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The development of soil physical measuring methods formed a rather divers but integral part of soil scientific research in

Hungary. The method’s developing activity has been always c ombined with the interpretation and evaluation of the

measured values.

The developments of water management properties’ measuring methods of soils always were in the focus of the soil scientific research in
Hungary. In a brief review from 1950 the following main developments can be listed:

� Károly SÍK modified measurment of hygroscopic value of soil (Ballanegger and Di Gleria, 1962).
� Lajos KREYBIG, László MADOS, and György VÁRALLYAY used the hygroscopic value by SÍK to estimate the wilting point moisture content of
soils. They used the plasticity index of ARANY for estimating the field capacity moisture content of soils as well. (Mados, 1943; Kreybig, 1951;
Várallyay, 1942).
� Béla KAZÓ used tensiometer (Photo 1.) constructed by him to determine the water potential and moisture content of soil. His experiment was
mixing the material and firing of the ceramic cups as well (Kazó, 1956).
� Béla KAZÓ carried out field measurements of soil water permeability with different gravitation methods (Kazó, 1970; Kazó, 1972; Kazó, 1973).
His development and application was a rainfall simulator for determining water management properties of soil (Kazó, 1966).His development and application was a rainfall simulator for determining water management properties of soil (Kazó, 1966).
� György VÁRALLYAY Jr. adopted and introduced the “evaporation column” laboratory method for measuring the unsaturated conductivity of
soils (Várallyay, 1974; Várallyay, 1987). Other field method for measuring the near saturated water conductivity of soil were also introduced and
applied (Kézdi, 1961; Thyll, 1983). Sándor DARÓCZI, István KOCSIS, and Ferenc LIGETVÁRI developed an electrical sensing system to the
adopted „auger whole” method (Daróczi, Kocsis, and Ligetvári, 1992).

� Miklós DVORACSEK and Andor KLIMES-SZMIK applied small-size core monoliths for measuring soil water
management properties such as water percolation, and bulk density (Dvoracsek and Klimes-Szmik, 1951); Várallyay
adopted, further developed and set up a complete sand, kaolin box (Photo 2.) and pressure membrane apparatus for
measuring water retentions of soil core samples (Várallyay, 1973).
� Soil moisture content measuring methods form a rather continuous history from the oven drying method through
radioactive methods (neutron probe) by János DI GLÉRIA (1966); the alcoholic combustion method by DI GLÉRIA
and KAZÓ (1952), by KAZÓ (1956); the continuous measurement of soil moisture potential (Photo 4.) by Gy.
GAJÁRSZKI (1980); with measuring soil dielectric properties by Kálmán RAJKAI (1983; 1991) (Photo 3.) ; the
penetration resistance of soil in the handbook by DI GLÉRIA, KLIMES-SZMIK and DVORACSEK (1957). General
reviews of soil moisture content measuring methods can be found in PAPP (1967), SZABÓ (1972), SZALAY and
VARGA (1972), RAJKAI in BUZÁS (ed), (1993).
� Soil compaction and penetration resistance measured with penetrometer designed by DVORACSEK (Photo 4.) in
DI GLÉRIA, KLIMES-SZMIK and DVORACSEK (1957); in BUZÁS (1993); Penetrometer and a soil moisture meter
combination by DARÓCZI, KOCSIS, and LIGETVÁRI (1992), and by SINÓROS-SZABÓ (1992).

� Andor KLIMES-SZMIK categorized soil porosity on the water conductivity (Klimes-Szmik,
1962; Klimes-Szmik and Kullmann, 1962).
� HAJAS, KERTÉSZ, and VÉR studied structural features, air conductance and air capacity
of soils (Hajas and Kertész, 1951); Vér (1961).
� L. KREYBIG, F. KOZMA and Z. VARGA-HASZONITS determined heat management
properties of soils (Kreybig, 1951; Kozma and Varga-Haszonits, 1957).
� I. DEZS� , Á. KÉZDI, Z. RÁTZ, I. PATAY, and S. VIRÁG measured and discussed different
soil physical and mechanical characteristics such as breaking i ndex, plasticity, shear
resistance, etc. mostly in soil mechanics and engineering practice (Dezs� , 1958; Kézdi, 1974;

Photo 1. Tensiometer designed by Kazó

Photo 2. Complete sand, kaolin box and pressure 
membrane apparatus for measuring water 
retentions of soil core samples designed by
Várallyay
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resistance, etc. mostly in soil mechanics and engineering practice (Dezs� , 1958; Kézdi, 1974;
Rátz, 1986; Patay and Virág, 1992).
� Gy. SITKEI discussed material flow in soil from soil mechanical point of view (Sitkei, 1997).

From the above assembly it is obvious that the development of soil physical measuring
methods formed a rather divers but integral part of soil scientific research in Hungary. The
method’s developing activity has been always combined with the interpretation and
evaluation of the measured values.

However these measuring methods cannot be used in every soil conditions and varieties
because of their limitations. In such cases measurements can be substituted by estimations.
Estimation of certain soil physical characteristics or properties came into fashion even quite
early as shown above. L. KÉGL published a paper about the mathematical relations of most
frequently measured soil physical constants (Kérgl, 1949). The introduction of soil water
retention measuring apparatus by Gy. VÁRALLYAY (1973) made possible to build up a soil
physical database on which the pedotransfer functions for estimating water retention data
and/or parameters of water retention function could be derived (Rajkai et al., 1981; Buzás,
1993; Nemes, 2003).

Photo 3. Pressure membrane apparatus for 
measuring soil moisture potential designed by
Gajárszki

Photo 5. Penetrometer
designed by Dvoracsek

Photo 4. BR-150 soil moisture meter till 150 cm 
depth , designed by Beczner and Rajkai


