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Abstract:
In undisturbed, sodic stripmine spoil and topsoil columns, water, salt, and exchangeable sodium
movement with unsaturated flow were measured and expressed as a function of irrigation and chemical
treatments. Some saturated flow studies also were carried out. Lithium was applied as a tracer to
estimate exchangeable sodium movement.

Water movement through spoil columns, while maintaining a surface moisture tension of 0.08 bars,
indicated slow unsaturated water flow with movement being independent of leaching treatment. Water
moved faster through topsoil (0.22 cm/day average) than through spoil (0.19 cm/day). Under saturated
conditions, distilled water applied to spoil columns resulted in no flow (K=0 cm/day) through the entire
length of the columns, while gypsum solution applied to spoil columns resulted in flow through 50% of
those columns. Either leaching treatment resulted in saturated flow through topsoil columns.

With unsaturated flow, salt and exchangeable sodium movement in spoil columns were independent of
leaching treatment. In 222 days, soluble and exchangeable sodium were significantly removed from the
surface 10 cm in spoil with movement passing beyond the 20 cm depth. Lithium movement compared
favorably with exchangeable sodium movement and it also was independent of treatment. Topsoil
showed greater movement of sodium than spoil.

Significant to highly significant correlations were found, using linear regressions, between unsaturated
flow and movement of soluble Na and exchangeable Na and extractable Li. For reclamation purposes,
this should be useful in predicting the amount of sodium moved under conditions of a low, unsaturated
water flux. 
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