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Fig.1. Appearance of experimental trees (arrows).
Notes: left: vital tree (sample No.3); right : non-vital tree (sample No. 7).
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Fig. 2. Variations of annual ring widths of 9 investigated trees with different
crown vitality. ‘

Notes: upper: vital trees (sample No. 1-3); middle : less vital trees (sample
No. 4-6); lower : non-vital trees (sample No. 7-9).
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Fig. 3.  Cell production curves of 6 invesitigated trees with different crown vitality.
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Fig. 4. Comparision of cambial activity between vital tree (left, sample No.1) and
non-vital tree (right, sample No.7) on September 18. Scale bar=50zm.
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Fig.5. Variations of cell dimensions (cell diameter and cell wall thickness) across
one annual ring formed in 1992.
Notes: upper: vital tree (sample No. 2); lower: less vital tree (sample No. 6).

Table 1 Average values of annual ring characteristics formed in 1992.

Tree Ring Width(mm) Diameter (um) Thickness (xm)
number width(mm) Ew Lw Ew Lw Ew Lw
1 3.00 2.11 0.89 39.7 24.8 3.4 5.6
2 2.23 1.99 0.24 36.1 16.4 2.8 4.7
5 1.12 1.01 0.11 29.0 18.0 2.4 3.8
6 0.26 0.20 0.06 28.5 11.4 2.0 2.8
7 0.81 0.49 0.32 30.8 17.5 2.2 4.4
9 1.38 1.07 0.31 29.0 17.0 3.1 4.4

Ew=Earlywood, Lw=Latewood
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Summary

The pattern of annual ring width, seasonal process of annual ring formation, and changes
in wood structure were investigated in Picea abies Karst. trees growing in the Tomakomai
Experimental Forest of Hokkaido University. The experimental trees were classified into
three types (vital, less vital, and non-vital) based on the crown vitality. The vitality was
subjectively judged by external appearance of the crown such as the amount and position of the
crown.

Ring width pattern agrees closely with crown vitality classes, suggesting that crown
appearance affected wood formation, but not perfectly. The vital trees formed wide growth
rings and non-vital trees showed growth reduction in recent two decades, whereas less vital
trees showed variation in ring widths among trees.

There were obvious differences in the process of annual ring formatlon among trees with
different crown vitality classes. The rate of cell production decreased in suppressed trees.
The non-vital trees had a short growing season, because they stopped cell production earlier
than vital trees.

Cell dimentions appeared to be altered depending on the growth increment. Cells with
narrow radial diameter and thin wall thickness were formed in very suppressed trees with less
or non-crown vitality. In these trees, the extreme decrease in radial cell diameter was needed
to achieve latewood status according to Mork’s definition.



