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Variability of tree ring properties along an altitudinal gradient
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Figure 2 - Distribution of ring
width, mean annual density and
lignin content (1980-1999) across
the Achenkich gradient. Mean
annual density and ring width are
gradually decreasing with
increasing elevation, although
highly scattering. Lignin content
shows a clear, highly significant
increase with elevation.

Increment cores were taken from Norway spruce
trees (Picea abies) along an altitudinal gradient of
600 m in the Achental valley, Tyrol, Austria. Three
representative trees were cored at each of seven
intervals (approx. 100m). Ring width, latewood
proportion, x-ray densitometric density and lignin
content were determined.

Observing the temporal dynamics during the past
100 years it was found that the expected natural
gradient of the investigated tree ring
characteristics was heavily disturbed by human
activity. Cattle grazing in the forest strongly
diminished tree growth at low elevations during the
first part of the investigated period, resulting in less
growth at lower elevation than at tree line. The
reduction of grazing in the past decades lead to a
recovery of growth at most of the sampled low- and
mid-elevation sites,and the natural gradient, with
lowest growth at highest altitudes was restored.

Figure 1 - Time course of average
ring width (blocks of 20 years) along
the Achenkirch elevational gradient.
During the 20th century, the trees
at the two lowest stands are gradually
recovering, which is not the case
at mid elevations. At the highest
elevation, growth is slowly diminishing
over the years due to the natural age
trend.




