pressure. 

2.2 Retainer rings about 1 cm high and 4 cm diameter. 

2.3 Balance (sensitivity 0.1 mg) 

2.4 Drying oven 

2.5 Drying cans 

3. Reagents 

3.1 None required. 

4, Procedure 

4.1 Place numbered retainer rings on porous plate and put about a 
teaspoon-full of sample in each ring. 

NOTE: Make certain that the plate being used will withstand the 
pressure required. 

4.2 Cover the plate with water to wet the samples from below, cover the 
plate with a plastic sheet and let the samples stand overnight. 

4.3 Remove excess water and place the plate in the pressure pot. 

4.4 Close the apparatus carefully and gradually apply pressure to the 
desired level (1 bar 15 psi; 4 bar 60 psi; 15 bar 225 psi). 
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4.5 After about a day, apply a 4 psi pressure differential to the rubber 
diaphragm above the samples (if there is such a diaphragm on the 
apparatus used). 

4.6 When outflow has ceased (6-10 days depending on the water retention 
required) remove the samples, transfer them to tared drying cans, 
weigh, oven-dry, and reweigh. 

5. Calculations 

5.1 Report water content as a percentage of the oven dry weight. 

6. Precision 

6.1 In the LRRI analytical service lab the coefficients of variation for 
15 bar water retention at levels of 7.45% is 1.74%. 
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