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Use of Indigenous Rubidium to Trace Potassium

Fertilizer in the Pinus resinosa Ecosystem

The conclusion by Stone and Kszysty-
niak (I) that K was being conserved in
the Pinus resinosa ecosystem was based
upon reduced Rb/K ratios in plants and
soil after application of K fertilizer low in
Rb. We question the implicit assump-
tion, critical to their conclusion, that the
absolute amount of Rb in the soil was not
reduced by K fertilization.

In the “‘reverse tracer’ technique of
Hafez and Stout (2), which Stone and
Kszystyniak used, it is assumed that K
and Rb remain independent of each other
in the soil. However, addition of K may
fundamentally change the movement of
Rb through the soil-plant system. Fertil-
ization with K may reduce the absolute
amount of Rb taken up from the soil by
plants as a result of competitive uptake
(3). This action could also increase the
loss of Rb from the ecosystem by leach-
ing, because the sink for Rb in the bio-
mass is reduced by this process. There-
fore, the assumption that Rb remains
unaffected by K fertilization may not be
justified.

Data presented in (/) are inadequate to
permit one to distinguish between reten-
tion of K by ecosystem processes and
loss of Rb by leaching. Reduced Rb/K
ratios in plant tissues could result from
either K retention or Rb loss. The analy-
ses of litter (in milligrams per kilogram of
litter) showed reduced concentration of
Rb (7). In soil (0 to 15 cm deep), the Rb
concentration was reduced relative to
that of the controls in one stand (Russia,
New York) but was essentially constant

in the other (North Lawrence, New
York) (I). Thus soil data showed a pos-
sible reduction in Rb concentration in
one of the two cases presented. From
these data, the loss of Rb after K fertil-
ization cannot be ruled out as a contrib-
uting factor in the reduced Rb/K ratios
observed.

The reverse tracer technique is poten-
tially useful for investigating the reten-
tion of K by ecosystems. However, for
valid conclusions to be drawn, the move-
ment of both K and Rb through all parts
of the ecosystem, and particularly the in-
teractions between these elements in the
soil, must be considered.

DoucLas F. Ryan
STUART MILLER
School of Forestry and Environmental
Studies, Yale University,
New Haven, Connecticut 06511
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Ryan and Miller raise the possibility
that added K may cause leaching of na-
tive soil Rb beyond the effective depth of
root uptake (/) and so account for part of
the reduction in plant Rb/K that we re-
ported 2). They cite in support the re-
duced content of 1IN HNO;-extractable
Rb in the upper 15-cm layer of soil at our
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Russia, New York, site 23 years after
surface application of 112 kg of K per
hectare.

There are several objections to this
reasoning. (i) Even if the added K had
been wholly retained within the upper 15
cm, it would have been equivalent to on-
ly about 5 percent of the total exchange
capacity, as determined at ambient pH.
Hence the opportunity for simple mass
action displacement of even exchange-
able Rb was slight. (ii) Studies of the Rb/
K system in mineral soils demonstrate
preferential absorption or retention of
Rb in both exchange and fixation reac-
tions (3). (iii) The samples cited had been
subject to the cumulative influence of 23
years of returned litter with a reduced
Rb/K ratio, and of canopy wash with pre-
sumably a similarly reduced ratio. Stud-
ies in a quite different forest show that
the exchangeable Ca/Mg ratio of the sur-
face soil approached that of the returned
litter despite large point-to-point varia-
tions in Ca content (¢).

The most direct evidence, however,
comes from experimental results from a
location adjacent to our Russia site.
Gritzinger (5) measured IN HNO;-ex-
tractable Rb in successive depths of soil
4 months after surface application of 216
kg of K per hectare as K,SO,. Mean ex-
tractable Rb contents (in milligrams per
kilogram of soil for control and fertilized
plots, respectively), were as follows: 0 to
10 cm, 0.86 and 0.82; 10 to 20 cm, 0.65
and 0.70; 20 to 30 cm, 0.83 and 0.92; 30
to 40 cm, 0.98 and 1.13; and 40 to 50 cm,
1.11 and 0.93. None of the differences
within depth are significant at the 5 per-
cent level. Yet the total precipitation
over this period (July to October) was
708 mm, providing opportunity for leach-
ing. During the same period the K con-
centrations of pine foliage, stems, and
roots from treated plots increased and
their Rb/K ratios decreased, demonstrat-
ing the uptake of applied K. The absence
of appreciable displacement of native
Rb, even in the surface layer where the
added K was initially concentrated, fur-
ther indicates that the concern expressed
by Ryan and Miller is unfounded.

EARL L. STONE
Department of Agronomy, Cornell
University, Ithaca, New York 14853
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