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Summary

This project summarizes the mechanism of water-stable aggregate formation and
concludes that sustained, vigorous plant growth is essential to maintenance of soil
structure. Plants contribute to water-stable aggregates by adding carbon materials to
the soil that are decomposed by soil microbes. Exudates from roots and soil microbes
contribute to the formation of microaggregates, while fine roots and mycorrhizal hyphae
contribute to the stabilization of macroaggregates.

* Sustainable, vigorous plant growth, however, is difficult to achieve on degraded
soils from which topsoil has been removed by construction or erosion. Previous studies
indicate that plant growth on degraded soils is often nutrient limited, and that low soil
nitrogen (N) is the most common limiting nutrient (other than water). To evaluate the
levels of N needed for sustained plant growth, we surveyed a wide range of disturbed
but revegetated sites in the Tahoe Basin, and correlated the percent plant cover with soil
N pools. Plant communities with > 40 % ground cover were associated with soil
containing an average of 1228 kg total N/ha and 26 kg mineralizable N/ha. When
measured on a concentration basis (< 2 mm fraction) volcanic soils had much higher N
levels than granitic soils. When measured on a whole soil basis, however, granitic and
volcanic soils did not significantly differ.

Laboratory incubation experiments using prospective amendment materials
indicated that widely differing N release patterns occur. Given the large total amounts of
N per ha that are associated with adequate plant growth and cover, the use of
amendments with slow N release rates is encouraged, so that the N applied to the site is
retained in the soil until it is incorporated into plant tissue. Replicate extraction runs

indicate that the incubation method is consistent and is useful for screening amendment






materials during selection for field plots. Field release rates from test plots near
Livingston, CA were 30 to 40 % slower than laboratory release rates.

Placement of the amendment has a strong effect on plant growth. Surface (0 - 10
cm) applications had significantly higher biomass production than N amendments that
were evenly distributed throughout the profile (0 - 30 cm) or applied deeply within the

profile (20 - 30 cm).
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