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5.1 Introduction

Similarly as for nitrogen and sulfur, atmospheric dry deposition is an important source of physiologically

important base cations to forest ecosystems. Lindberg et al. (1986) determined that dry deposition represented

more than 50% of the annual input of Ca2+ and K+ in an oak forest in Tennessee . Dry deposition to plant

communities in the forest of the California mountains is of special importance because of the small amount of

wet deposition during the growing season and scarcity of nutrients in predominantly granitic soils (Rundell

and Parsons, 1977). However, very little is known about deposition of base cations to forests in the western

United States, with the exception of a few studies in the subalpine ecosystem of the Sierra Nevada

(Bytnerowicz et aI., 1991; 1992; Brown and Lund, 1994). No similar studies have been performed"in the San

Bernardino Mountains.

Potassium, calcium , magnesium are essential elements for most higher plants (Salisbury and Ross, 1978).

Sodium is taken up by plants from the soil solution . Although a role of sodium in plant physiology is not

well established (Czerwinski, 1978), it is believed that it may replace potassium in controlling cell turgor

(Mengel and Kirkby, 1982). It has been established that with increased acidity of soil (which could be caused

by elevated deposition of nitrogen) availability of potassium, calcium and magnesium may be impaired

(Falkengren-Grerup, 1989; Duffy and Schreiber, 1990; Huettl , 1992). Acidic precipitation can also cause

increased leaching of these cations from the foliage (Barker and Ashenden , 1992; Cape, 1993) . Therefore it

may be expected that forests which are under effects of the above-normal levels of acidic precipitation may be

experiencing deficiencies of potassium, calcium and magnesium. This potential for deficiency may be

compensated to some extent by dry deposition of these elements to forest trees and soils .

At the Barton Flats forest study site deposition of potassium, calcium, magnesium , and sodium to the forest

were measured by a throughfall analysis and a foliage rinsing technique. In this section of the report the

results obtained by the foliage rinsing technique are presented.

5.2 Methods

The foliage rinsing technique is described in Section 4.2 and in detail in the Standard Operation Procedures.

Concentrations of base cations in the foliage rinses were determined with atomic absorption

spectrophotometry (perkin Elmer 5000) . The branches were harvested at the end of each season and their

surface area calculated according to empirically developed formulas . Results of base cation deposition are

presented as fluxes (micrograms m-2 h-I).

5.2.1 Measurements of Deposition Fluxes of Base Cations on a Vertical Gradient
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