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Radial Variation Patterns of the Sizes and the Frequencies of Vessels
and Rays within a Single Trunk of Acanthopanax sciadophylloides**

Ryouta TsucHIvA *2 and Tkuo FURUKAWA *3

Using a single trunk of Acanthopanax sciadophylloides whose height was 13 m and age was 35 years, the variation
patterns of average vessel element length (VEL), average earlywood vessel diameter (VDe), average vessel
diameter at the center of the annual ring (VD), the number of vessels in a transverse section of 1 mm?* (VNb), the
average ray area (RA), the average ray height (RH), the average ray width (RW), and the number of rays at a
tangential section of 1 mm® (RNb) were studied for each annual ring and for each tree height section, based on 7
discs. The maturity age of xylem material was estimated in addition to the study of the horizontal variation
patterns. Furthermore, the distance from the top of the tree trunk for each time of annual ring development was
estimated based on the tree height growth function estimated from the Gompertz function, and the relation between
the distance from the tree top and each element is discussed. As a result, VEL and VD showed similar values as long
as the distance from the tree top was almost the same, while RA, RH, and RW showed similar values provided the
ring number from the pith was almost the same for a certain annual ring number. These results indicate that VEL
and VD are influenced by the distance from the tree top and RA, RH, and RW are strongly influenced by the
cambium age.

Keywords . vessel, ray, horizontal variation, mature wood, Acanthopanax sciadophylloides.
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Fig.1.  The tree-age equation fitted by the Gompertz

function.
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Fig. 2. Horizontal variation of vessel element length with

ring number from the pith.
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Fig.3.  Horizontal variation of vessel diameter with ring
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Fig. 4.  Horizontal variation of earlywood vessel diameter
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Fig.5.  Horizontal variation of number of vessels per unit
transverse area with ring number from the pith.
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different heights.

Note:  a: Transverse section of a central portion of 24™
ring from the pith at 0.2 m height.
b : Transverse section of a central portion of 24"
ring from the pith at 5.2 m height.
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Table 1. Maturation age (Xo) and parameters of the
regression equation given by the fomula y=a+b
log x for the relationship between vessel element
length (y, um), vessel diameter (y, um) and ring
number from the pith (x, yr).

Regression equation

Disc height parameters R X
a b

30253 9301 082 18

02m 2215 1094 085 21

om 33861 8470 071 16

: 24.04 801 074 18

som 25766 9480 070 19

: 26.42 600 068 15

som 36361 6500 078 13

: 27.80 536 081 14

397.70 4617 050 10

72m 27.05 480 074 13

37365 5350 054 12

92m 28.06 385 066 11

2185 10644 087 21

H2m 2158 757 065 19

Notes : Above line : vessel element length, below line : vessel
diameter.
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Fig.7.  Horizontal variation of ray area with ring number

from the pith.
Note:  An asterisk denotes significant differences among
data points (p<<0.05, with one-way ANOVA).
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data points (p<0.05, with one-way ANOVA).
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Fig.9.  Horizontal variation of ray width with ring number
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data points (p<0.05, with one-way ANOVA).
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Fig. 10. Horizontal variation of number of rays per unit
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Note:  An asterisk denotes significant differences among
data points (p<0.05, with one-way ANOVA).
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Fig. 11. Rays in juvenile wood and mature wood of the disc
at 1.2 m height.

Note:  a: Tangential section of 2™ ring from the pith.
b : Tangential section of 32" ring from the pith.
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Fig. 12.  Variation of vessel diameter with the distance from

the tree top.
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Fig. 13.  Variation of ray area with the distance from the tree

top.
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