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Variation of Cross-sectional Dimensions of Wood Fibres
within Annual Ring in Some Hardwood Species

Takeshi FUJIWARA, Yasuyuki OKU and Hiroshi SAIXI
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Arrow indicates the luminance at the boundary between cell wall and lumen.
Luminance : A< lumen, C>> cell wall,
B=threshold level (average value of A and C).
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Fig. 2. Variation of Feret’s diameter of fibre

lumen within an annual ring in ring-
porous wood (1).
Note : @ radial diameter,

O tangential diameter,
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Pig. 6, Variation of area of fibre lumen
within.an annual ring.
Note : @ kiri, A makanba, B kuri.
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Table Estimated values of wall thickness of fibres.

Spectes in, e tigkness (o)

Kiri 1.8 2.5 3.8 (1.5—2.5)
Pavlownie tomentose 1.9 *1

Kuri 3.9 4.4 5.3  (8.0—5.0)
Casianee crenate 3.1 %2

Keyaki 2.7 3.0 4.2  (3.0—5.00
Zelkova serraie

Shioji 2.0 2.3 2.5  (1.5—3.0)
Frazinus spaethiona

Itayakaede 2.4 3.1 3.5  (2.0—3.0)
Acer mono

Onigurumi 2.6 3.1 3.5 2.0 —4.0)
Juglans sieboldiane

Hoonoki 2.7 3.0 3.4 (2.0 —4.0)
Magnolia obovata

Makanba 3.6 4.3 4.9 (3.0 —4.0)
Betula mezimowicziana

%1 Axial parenchyma.

*2  Vasieentric tracheids.

( ): Value in “Nthon no Mokuzat” published by Wood
Teehnological Association of Japan (1966) .
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Fig. 8. Variation of fractional wall area of
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* Vagicentric -tracheids in kuri, axial
parenchyma in kiri.
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Résumé

Hardwood fibres have great variability in their shapes, dimensions and arrangement on
the transverse section of wood, because of their elongation growth and adjustment to en-
larging vessels during their differentiation. Application of an image analyzing system
makes possible rapid measurements on such diversified fibre dimensions. This paper describes
examples of the measurement on the cross-sectional dimensions of fibres and variation of
these dimensions within the annual rings in several hardwood species by means of a
simple image analyzing system (PIAS-II). Microscopic images were input to the system
through a CCD-video camera attached to an ordinary mierosecope for biological use.

In ring-porous wood, the radial and the tangential Feret’s diameters of the fibre
lumen deecreased from the initial toward the terminal within an annual ring. In diffuse-
porous wood, Feret’s diameters remained almost constant or fluctuated slightly toward
the terminal without any remarkable decrease. The variation of lumen area within an an-
nual ring showed similar behavior to that of Feret’s diameter, but the former was much
smaller than the latter.

Fibre wall thickness was estimated from fractional lumen ares and average lumen area
of fibres. In some samples fibre wall thickness increased slightly toward the terminal
within an annual ring, but in others both ring-porous wood and diffuse-porous wood it
showed slight fluctuations through the annual ring.

The fractional wall area of the fibres increased gradually toward the terminal in ring-
porous wood. This area was almost constant through the annual ring in diffuse-porous
wood, though it showed a slight increase toward the terminal or a slight deerease around
the center of the annual ring.



