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Measurement of soil water
potential associated with
tliermod'
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What is water retention (water holding capacity)?
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Fig. Freezing point of an Andosol having different soil
moisture content. w: gravimetric soil moisture content
(kg kg"). Arrows indicate freezing point.
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Comparison of the freezing point depression method

with other standard methods

Andosol Sand dune regosol Alluvial soil
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Soil water characteristic curves

@: Pressure plate method
@: Psychrometer method
@: Vapor pressure method

uzuki, S.(2004) Verification of d
Nutrition, 50, 1277-1280.

O: Freezing point depression method (Bd = 1.02 Mg m3)
O: Freezing point depression method (Bd = 1.22 Mg m™)

hod for measuring matric potential of soil water. Soil Science and Plant

Freezing point
depression method

Pressure plate /
Pressure extractor

Potentiameter

Sample preparation

1 - 3 days 1 - 3 days 3 -7 days
Measurement

2 weeks - 1 month 1 - 10 minutes 1 - 2 hours
Price

11,000 GBP 13,000 GBP 270 GBP

North East Thailand... Degraded Soils

The FPD was used to assess
soil water holding capacity.
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Unfrozen water in frozen soils
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Unfrozen water in frozen soils

Frost heave

Muneoka et al. (2002)

htto:/lwww.flickr.com/photosystenes/5606131185/
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Unfrozen water in frozen soils

Permafrost

20%-25% of the world's land surface
Russia, Canada, Alaska, China, Japan,
and Antarctica

Unfrozen water in frozen soils

“Unfrozen water supports metabolic
activity of microorganisms survived
in frozen soil.” (Yanai and Toyota,
2006)

“60 to 94% of the soil
microorganisms might survive
following the successive freeze-
thaw cycles.” (Yanai et al., 2004)

Unfrozen water in frozen soils 2??

Mars - February 1995 HST - WFPC2

CO), NASA

It is estimated that as much as 60,000 km? of water may be
frozen in the Martian soil.

Freezing Point Depression Method

THE MEASUREMENT OF pF IN SOIL
BY FREEZING-POINT

Learn a lesson from the past
R. K. Schofield
(1935, Rothamsted)

By R K. SCHOFIELD, MA. PrD.
4D J. V. BOTELHO pa COSTA, PE.D.

(With One Text-fguze)

Bouvoucos & NeCoor. (1915) uadertook freezing-point determinations
a5 & meass of measuring the actual concenration of the soil sahution
dizectly in the soil at different moisture contents, Only with sand, how-
ever, did thoy find the deprassion of the frvsing:point 1o bo nearly in-
ersely proportional to the moisture conteat. In gencral the freccing-

i 1 s the

“water content; decreases in arithmetical progression. They nevertheless
adhered to the view that the depression was » refiexion of the Salt
‘concentaation, and advanoed the hypothesis that part of the water that
is driven off vhen th soil is oven-dried is “unfiee”, i i

Reen itioized their interpretation, showing

that, according to their defition, the amouat of “unfres” water must
y This theory did o
‘scoount for s close similarity which they observed between the lowest
‘moistare content st which they were able o ind uce freesing (depression
Justover 1° C.) and the  wilting coeficient ” of Briges & Shauts, and they

bsequently
these must be some fundamental conuexion hers, a view that Bouyoucos
s recently (1996) reaffemar
Pazker(192] 2, 10215, 1922) Iater showed that large depressions can be.
chbtained in soils and otber granular materisls vashed free of all soluble
matorial, and that the effoct of dissolvod material when prosent is super-
imposed on that of the finely divided insoluble matetial, the two effects
very nearly sdditive. When both are present, the characteristic of
the contribution of the solid matter is, i general, s change from & very
Jepression, say 00L° C. to » relatively large one, sy 1° G, for
‘perhaps a threefold reduction in meisture sontent which might change

Schofield and Botelho da Costa (1938)

Thank you very much for your attention.

Please contact me;
'3 S.suzuki@cranfield.ac.uk
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