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Itisknown that temporal variation of the diclectric constant in woody plant tissue may
occur due to a change of water status (e.g. water content) and chemical composition, albeit
to varying degrees of sensitivity. Continuous in situ observations of the diclectric constant
propertics of woody plant tissue. during previous cxperiments indicated varying, degrees of
correlation between the diclectric constant of atree's hydroactive Xylem tissue and the
hydraulic dat us of the vegetat ion, Wc had observed distinctly different tree to tree
1esponses in the diurnal behavior of X ylem diclectric constant for i ndividual trecs exposed
to identical microclimatic conditions. The aspect of temporal and spatial variation of
diclectric constant in the same woody tissue type. within aindividua treec however was not
yet addressed.

In order to develop amore clear understanding of the relationship between the dielectric and
hydraulic properties of xylem tissue and the role of the xylem sap chemical composition in

i ndividual trees, we performed detailed observat ions of these parameters in stems of
Norway Spruce, Picea abics Karst. (1..), in the Fichtclgebirge, Germany. As part of a
larger ccophysiological experiment, we continuously monitored diclectric constant in the
xylem tissue as a function of heightin two trees.

Liiclectric constant measurements were made over several weeks during the summer of
1995 with two diclectric monitories systems recently designed at JPL.. Probes were
implanted in the xylem tissue of 43 year old trees at approximately onc meter intervals
extending from the ground to the base of the canopy. Diclectric constant was measured
approximatel y every 40 minutes at each implanted probe.

The measurements demonstrate that the temporal response of xylem tissue diclectric
constant may vary dramatically with location within individual trees. The observed withi -
tree variability y in the diclectric properties will be presented. Coincident observat ions of
xylem sap flow and chemical composition will be compared wit h the trends observed in the
diclectric properties. Lmpl i cat ions for the use of dielectric measurements asan indicat or of
changes in xylem chemical composition and xylem water status will be discussed.




