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Abstract:
Many agricultural-soils in the western U.S. are alkaline. Soil pH’s above 7.0 cause several essential
plant nutrients, including iron and sulfur, to become unavailable to plants. These soils often require
additional fertilizer, and can be very difficult to correct for agricultural purposes. Sulfur has been
identified as one of the best amendments for highly alkaline soils. Many forms of sulfur have been used
to amend these soils. Most forms are either only moderately effective, or are expensive to apply.

The mining industry commonly extracts sulfur rich minerals as a waste product. Although other
countries have tried these waste products, very little research has been done in the United States to test
these materials as an alternative soil amendment to alleviate iron and sulfur deficiencies on alkaline
soils.

The Golden Sunlight gold mine in Montana produces a high sulfur by-product. The material contains
approximately 55 % finely ground pyrite. Pyrite is composed of iron and sulfur and when allowed to
oxidize will acidify, releasing these elements. It was felt this pyrite material would be a good
amendment for alkaline soils.

A study was designed to test the benefit of applying finely ground pyrite to several soils varying in
alkalinity. The research included a laboratory and field study. In the laboratory, samples of the pyrite,
and five soils amended with the pyrite, were kept moist and monitored for chemical parameters that
would measure the rate of pyrite oxidation. The samples were monitored for one year. Field test plots
were also constructed on one of the alkaline soils tested in the laboratory to evaluate the effect of pyrite
applications on a sulfur demanding crop.

The results indicated that applications of finely ground pyrite were very effective at lowering soil pH
and increasing plant available iron and sulfur. The results also showed that due to the relatively slow
oxidation of the pyrite, successful application rates for very alkaline soils may often exceed 10,000
kg/hectare. 
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