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Table 1
(D) and cumulative leaced CI(CI).
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Total dralnage (TD), total leaced CITCI), and regression between cumulative drainage

Depth TD TC1 Regression equation Correlation
cm em,” cnf meq/ cnf coefficient
10 3.24 0.168 C1=0.0484 XD+0.0193 0.984
20 43.49 1.537 C1=0.0331 XD+0.1246 0. 997

30-1 37. 60 0. 885 C1=0. 0231 XD+0. 0460 0. 999
30-2 10.12 0. 341 C1==0.0316 XD+0. 0266 0. 999
50 12. 98 0.232 C1=0.0201 XD+0. 0183 0. 996
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Fig. 2 Drainage rate (v) as functions of time (T) after
application of water to soil surface.
The lines (1) and (2) are calculated by the

date shown as the open circles.
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Fig. 3 Schematic illustration of tank model.
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! Fig. 5 Cumuiative drainage (V) as functions of time
1t Hi H2 : Ha | after application of water to soil surface.
] The V, and V, are calculated by the H, and
] H, tanks shown in Fig. 4. respectively. Open
circles Indicate the data used for the cal-

0
I

x1.0373 x1.827* culation of lines (1) and (2) shown In Fig. 2.
Fig. 4 Developed parallel tank model. Open and closed circles Iindicate V,+ V,,
The H; and H, tanks indicate the mobile and trlangles V,.

phase in soil, and the Hj tank the stagnant
phase. Arrows indicate the Interdiffusion be-
tween the mobile phase and the stagnant.
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Fig. 6 The amounts of interdiffusion (I) between H;
+ H, tanks and H, tank as a function of
volume in H,;+H, tanks.
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Fig. 7 Calculated concentration in dralnage com-
pared with that measured.
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Summary

This paper discussed the by-pass effect and the source-sink effect on the
infiltration of water and mineral ions, causing their ununiformity in clayey
field soil with large shrinkage cracks.

After application of water and KCl to the soil surface, the drainage rate
and C1~ concentration were measured in the drainage water sampled by collectors
(4x15 cm) installed in a clayey field soil profile. The amounts of drainage
varied with the location in the profile. The chlorine concentration was higher
in layers where there was a large amount of drainage than in the layers with
a small amount of drainage. )

The drainage rate was found to be a function of two exponential functions
of time. The drainage system, therefore, was approximated by using a parallel
tank-model. Two drainage types were found: One, a slow drainage through the
gravitational drainage pore, can be represented approximately by a tank with
constant volume; and the other, a rapid drainage through a macropore system, can
be represented approximately by a tank that receives the overflow from the
former tank. The latter tank, particularly, may indicate a by-pass effect.
These two tanks are termed mobile tanks.

Furthermore, since the micropores within large peds can be expressed by a
third tank, it has been suggested that changes in the Cl™ concentration may
depend on interdiffusion between the third stagnant tank and the two mobile
tanks described above. Interdiffusion is the main mechanism of the source-sink
effect; the extent of interdiffusion is exponentially related to the amount
of water in the mobile tanks.

Our results have shown that infiltration through the clayey soil profile
can be represented by the following three processes;

a) transfer through a mactopore system (by-pass effect),

b) transfer through a gravitational pore system,

c) interdiffusion between macropores and micropores within soil peds

(source-sink effect).
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