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ABSTRACT:

Water and wind erosion are major soil degradation forces on the Great Plains of North America but their effects on soil productivity are not well quantified. Six experimental sites were established in Alberta in 1990–1991 to ascertain the effects of simulated erosion on soil productivity. Incremental depths of soil (0, 5, 10, 15, and 20 cm) were removed with an excavator. Highly significant relationships were found between the depth of desurfacing and subsequent spring wheat yields, showing that simulated erosion drastically reduced soil productivity. Treatment effects at an irrigated site followed the same trends as the dryland sites, illustrating that top-soil loss cannot be offset by adequate soil moisture. Our results show that the loss in returns caused by topsoil removal depends on (a) the particular depth increment of topsoil removed by erosion; (b) soil type; and (c) whether the soil is dryland or irrigated.


Footnotes
	F. J. Larney, H. H. Janzen, and B. M. Olson are soil scientists, and C. W. Lindwall, a tillage engineer, with the Agriculture Canada Research Station, Lethbridge, Alberta T1J 4B1. R. C. Izaurralde and M. Nyborg are soil scientists with the Department of Soil Science, University of Alberta, Edmonton, Alberta T6G 2E3. E. D. Solberg is a specialist with the Soil and Crop Management Branch, Alberta Agriculture, Edmonton, Alberta T6H 5T6. This research was supported by the National Soil Conservation Program/Canada-Alberta Soil Conservation Initiative. We thank A. W. Curtis, M. E. McCann, Z. Zhang, and B. Hoar for technical assistance.
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