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Tree Growth and Cell Dimensions 1.

Annual ring width and tracheid Dimensions in sugi and hinoki

Shinji FUJIWARA, Yoshio NAKAYAMA, and Seiro IWAGAMI

Variation of tracheid length, radial and tangential lumen diameter of early wood (R and T,
respectively) and tangential, double cell wall thickness of early wood (WE) and late wood (WL)
with annual ring number from the pith, and the relationship between annual ring width and the
tracheid dimensions in sugi (Cryptomeria japonica D. Don) and hinoki (Chamaecyparis obtusa
Endl.) were investigated.

Tracheid length, lumen diameter, and wall thickness increased rapidly from pith to the 10-12th
annual ring. Then tracheid length and T remained constant, but R and wall thickness varied with
the annual ring width. R increased with annual ring width up to 3.5 mm of annual ring width, and
it remained constant above that width. There was a linear, positive correlation between annual ring
width and WE, and large tracheids had thicker walls than small tracheids. There was a strong
correlation between late wood width and WL of hinoki especially. No correlation between annual
ring width and tracheid length was found.
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Table 1. Sample trees.
. Number Dbh Tree height
Species | Symbol of rings (cm) (m)
A 20 11.0 11.5
B 21 9.0 9.5
. C 22 15.0 12.9
Sugi
D 21 18.6 15.4
E 23 21.5 15.9
F 23 26.1 17.9
I 22 18.6 11.8
II 22 13.1 11.0
L il 23 10.2 8.0
Hinoki
v 20 10.5 9.5
v 20 17.5 11.4
VI 20 7.0 8.4
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Fig. 1. Variation of tracheid length of sugi with
annual ring number from the pith.
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Fig. 3. Variation of R and T of sugi with annual
ring number from the pith.
R : Radial lumen diameter of early wood
tracheid.
T : Tangential lumen diameter of early
wood tracheid.
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Fig. 4. Variation of R and T of hinoki with annual
ring number from the pith.
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Fig. 5. Variation of WE and WL of sugi with
annual ring number from the pith.
WE : Tangential, double cell wall thickness
of early wood tracheid.
WL : Tangential, double cell wall thickness
of late wood tracheid.
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Fig. 6. Variation of WE and WL of hinoki with
annual ring number from the pith.
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