leads us to expect the distribution of K
between available and non-available
forms to change over space and time in
the field. These processes repeat them-
selves because of wetting and drying
cycles during the growing season, which
cause the soil to alternate between oxi-
dized and reduced states. Bacterial activ-
ity, which is affected by temperature and
organic matter, also has a large effect on
the oxidation state of the soil minerals and
will rise and fall throughout the year. As
these and other redox processes proceed
throughout the season, and over the years,
the distribution of K will be affected.

We attempted to mimic these
processes by subjecting Fe-rich montmo-
rillonite to six redox cycles in the labora-
tory. The amounts of Fett and fixed K
were measured in the initial, reduced, and
reoxidized state (which comprises one
complete redox cycle) for each cycle. The
results for K fixation during five redox
cycles are shown in Figure 2. During
each reduction step the amount of fixed K
increased sharply, then decreased after
reoxidation but failed to return to the pre-
reduction level. With the completion of
each cycle, the fixed K progressively
increased, at first sharply then only grad-
ually (Figure 4). The amount of Fet+
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also increased sharply during the reduc-
tion step of each cycle, but reoxidation
failed to restore all the Fe to the Fet++
state (Figure 3). The amount of Fett
remaining in the sample after reoxidation
steadily increased with the completion of
each cycle (Figure 4). This indicates that
Fett in the clay is protected to some
extent by the presence of K, presumably
because of the collapse of superimposed
clay layers. This same action could con-
tribute to a stabilization of fixed K.

Summary

These results are encouraging, but
much has yet to be learned because direct
correlation between the control of oxida-
tion state during soil tests and plant
response to the resulting fertilizer recom-
mendations have not been established.
Some new ideas are emerging, however,
and offer hope for the future. Perhaps we
will soon be able to tell exactly how much
K will be available to the plant during the
growing season.

Dr. Stucki is with the Department of Natural
Resources and Environmental Sciences, College of
Agricultural,  Consumer and Environmental
Sciences, University of Illinois, Urbana, IL, 61801.

19



