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Fig. 1. Sapwood area percentages of 171 Douglas fir trees according to their vitality, and sepa-
rately ploted for different age classes (4 c. 30 years old; + ¢. 50 years old; @ c. 70 years old).

Statistical methods

Analysis of variance (ANOVA) of the soft-
ware package STSC STATGRAPHICS version
4.0 was used to test the differences in sap-
wood amount, number of sapwood rings,
latewood percentage in sapwood and sapwood
moisture content between age and vitality
classes. Differences between the class means
were tested at the 0.05 level with the multiple
range analysis. The mutual relationships be-
tween amount of sapwood, average Iatewood
percentage in sapwood and sapwood moisture
content were calculated with simple regression
analysis and correlation analysis.

Results

Sapwood and latewood percentage

With age, the number of sapwood rings
increases significantly, while the sapwood
percentages of the radius, area and volume
decrease significantly (see Table 2). The ab-
solute sapwood width, area and volume is
significantly the highest in the 65-70-year-
old trees. The larger sapwood area and vol-
ume in the older wees are of course not only

the consequence of the wider sapwood but also
of the larger tree diameter. The average late-
wood percentage in the sapwood and in the last
formed five annual rings show no significant
differences between the different age classes.

Except for the number of sapwood rings,
the non vital trees (class 4) show a lower
average value for all investigated parameters
although there is often a considerable overlap
(see Table 2 and Figure 1). In the felled trees
the sapwood area percentage was found to
increase with increasing ree height, indepen-
dendy of tee vitality.

Two factor analysis of variance (ANOVA)
shows a significant influence of both age and
vitality on all investigated parameters, except
for age on latewood percentage (see Table 3).
The interaction between vitality and age on
the investigated parameter is not significant
except for the number of sapwood rings and
the average latewood percentage in the last
formed five annual rings.

If the entire sample of 171 trees is broken
down into different age classes the effect of
crown vitality becomes statistically non-sig-
tuficant in many instances. Within the 25-35-






De Kort — Sapwood and crown vitality in Douglas fir 423

sapwood and the area percentage of sapwood
in the trees in which the moisture content was
studied, the same relationship in all 171 in-
vestigated trees together is only very weak.
Especially in the younger (rees this relation-
ship is virtually absent. In the c. 50-year-old
trees the relationship is positive and signifi-
cant, so here a smaller relative sapwood area
is compensated by a lower latewood percent-
age and thus a higher possible moisture con-
tent. While in the c. 70-year-old trees the re-
lationship is negative and no compensation
for the smaller relative sapwood area is pro-
vided by early/latewood ratio. Not too much
meaning can be attached to these seemingly
conflicting results for different age classes.
Latewood percentage measurements were
carried out at low power magnification, and
may not have been equally accurate in all
samples. Moreover, the number of old trees
studied was quite low. Similarly the calcula-
tion of a circular outline of sapwood in cross
section implies a source of error, which may
become more serious with advancing age.

Due to the rather short (4 years) time-span
of the experimental and monitoring studies
in the Dutch ACIFORN project (Evers et al.
1991), the larger than expected biological
variation in the two selected stands, and the
indistinct effects of air pollutiou on the tree
physiology (Evers et al. 1991), it was not
possible to directly correlate data from the
present study on sapwood amount and water
content with the other data of the monitoring
programme. Such a comparison would have
been particularly interesting with data on sap-
flow velocity, monitored in trees very similar
to the ones used for moisture content mea-
surerments (Bouten et al. 1991). Pilot data of
that study in the stand Garderen indicated a
normal diurnal behaviour of sapflow and un-
impaired hydraulic capacity.

General conclusion

Non vital Douglas fir trees show a lower
amount of sapwood and a lower latewood
percentage. The hydraulic capacity probably
remains unimpaired, because the smaller
amount of sapwoaod in the non vital trees is
compensated for by a higher average early-
wod percentage, especially in the last form-
ed rings.
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