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In water scarce areas, plant growth and productivity can be severely hampered by ir-
regular precipitation and overall water shortage. Although root water uptake is driven
by potential gradients, measurement of soil water potentials was limited by the mea-
surement range of water-filled tensiometers (-0.085 MPa). Other measurement tech-
niques indirectly measure soil water pressure by converting soil moisture with the use
of the water retention curve. In dry soil conditions, when the soil moisture measure-
ments may become insensitive to small moisture variations, this conversion may lead
to large errors. We developed a polymer tensiometer (POT) that is able to measure
down to -2.0 MPa. The POT consists of a solid ceramic, a stainless steel cup and a
pressure transducer. The ceramic consist of a support layer and a membrane with 2
nm pore-size to prevent polymer leakage. Between the ceramic membrane and the
pressure transducer a tiny chamber is located, which contains the polymer solution.
The polymer’s osmotic potential strongly reduces the total water potential inside the
polymer tensiometer, which causes build-up of osmotic pressure. Hence, the water
in the polymer tensiometer cavitates at a much lower soil water potential than the
essentially pure water in a conventional tensiometer. We tested 8 POTs in an exper-
imental setup, where we compared pressure measurements with moisture measure-
ments made by TDR, pressure from converted moisture measurements, and pressure



measurements by water-filled tensiometers. The experimental setup consisted of two
evaporation boxes, one containing sand (97.6% sand, 1.6% silt, 0.8% clay), and one
containing loam (42.8% sand, 38.8% silt, 18.4% clay). The uniformly repacked soils
were saturated at the beginning of the experiment, then drained, and left to dry out.
Results show that polymer tensiometers work comparable to the other instruments,
polymer tensiometer and TDR data can be used to measure an in-situ water retention
curve, and the comparison highlights the weaknesses of using converted soil water
pressures.
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