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Periodical Analysis of Wood Structure Il

— Evaluation of two-dimensional arrangements

of softwood tracheids on transverse sections —

Tomoyuki Magxkawa, Minoru Funita and Hirosi Saixi
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Fig.l1 Picture of transverse section of KARAMATSU (A) , and its dot map (B) .
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Fig.3 Power spectrum patterns of a KARAMATSU dot map (A) , and
of the tangential cellular units disturbed at random along radial
direction (B) . Striations (r) and spots (1, o) are originated
from radial-, tangential- and oblique- arrangements of tracheids,
respectively.
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Fig.4 Method for analysis of the tangential cellular unit. ‘Amplitude’,
which characterizes tracheid arrangement in the tangential cellular
unit, is calculated with the expression described below.

N N
Amplitude: A (d) = 2 a S N = 2 Y (d) - Y|/ N

N
Y (d) :[§1¥Y;|N

N : Number of dots involved in the tangential cellular unit.
Y : Destance between each dot and X-axis of display.
d : Distance from annual boundary.
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Fig.5 Fluctuation of radial diameter (@) , and amplitude of the tangential
cellular unit (A) from early wood to late wood in SUGI (A) , AKA-
MATSU (B) , KARAMATSU (C) , and HINOKI (D) .
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Résumé

Two-dimensional arrangements of softwood tracheids on transverse section were
evaluated by FFT and also some mathematical methods, being simplified on the 'dot
maps’ (Fig.1). In order to extract a basic cell arrangement from original complicated and
two-dimentional one, a concept of ’'tangental cellular unit’ was introduced and offered
to actual analyses (Fig.2). Mathematical methods became possible to be adopted on the
‘tangentaial cellular unit’, although it had still two-dimentional informations in itself.
And also it was proved that the origenal tracheid arrangement over both early wood
and late wood could be expressed by the periodical arrangement of such tangential
cellular units along the radial direction. That is, tracheid arrangements could be analyzed
mathematically and statistically by only two factors, the tangential cellular unit and
change of radial diameter of tracheids.





