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Takeshi Kaxo and Zisuke KaBuracr:
Forest-biological studies on the wood quality. (Report 7)

Possibility of diagnosing the wood quality by the formal
characteristics of bark of Todo-fir.
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Résumé

In the present paper we describe our observations that the external appearance
of the bark had remerkable varieties as the result of experimentation on a large
number of Todo-fir (Abies sp.), one of the main coniferous trees in Hokkaido.
We found several kinds of external appearance each of which had distinctive
feature of bark, ranging from grey-blue (white) and smooth ones which appeared
on the normal growing trees to dark-brown, and very rough ones, with horizontal
and vertical cracks looking very much like the bark of Yezo-spruce (Picea sp.)
which appeared on the damped-off or dead standing trees.

These various groups of external appearance of bark were accompanied with
remarkable characteristic variation of wood substance growing of the same
cross section.

We studied the process of the bast tissue formation of Todo-fir of normal
growth, in comparison with many other samples microscopically. In connection
with the growth process of stem, we regarded the variation in the formation
of bast tissue as their characteristics.

As the result of these observations, the elements in the form of bast tissue
considered as closely related with the external appearance of the bark and the
growth process of wood substance are as follows:

1. Growing process of sieve tube, especially the degree of width and
distinctiveness of annual ring in bast tissue.

2. Arrangement of phloem parenchymatous cells and figure of winding or
development of medullary ray. )

3. Expansion of phloem parenchymatous cells, formation of stone cells,
and condition of their arrangement, distribution, etc.

4. Development of cracks or vacant spaces and degree oi roughness of
tissue caused by the disintegration of sieve tube and the dispersion of stone cells.

5. Formal characteristics of cork tissue and cork cortex.

Thus, it is likely to be possible to analogize the wood quality of a growing
tree based upon the characteristics of external appearance of bark and the bast
tissue, and some typical examples are shown in the present paper. Fig. 4~8
are their photographs. »

Considering also various defects of wood substance as the element to cause
variations of external appearance of bark and bast tissue in connection with
the life form of tree, barks and wood qualities are illustrated on several main
examples of defect (Fig. 9~18).
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Explanation of figures.

Fig. 4: The process of growth of bast tissue. a: Bast tissue of Todo-fir, x20. b: Part
A of a, x90. c: Part:B of a, x90. d: Part C of a, x90.

Fig. 5: Variation of bark according to the height of stem above the ground. a: Rough
bark of lower part of stem. b : Cross section of bast tissue of a, x80. c: Radial section of
bast tissue of a, x50. d: Slesk bark of upper part (near the top of clear length) of stem.
e: Cross section of bast tissue of d, x50. f: Radial section of bast tissue of d, x50.

Fig. 6: Variation of bark of the wind-pressed trees. a: Bark having longitudinal striped
folds. b: Wood of a. c: Cross section of bast tissue of a, x50. d: Radial section of bast
tissue of a, x50. e: Bark having longitudinal striped pattern. f: Wood of e. g: Cross section.
of bast tissue of e, x50. h: Radial section of bast tissue of e, x50.

Fig. 7: Variation of bark of the compression wood accompanied with eccentric growth
in thickness. a: Disk of compression wood with eccentric growth. b: Bark of the side having
narrower radius increment of a. c: Cross section of bast tissue of b, x50. d: Radial section
of bast tissue of b, x50. e: Bark of the side having wider radius increment of a. f: Cross.
section of bast tissue of e, x50. g: Radial section of bast tissue of e, x50.

Fig. 8: Variation of bark of the suppressed tree. a: Shape of stem of suppressed tiree.
b: Bark of a. c: Disk of b. d: Enlarged bark cross section of c. e: Cross section of bast
tissue of d, x50. f: Radial section of bast tissue of d, x50. g: Cross section of cork tissue
of d, x50. h: Cross section of bast tissue of d, showing the crack of cork tissue, X 20.

Fig. 9: Frost-shake. a: Bark of the tree with new frost-shake (breast-height). b:
Wound of bark by explosion of frost-shake (clear length). c: Bark healed frost-shake up
(breast-height). d: Frost-rib of bark by callus of frost-shake (0~4 m height). e: Rough bark
by frost-shake (0~1.2m height). f: Frost-shake, frost-rib and wet-heartwood. g: Fusion of
frost-shake, frost-rib and ingrown bark. h: Frost-shake, wet-heartwood and heart-rot.

Fig. 10: Ring-shake. a: Wound of bark by ring-shakte. b: Wound and roughness of bark.
of ring-shake. c: Ring-shake occured by frost-shake. d: Ring-shake at the part of suppressed
rings. e: Ring-shake accompanied by resin ducts line, x60.

Fig. 11: Compression wood. a: Cracks and longitudinal striped fold of bark at the lower
part of inclined stem of compression wood. b: Disk of compression wood and its crack. c:
Abnormal growth of cells in compression wood, X 1,000.

Fig. 12: Decay. a: Exposed root and ditch-rot. b: Ditch-rot. c: Heart-rot. d: Scattered-
rot.

Fig. 13: Ingrown bark. a: Ingrown bark at callus of radial crack. b: Ingrown bark at
callus of wound tissue. c: Ingrown bark and irregular annual rings. d: Ingrown bark at knot.

Fig. 14: Wound resin duct. a: Small resin ducts line at the suppressed annual rings. b:
Resin cell and horizontal resin duct at abnormal annual rings, X 140. c: Resin ducts line,
X125 d: Enlarged vertical resin duct, x500.

Fig. 15: Suppressed annual rings. a: Small cracks and protuberance of knots of the bark
of sippressed tree. b: Suppressed annual rings, resin ducts line, large summerwood percent
and coloured heart-wood. c: Enlarged annual rings of suppressed tree. x900.

Fig. 16: Forked tree. a: Stand abundant in forked tree. b: Form of beginning period in.

adhesion of branch. c: Form of middle period in adhesion of branch. d: Form of last period
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of adhesion of branch.

Fig. 17: Heart-shak. a: Heart-shake of normal tree. b: Heart-shake in central part of
old-aged tree. c: Heart-shake and its callus, X 60.

Fig. 18: Wet-heartwood. a: Radial wet-heartwood. b: Annular wet-heartwood. c: Eutire

wet-heartwood.
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