
Measuring Matric Poten�al
William R. Whalley, Rothamsted; 

Malcolm D Jenkins, Mar�n S Goodchild, Delta-T Devices Ltd.; 
Chris W Wa�s, Rothamsted 

Delta-T Devices

The availability of soil water, and the ability of plants to extract it, is an important variable in plant research. The matric poten�al has been a useful way to 
describe water status in a soil–plant system. In soil it is the poten�al that is derived from the surface tension of water menisci between soil par�cles. The 
magnitude of matric poten�al depends on the soil water content, the size of the soil pores, the surface proper�es of the soil par�cles, and the surface 
tension of the soil water. Of all the measures of soil water, matric poten�al is perhaps the most useful for plant scien�sts. In this poster, the rela�onship 
between matric poten�al and soil water content is explored. It is shown that for any given soil type, this rela�onship is not unique and therefore both soil 
water content and matric poten�al need to be measured for the soil water status to be fully described. However, in comparison with water content, 
approaches for measuring matric poten�al have received less a�en�on un�l recently. In this poster, a cri�que of current methods to measure matric 
poten�al is presented, together with their limita�ons as well as underexploited opportuni�es. The rela�ve merits of both direct and indirect methods to 
measure matric poten�al are discussed. The different approaches needed in wet and dry soil are outlined. 
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Very wet condi�ons
A novel dielectric tensiometer that has been 
designed specifically for use in soil-free substrates 
such as coir, peat and Rockwool with a water 
tension measurement  range of -0.7kPa to -2.5kPa.
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This dielectric tensiometer can be integrated with 
precision irriga�on controllers for commercial 
grower applica�ons using soil-free substrates.

Water filled tensiometers

Matric poten�al data measured with four water-filled tensiometers used by Whalley 
et al. (2008). Note that one of the tensiometers recorded matric poten�als as low as 
–200 kPa (set 3) and it cavitates at its most nega�ve matric poten�al.
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To address the cavita�on failure 
m o d e  o f  t h e  wate r-fi l l e d 
tensiometer a novel dielectric 
t e n s i o m e t e r  h a s  b e e n 
developed for use in soils. This 
sensor does not suffer from 
cavita�on in very dry soils and 
automa�cally recovers from 
such condi�ons when the soil is 
re-we�ed. Furthermore, the 
measurement range can extend 
well beyond that of a typical 
water-filled tensiometer.

A robust alterna�ve
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Very dry condi�ons

Our data suggest the indirect phenotyping of roots by 
measuring soil water content is likely to be more 
effec�ve if the measurement method is related to the 
matric poten�al of soil water. Of the methods we have 
explored penetrometer measurements sa�sfy this 
requirement. 

Failure stages of the water-filled tensiometer.


