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The Effect of Age on Density Variation within
one Stem of Quercus crispula

By

. Kazumi Fukazawa* and Jun OHTANI*
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Table 1. Description of sample trees*

Sample tree No. 1 2 3
Age (year) 180 200 190
Height (m) 294 28.3 239
B.H.D. (cm) 53 52 65
Clear length (m) 13.6 10.3 53
Total volume (m3) 2.6171 3.0269 2.8676
Heartwood volume (m3) 1.8748 2.2981 1.9124
Percentage of heartwood (%) 71.6 75.9 66.7
Number of specimens for density
measurement 833 820 913

* Quercus crispula BLUME grown at natural forest in Uryu College Experiment
Forest, Hokkaido University
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Fig. 1. Scatter diagram of the relation between bulk density*
and ring breadth (Tree No. 1).

* oven-dry weight (kg)/green volume (m3)
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Fig. 4. Scatter diagram of the relation between bulk density
and rings per centimeter (Tree No. 1).
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Table 2. Demarcation. of density by ring breadth.

ring breadth ring_s per average bulk density (kg/m3

(mm) centimeter No. 1 No. 2 No. 3
High density, saturate 2.5~ ‘ ~4 632 576 588
High density 1.6~25 4~6 611 568 578
Medium density 1.2~16 6~9 577 539 - 562
Low density 08~12 9~125 547 519 548
Low density, saturate ~08 125~ 515 496 511
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Photo 1. Ultra-soft X-ray photograph of cross section. (x10)

Distance from pith: 05~2cm

Percentage of vessel elements within the late wood: about 30%
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Photo 2. Ultra-soft X-ray photograph of cross section.

Distance from pith: 7~85cm

Percentage of vessel elements within the late wood: 30~50%
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Photo 3. Ultra-soft X-ray photograph of cross section.
Distance from pith: 24~255cm
Percentage of vessel elements within the late wood: 60~70%
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Summary

The term, “the effect of age” within one trunk is used as a meaning of the
formation of juvenile and adult wood™). In general, juvenile wood reveals as a region
near the pith which shows a rapid change of wood structures and qualities and is
expressed by distance from pith or by number of rings from pith. In this paper, we
investigated the age effect on density variation within a trunk of Quercus crispula BLUME
grown at natural forest in Uryu College Experiment Forest, Hokkaido University
(Table 1). Bulk density used in this paper, was calculated from the values of oven-dry
weight and green volume.

The results are as follows;

1) The effect of ring breadth on density is significant in the ring porous woods
(Fig. 1~6)". In order to eliminate this effect on density variation, we made a trial for
demarcation of density using ring breadth classes.

2) First, we recognized 2 no-changed zones of density concerning ring breadth;
One was observed above 2.5 mm of ring breadth in Fig. 7, as high density-saturated
zone, and the other observed above 12.5 rings per centimeter in Fig. 8, as low density-
saturated zone. It would be supposed that the relation between structure of wood and
density variation in these saturated zones is quite similar to that of the diffuse porous
wood. Namely, extremely wide- or narrow-ringed wood appears diffuse porous.

Second, we divided the range of density variance into three equal parts in the zone
of correlation between density and ring breadth. Then we classified into high, medium
and low density area by ring breadth from the conversion of ordinate into abscissa
(Figs. 7, 8).

3) Radial variation of density in each of the class of ring breadth divided into 5
were illustrated for each tree (Figs. 9~11). It might be quite all right to consider that
these characteristic curves of density variation show the effect of age, eliminating the
effect of ring breadth.

4) The region where density decrease rapidly outward near the pith would be
defined as juvenile wood. The size of juvenile wood can be limited to radius 7~10cm
from Figs. 9~11. And we can see from the Figs. that the narrower ring breadth, the
more decrease of density becomes remarkably in this region. From this result, it
became clear that the large variance of density at narrow-ringed wood as shown in
Figs. 1~6, would be caused by the age effect.

5) Anatomical factors were discussed concerning the age effect on density. In
general, growth ring structures of juvenile wood are characterized by less pronounced
latewood, shorter cells, and larger microfibrillar angles in comparison to adult wood™W.
In ring porous wood, the variation of pore radius in earlywood or of ring porous
character (first rings appear diffuse porous) are pointed out too®!V. In this paper, we
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investigated the radial variation of percentage of vessel elements within the latewoed.
The amount of small vessel elements within the latewood increased rapidly outward near
the pith, and the rate of increase is remarkable at narrow-ringed wood as shown'in
Fig. 12. Growth ring structure is clearly seen from ultra-soft X-ray photographs 1~3,
prepared for the measurement of the percentage mentioned above. The size of juvenile
wood from this point of view, corresponded well to that from the density variation
described above.



