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Abstract:
Eastern Montana is a region in which coal mining in the past decade has resulted in the destruction of
soil systems and vegetation. State law requires this land be reclaimed with the establishment of
permanent, diverse, predominantly native plant communities. Fertilization is one management
technique that may help to meet this legal requirement. This study evaluated the effects of several
fertilization treatments on the establishment of vegetation on mine land.

A native species mixture was seeded on cover-soiled, regraded mine spoils in the fall of 1981 at
Colstrip, Montana. The following spring, the site was fertilized with 24 treatments of N (0, 14, 28, and
56 kg N/ha), P (0, 112, and 168 kg P/ha), and K (0 and 28 kg K/ha) in factorial combination.
Vegetational establishment was evaluated by measuring plant density, aerial biomass, canopy cover,
and frequency by plant class and species. In addition, species diversity, evenness, and richness were
calculated for each treatment.

After one growing season, P was the only fertilizer element to significantly affect vegetational
establishment. Regardless of the level of N and K, P fertilization at 112 and 168 kg P/ha decreased
density, aerial biomass, canopy cover, and frequency of warm season grasses. Legume aerial biomass
and canopy cover were reduced by fertilization at 112 kg P/ha. The reduction of these two plant classes
may be due to P fertilization increasing the competitive effect of other plant classes. Phosphorus
fertilization increased the aerial biomass and canopy cover of annual forbs and annual grasses. Species
diversity, evenness, and richness varied over the study site, but were not affected by fertilization.

It was recommended that P fertilization not be used the first growing season due to its negative effect
on warm season grass and to an extent legume establishment. Nitrogen and K fertilization were not
necessary for plant establishment under conditions of this study. 
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