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SUMMARY

To study unsaturated flow in soil, water diffusivity curve, D(®), is needed.

In 1956, Bruce and klute devised a method to measure water diffusivity in soil by
infiltration of water in a horizontal soil tube. After Bruce and Klute, other
researchers have done some research and used Gamma ray to determine moisture content
and finally diffusivity coefficient. Since the Gamma-ray apparatus is not available
to everyone 1in Iran, 1t seems that the following method 1is applicable to determine
diffusivity coefficient in different soil moisture contents. '

In this experiment, dlfoSlVlty coefficients of three soils from Lavark Najafabad
Isfahan University of Technology's Farm and Ardestan (having texture of silty clay,
sandy loam, and sandy clay loam, respectively) were analyzed, Soil tubes, with
diameter of 1.3, 1.55, and 2.35 cm and length of 150 cm, were cut i1in 5 cm pieces
and connected again by paper tape. Sieved soil was poured uniformly in the glass
tubes. .A mariotte bottle supplied the necessary water. The start of the experiment
was recorded by a cornometer and the position of the wetting front was marked on the

soll tube. After 25 hours, soil sections were seperated by a sharp cutter and
moisture content and bulk density of each section was measured. Curves of volumetric

molsture content versus distance were drawn and dlffu51V1fy coefficients were
calculated, using Bruce and Klute equation. Curves of wetting front position for
three soils and three tube diameters were drawn and their regression epuations were
calculated. | .

The results showed that: a) the value of diffusivity coefficient is low in low
moisture contents and increases with increasing soil moisture content, b) after 25
hours, wetting front of sandy loam soil has advanced more than the other two soils,
c) the value diffusivity coefficients in different tubes are different, and d) the
uniformity of soil compaction in the tubes was good and the standard deviation of
the measured bulk density values was less than 0.057.



