











changeable Ca?* from the upper parts of the A horizon
to the B horizon. A similar but less pronounced down-
ward shift was also evident for exchangeable Mg?** and
K* (Table 1). Such selective cation redistribution, if con-
tinued for a sufficiently long period of time, could in-
fluence future site fertility by causing a gradual deple-
tion of the nutrient bases and/or an imbalance between
the monovalent and the divalent cations within that
section of the soil profile where most fine root uptake
takes place.

CONCLUSION

During the 50 yr.following red alder establishment on
the site, symbiotic N, fixation has built up the soil N
content to a level that would support intensive nitrifica-
tion. The proton release associated with such HNO,
production and dissociation was found to be a more
powerful acidification source than atmospheric H* de-
position, even when compared with areas heavily im-
pacted by acid precipitation. However, < 1% of the
total H* input to the soil leached below 40 cm, which
served as an indicator for the buffering capacity of this
particular soil. It also suggested that in spite of the
strong natural H* generation in the red alder site, little
danger for groundwater acidification existed.

Water quality, on the other hand, could be adversely
affected by the periodically intensive NO,~ production.
As biological NO;~ immobilization remained typically
low in the N-rich site, NO;™ levels in the percolating
solutions often exceeded the USEPA standard of 10 mg
L. This may become of importance in those areas
where N,-fixing species are dominant in watersheds
designated for drinking water.

Finally, the production of HNO, triggered selective
displacement and accelerated leaching of the exchange-
able cations. The decrease in base saturation has so far
remained limited to the upper parts of the soil profile. If
areas are dedicated to repeated rotations of red alder,
such selective downward movement of exchangeable
ions could cause a decline in forest site fertility or nu-
trient imbalances.
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