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Wood Quality of Small Hardwoods (1)

Horizontal Variations in the Length of Fibers and Vessel Elements

in Trees with Storeyed and with Non-storeyed Wood

Tkuo Furukawa¥ Hideki Naxavama¥ Tomoyasu Sakuno*

and Jun KisuiMoro*

The horizontal variations in the length of fibers and vessel elements within
trees with storeyed wood, that is, Robinia pseudoacacia, Diosphyros kaki and
Tilia japonica, and within a tree with non-storeyed wood, Alnus hirsuta, were
examined.

In storeyed wood, the length of vessel elements was almost constant from pith
outwards, while the fiber length, as described in Hejnowicz’s paper, showed a
distinct cyclic seasonal change. On the other hand, both the lengths of fibers
and vessel elements in non-storeyed wood increased, always correlating to each
other from pith outwards.

In the case of storeyed wood, the fibers elongated from three to five times
as long as the vessel elements. However, the fibers in non-storeyed wood
elongated only about sixty percent of the vessel elements.

It is concluded that the schematic representations of the horizontal variations
of fiber length in storeyed and in non-storeyed wood, which were proposed by
Hejnowicz (1959), are appropriate for the model of within-tree variation of
fiber length.
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Table 1. Profiles of examined materials

. number of DBH arrangement of number of
Species . . .
annual rings (cm) elements examined rings
=t 7 Ah ¥ 7
Robinia pseudoacacia L. 14 15.4 R, S all
A * / *
Diosphyros kaki Thumb. 32 15.0 D, S 10
¥ + / *
Tilia japonica Simk. 2 10.8 D, 8 10
Y = N v J *
Alnus hirsuta Turcz. 2 11.0 D, NS 9
Note : R ! ring-porous wood S : storeyed wood
D : diffuse-porous wood NS : non-storeyed wood
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Fig.1 Horizontal variations of the length of fibers (—e—e—) and vessel elements
(—0—0—) within the four growth rings in Robinia pseudoacacia
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Fig.2 Horizontal variations of the average length
of fibers (—e—e—)and vessel elements
(—O—0—) amongst rings within the stem
of Robinia pseudoacacia
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Fig.3 Horizontal variations of the length of fibers (—e—8—)and vessel

elements (—O—O—) within the four growth rings in Diosphyros kaki
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Fig. 4 Horizontal variations of the average length
of fibers (—e——) and vessel elements
(—O—0—) amongst rings within the stem
of Diosphyros kaki
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Fig. 5 Horizontal variations of the length of fibers (—e—e—) and vessel

elements (—O—O—) within the four growth rings in Tilia japonica
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Fig.6 Horizontal variations of the average length
of fibers (—e—e—) and vessel elements
(—O—0—) amongst, rings within the stem
of Tilia japonica
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Fig. 7 Horizontal variations of the length of fibers (—e—e—) and vessel

elements (—O—O—) within the four growth rings in Alnus hirsuia
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Fig. 8 Horizontal variations of the average length
of fibers (—e—e—) and vessel elements

(—O—0—) amongst rings within the stem
of Alnus hirsuia
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Fig.9 Schematic representations of horizontal variations of the length of fibers (F) and vessel
elements (V) within and amongst rings in the trees with storeyed wood((a) and (b)) and with

non-storeyed wood ((c))
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